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Abstract
As the number of individuals diagnosed with autism increases, there is an increase in demand to provide support throughout 
their lifespan. This study aimed to: (1) estimate trends in the prevalence of autism diagnoses and medical services use in 
adults with autism diagnoses; (2) assess predictors of healthcare utilization and costs among adults with autism diagnoses 
enrolled in Medicaid. A retrospective analysis of 2006–2008 Medicaid claims for 39 states was conducted. There was a 38% 
increase in the prevalence of autism diagnoses from 2006 to 2008. Total expenditures and outpatient and ER visits varied 
significantly by demographic variables.
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Introduction

Autism spectrum disorders are neurodevelopmental disor‑
ders characterized by repetitive and restrictive behavior and 
limited social and communication skills (American Psychi‑
atric Association 2013). The Center for disease control and 
prevention’s autism and developmental disabilities monitor‑
ing network, which includes data from 11 sites in the United 
States (US) found that one in 42 boys and one in 189 girls 
aged 8 years were diagnosed with autism in 2010 (Wingate 
et al. 2014). Prevalence data on adults with autism in the 
US is not currently available; however, a study conducted 
in England by Brugha et al. (2011) reported the prevalence 
among adults to be ~ 1%. Children with autism have higher 

healthcare utilization and costs in terms of outpatient vis‑
its, physician visits, medication use, emergency department 
encounters, and inpatient hospitalizations compared to chil‑
dren without autism (Croen et al. 2006; Liptak et al. 2006). 
The lifetime cost of supporting an adult with autism with 
intellectual disability (ID) in the US is estimated to be $2.4 
million, while for those without ID it is estimated to be $1.4 
million (Buescher et al. 2014). Housing, direct medical, and 
indirect costs (e.g., lost productivity) constitute the largest 
portion of this cost. In general, adults with autism have been 
found to have higher medical cost than children with autism 
(Buescher et al. 2014).

A few studies have described the healthcare utilization 
and cost burden associated with a diagnosis of autism among 
adults. A study conducted by Nicolaidis et al. (2012) high‑
lighted several healthcare disparities experienced by autistic 
adults in comparison with adults without autism, including 
significantly more unmet needs in mental health, physical 
health and prescription medication. This study also found 
that adults with autism were less likely to receive preven‑
tive care services such as tetanus vaccination, blood pres‑
sure measurement and Pap smear testing compared to adults 
without autism. In terms of healthcare utilization, the authors 
found that adults with autism had higher emergency room 
(ER) visits compared to adults without autism. Similar find‑
ings were reported by Iannuzzi et al. (2014) based on their 
analysis of the 2010 Nationwide Emergency Department 

 * Krutika Jariwala‑Parikh 
 kjariwala86@gmail.com

1 Department of Pharmacy Administration, University 
of Mississippi, University, MS, USA

2 Department of Pharmacy Administration and Center 
for Pharmaceutical Marketing and Management, University 
of Mississippi, University, MS, USA

3 Present Address: Life Sciences, IBM Watson Health, 
Ann Arbor, MI 48108, USA

4 Present Address: Real World Data Analytics and Research, 
Epidemiology, Medical Devices, Johnson & Johnson Co., 
New Brunswick, NJ, USA

http://orcid.org/0000-0003-0781-7438
http://crossmark.crossref.org/dialog/?doi=10.1007/s10488-019-00960-z&domain=pdf


769Administration and Policy in Mental Health and Mental Health Services Research (2019) 46:768–776 

1 3

Sample (NEDS) data. Adults with autism were found to have 
significantly higher emergency department visits compared 
to children with autism. In their analysis of the 2003 com‑
mercial payer MarketScan data, Shimabukuro et al. (2008) 
found ~ 4 times higher cost per year among privately insured 
adults with autism (18–21 years) compared to adults without 
autism. The authors further reported that adults with autism 
had median annual costs that were ~ $3930 more (~ 9.3 times 
higher) than adults without the disorder.

Although these studies provide useful information, they 
do not provide insight into the impact of this disorder among 
adults in the Medicaid population. Funded jointly by federal 
and state governments, Medicaid provides healthcare cov‑
erage to the indigent population in the US. Data on autism 
prevalence and healthcare utilization and costs among adults 
with autism enrolled in the Medicaid program are not cur‑
rently available. The specific objectives of this study were to: 
(1) estimate the trends in the prevalence of autism diagnoses 
in adults and all‑cause medical services utilization in these 
individuals; and (2) study the predictors of medical services 
utilization and costs among adults diagnosed with autism 
enrolled in the Medicaid program.

Method

Data Source and Study Design

A retrospective descriptive analysis of 2006–2008 Med‑
icaid administrative claims data for 39 states (Alabama, 
Arizona, Arkansas, California, Colorado, Connecticut, 
Delaware, Florida, Georgia, Idaho, Illinois, Indiana, Iowa, 
Kansas, Kentucky, Louisiana, Maryland, Massachusetts, 
Michigan, Minnesota, Mississippi, Nebraska, Nevada, New 
Hampshire, New Jersey, New Mexico, New York, North 
Carolina, Ohio, Oklahoma, Oregon, Rhode Island, South 
Carolina, Tennessee, Texas, Vermont, Virginia, Washing‑
ton, and West Virginia) was conducted. The Medicaid Ana‑
lytic Extract (MAX) data contains: (1) person summary file 
(demographic information and eligibility periods for the 
recipients), (2) other services file (outpatient hospital, phy‑
sician office, and ER visits), and (3) inpatient services file 
(information on admission and discharge dates, diagnoses, 
and amount paid). Encrypted unique identification numbers 
for individual recipients protected patient identity and were 
utilized to link study data files. The University of Missis‑
sippi Institutional Review Board (UM IRB) approved the 
study under exempt status.

Sample Selection

The analytic samples for the first objective (annual preva‑
lence and medical services utilization) were developed 

for each individual year. To be included recipients had to 
be ≥ 18 years of age and < 65 years of age as of Decem‑
ber 31st of the year, and continuously enrolled in Medicaid 
throughout the year. For the second objective, predictors of 
medical services utilization and costs, only recipients who 
met the previous criteria and were continuously enrolled 
for the entire study period (2006–2008) were included. For 
all analyses, recipients with long‑term care claims were 
excluded due to the possibility of incomplete medical ser‑
vices use information for such individuals. Recipients with a 
diagnosis of autism were identified using International Clas‑
sification of Diseases, Ninth Revision, Clinical Modification 
(ICD‑9‑CM) code 299.xx.

Measures

The prevalence of autism diagnosis among adults was cal‑
culated by dividing the number of unique recipients with 
a claim with a primary or secondary diagnosis of autism 
by the number of Medicaid recipients meeting the inclu‑
sion criteria per year. The prevalence was stratified based on 
demographic variables (by age, gender, race, and location of 
residence) for each calendar year. Prevalence was reported 
as diagnosed cases per 1000 Medicaid recipients.

All‑cause medical services use (outpatient, inpatient, and 
emergency room visits) rates for each year were calculated 
by dividing the number of recipients with an autism diagno‑
sis who used that service by the number of Medicaid recipi‑
ents meeting the inclusion criteria per year. Use rates were 
reported per 10,000 Medicaid recipients and were stratified 
for demographic variables (age, gender, race, and location 
of residence) for each calendar year. The mean number of 
outpatient, inpatient, and emergency room visits was also 
calculated for those adults with an autism diagnosis; this 
was done for each calendar year.

To examine predictors of medical services use, co‑mor‑
bidities and other covariates were calculated from 2006 
data and costs and utilization were computed for 2007 and 
2008 individually. The MAX inpatient and other therapy 
files were used to identify healthcare utilization and costs. 
The total cost of every paid claim in the year is included in 
the cost measure. Costs were calculated from Medicaid’s 
perspective.

Three measures were coded to control for co‑morbid 
conditions: disease severity (yes/no), Charlson Co‑mor‑
bidity Index (CCI), and mental health conditions (yes/no). 
Disease severity was based on whether a recipient with 
autism had a hospitalization or an ER visit with a pri‑
mary diagnosis of autism or not. The co‑morbidity profile 
of recipients was calculated using the Deyo modification 
of CCI (Deyo et al. 1992). A proxy measure for mental 
health conditions was also created indicating if an indi‑
vidual had a diagnosis of any of the following conditions: 
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schizophrenia, attention deficit hyperactivity disorder 
(ADHD), bipolar disorder, depression, anxiety, and intel‑
lectual disability.

Age was computed as of December 31st of each year 
(2006–2008) in order to determine eligibility for inclu‑
sion each year, and was categorized into five groups: 
18–24 years, 25–35 years, 36–45 years, 46–55 years and 
56–64 years. Race was categorized as White, Black/Afri‑
can American, Hispanic or Latino or Other (including 
American Indian or Alaska Native, Asian, Native Hawai‑
ian or Other Pacific Islander, multiracial, or unknown 
race). Location of residence was classified as urban or 
rural based on Rural Urban Commuting Area (RUCA) 
codes (RUCA Data 2013).

Analysis

Means and standard deviations or frequencies and percent‑
ages were used to describe the characteristics of the study 
sample, as appropriate. All analyses were conducted using 
SAS version 9.3 (SAS Institute Inc, Cary, NC).

Logistic regression was used to assess trends from 2006 
to 2008 in the proportion of adults with an autism diagno‑
sis (prevalence) with year as a predictor variable. Medical 
services (inpatient visits, ER visits, and outpatient visits) 
utilization rates stratified by demographic variable were 
also reported. The mean medical services utilization among 
adults with an autism diagnosis was also reported for each 
year individually.

In order to determine the predictors of all‑cause inpatient, 
ER, and outpatient visits and the total all‑cause cost among 
adults diagnosed with autism, generalized linear mixed 
modeling (GLMM) with an appropriate distribution and a 
log link was conducted. To determine the appropriate dis‑
tribution for GLMM (i.e., Gaussian, Poisson, Gamma, and 
Inverse Gaussian), the modified Park test was used. GLMM 
was utilized as it can account for correlated observations 
within clusters. A two‑level model with patient at the first 
level and states at the second level was utilized. All models 
were computed with age, race/ethnicity, gender and location 
of residence as predictor variables and a random intercept. 
Fee‑for‑service, CCI, presence of any mental health diagno‑
ses, and disease severity were added as possible confound‑
ers. The Poisson distribution with a log link was selected 
as the most appropriate for all the models based on the 
modified Park test. Results were reported using incidence 
rate ratios. The demographic and co‑morbid variables were 
calculated for 2006. Total healthcare utilization and costs 
were calculated by summing all visits or costs reimbursed 
by Medicaid for calendar years 2007–2008. The multilevel 
analysis was conducted by using PROC GLIMMIX in SAS 
version 9.3 (SAS Institute Inc, Cary, NC).

Results

Prevalence

The annual prevalence of autism diagnoses among adult 
recipients in the Medicaid program was 2.66 per 1000 in 
2006, 3.25 per 1000 in 2007, and 3.66 per 1000 in 2008 
(Table 1). Based on the logistic regression results, the prev‑
alence of autism diagnoses among adults increased sig‑
nificantly from 2006 to 2008 (p < 0.001). Across all years, 
prevalence was higher among adults aged 18–25 years 
(5.8/1000 in 2006, 7.1/1000 in 2007 and 8.2/1000 in 2008), 
males (6.8/1000 in 2006, 8.2/1000 in 2007 and 9.2/1000 in 
2008) and Whites (3.8/1000 in 2006, 4.5/1000 in 2007 and 
5.1/1000 in 2008). Prevalence by the location of residence 
(urban vs. rural) remained stable for all 3 years.

Trends in Medical Services Users and Utilization

Medical services use rates per 10,000 adult Medicaid 
recipients were reported for outpatient, inpatient, and ER 
visits (Table 2) and were stratified by age, gender, race, and 
location of residence. Similar to the prevalence results, use 
rates for outpatient, inpatient, and ER visits were higher for 
18–25 year olds, males and Whites, relative to comparison 
groups. For all 3 years, adults diagnosed with autism had 
an average of ~ 1 inpatient visit per year (1.21 [± 1.99] in 
2006, 1.28 [± 2.05] in 2007 and an average of 1.34 [± 2.03] 
in 2008) and ~ 3 ER room visits (2.52 [± 3.54] in 2006, 
2.54 [± 3.49] in 2007 and 2.60 [± 3.71] in 2008) per year 
(Table 3). On average, individuals diagnosed with autism 
had approximately 37 outpatient visits in 2006, 35 outpa‑
tient visits in 2007, and 36 outpatient visits in 2008.

Predictors of Healthcare Utilization and Costs

GLMM was conducted to study the predictors of out‑
patient, inpatient, and ER visits for adults diagnosed 
with autism who had a claim for one of these services 
(Table 4). None of the demographic variables were found 
to be significant in the GLMM analyses for inpatient vis‑
its. Race was found to be a significant predictor of ER 
visits. After controlling for all the variables, Whites had 
fewer ER visits than Blacks (IRR = 0.889; p = 0.04) and 
others (IRR = 0.848; p = 0.01). Adults diagnosed with 
autism aged 18–25 years had significantly fewer outpa‑
tient visits by a factor of 0.773 compared to adults aged 
46–65 years (IRR = 0.773; p < 0.01) after controlling for 
other variables. Significantly fewer outpatient visits were 
found among Whites compared to Blacks (IRR = 0.909; 
p < 0.001) after controlling for other variables. Adults 
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diagnosed with autism residing in urban areas had ~ 1.6 
times more outpatient visits compared to those in rural 
areas (IRR = 1.641; p < 0.001).

Predictors of all‑cause healthcare costs for adults diagnosed 
with autism were also evaluated (Table 5). For all‑cause costs, 
all variables were found to be significant predictors among 
adults with autism. Adults diagnosed with autism aged 
18–25 years (IRR = 0.82; p < 0.001) had lower total costs, 
while adults aged 26–35 years (IRR = 1.084; p < 0.001) and 
36–45 years (IRR = 1.055; p < 0.001) had higher total costs 
than those aged 46–55 years. Overall, higher costs were found 
for males compared to females (IRR = 1.024; p < 0.001), 
Whites compared to Blacks (IRR = 1.084; p < 0.001), and 
adults located in urban areas compared to those in rural areas 
(IRR = 1.415; p < 0.001).

Discussion

This study reported the prevalence, all‑cause medical uti‑
lization, and predictors of all‑cause healthcare utilization 
and costs of adults diagnosed with autism using multi‑state 
Medicaid claims data. The prevalence of autism diagnoses 
among Medicaid recipients increased approximately 38% 

from 2.7 per 1000 in 2006 to 3.7 per 1000 in 2008. Despite 
this increase, the prevalence of autism diagnoses observed 
in our study was lower than the ~ 1% prevalence reported 
among adults in a study in England (Brugha et al. 2011). 
The lower prevalence observed in this analysis may be 
attributed to factors including methodological differences, 
age distribution, and geographic variation. Importantly, 
Brugha et al. assessed prevalence in a community setting 
by using the ADOS‑4 survey, while we used retrospec‑
tive Medicaid claims data. Additionally, Brugha et al. 
calculated prevalence among individuals aged 16 years 
and above, whereas in our study we only included those 
aged 18 years and above. It is reasonable to assume that 
adults with autism covered under other insurance systems 
in the US or those who were uninsured were not repre‑
sented in our sample. We identified adults with autism 
based on medical services utilization using autism diag‑
nosis codes; therefore, those adults who did not have such 
a claim in the study period would have been excluded 
from our calculation. In a previous study of autism preva‑
lence among adults in the US, Shimabukuro et al. (2008) 
reported autism prevalence based on administrative data 
of 1.2/1000 in 2003 among privately insured adults aged 
18–24 years of age. As the prevalence of autism increases 

Table 1  Prevalence (per 1000) of autism diagnoses by demographic variables

Prevalence is expressed per total eligible Medicaid population in that year
a Trends in prevalence is significant based on logistic regression with year as a predictor variable
b Other category included American Indian or Alaska Native, Asian, Native Hawaiian or Other Pacific Islander, multiracial, and unknown
c Based on 2013 Rural Urban Commuting Area codes

2006 2007 2008 Percent change 
from 2006 versus 
2008

N (%) Per 1000 N (%) Per 1000 N (%) Per 1000

Autism diagnoses (Prevalence)a 19,183 2.658 24,160 3.245 29,745 3.659 38%
Age group
 18–25 years 13,188 (68.75) 5.838 16,625 (68.81) 7.149 20,692 (69.59) 8.198 40%
 26–35 years 4212 (21.96) 2.303 5270 (51.81) 2.831 6373 (21.43) 3.089 34%
 36–45 years 1110 (5.79) 0.842 1410 (5.84) 1.077 1631 (5.48) 1.167 39%
 46–65 years 673 (3.51) 0.371 855 (3.54) 0.439 1049 (3.53) 0.489 32%

Gender
 Male 13,997 (72.97) 6.828 17,703 (73.27) 8.207 21,949 (73.79) 9.222 35%
 Female 5186 (27.03) 1.003 6457 (26.73) 1.221 7796 (26.21) 1.356 35%

Race
 White 10,898 (56.81) 3.749 13,717 (56.78) 4.546 16,793 (56.46) 5.086 36%
 Black or AA 4520 (23.56) 2.394 5610 (23.22) 2.91 6514 (21.9) 3.112 30%
 Hispanic or Latino 1254 (6.54) 1.013 1568 (6.49) 1.224 2064 (6.94) 1.48 46%
 Otherb 2511 (13.09) 2.118 3265 (13.53) 2.68 4374 (14.71) 3.265 54%

Location of  residencec

 Urban 15,799 (83.99) 2.651 19,911 (83.96) 3.241 24,497 (83.98) 3.654 38%
 Rural 3012 (16.01) 2.608 3803 (16.04) 3.194 4674 (16.02) 3.561 37%
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among children, it is expected that the prevalence for 
adults will rise over time, which may explain the higher 
prevalence observed in our study as compared to those 
reported by Shimabukuro et al. (2008).

To date, only one study has reported trends in prevalence 
among US adults, where the adult cases with autism were 
reported to increase by 121.4% from 2002 to 2006 in voca‑
tional rehabilitation (VR) programs in the US (Cimera and 
Cowan 2009). Similar to the general demographic distribu‑
tion among individuals with autism in other studies (Boyle 
et al. 2011; Brugha et al. 2011; Mandell et al. 2009), we also 
found higher prevalence among White, male adults. In our 
study, males were approximately seven times more likely 
to have a diagnosis of autism compared to females across 
all age groups. In addition, we also found higher preva‑
lence among younger adults aged 18–25 years compared 
to other age groups. Autism diagnoses are more prevalent 
among children than among adults (Buescher et al. 2014; 

Cidav et al. 2012). Therefore, it is possible that with more 
people transitioning from childhood to adulthood, a higher 
prevalence among younger adults is observed. However, 
this alone is unlikely to be the cause of the increased prev‑
alence observed in the current study as the increase was 
evident across all age strata. This suggests that other fac‑
tors are involved in the increased prevalence. For example, 
as provider awareness of autism and its influence on health 
increases, coding for autism in claims may be increasing. 
It may also be that more adults with autism are becoming 
eligible for and therefore enrolled in Medicaid over time. 
Further research is needed to explore these and other factors.

Information on healthcare utilization and costs among 
adults with autism is currently limited in the US. Adults 
with an autism diagnosis had on average approximately 1 
inpatient visit, 3 ER visits, and 36 outpatient visits during a 
year. Medical service use rates among this sample of Med‑
icaid recipients were higher among young adults (18–25), 

Table 2  Medical services use 
rates (per 10,000) over three 
year period (2006–2008)

Rates are expressed per total eligible Medicaid population in that year
a Based on 2013 Rural Urban Commuting Area codes
b Other category included American Indian or Alaska Native, Asian, Native Hawaiian or Other Pacific 
Islander and more than one race and unknown

Outpatient visits cases Inpatient visits cases Emergency room visits 
cases

2006 2007 2008 2006 2007 2008 2006 2007 2008

Total 25.84 31.40 35.35 1.73 2.1 2.27 7.17 8.92 10.22
Age group
 18–25 years 56.55 68.8 78.76 3.24 3.78 4.37 14.71 18.24 21.59
 26–35 years 22.52 27.62 30.11 1.65 2.15 2.03 6.58 8.17 8.98
 36–45 years 8.31 10.62 11.49 0.93 1.19 1.14 2.83 3.82 4.04
 46–65 years 3.67 4.35 4.85 0.5 0.67 0.76 1.5 1.93 2.06

Gender
 Male 66.25 79.27 88.94 3.86 4.59 30.13 17.48 21.63 24.75
 Female 9.82 11.88 13.17 0.88 1.09 1.09 3.08 3.73 4.21

Race
 White 36.46 43.96 49.1 2.33 2.82 2.92 10.54 12.57 14.00
 Black or AA 23.53 28.44 30.43 1.52 1.83 2.22 6.37 8.34 9.49
 Hispanic or Latino 9.74 11.81 14.14 0.78 0.94 0.97 2.97 3.61 4.24
 Othera 20.3 25.62 31.22 1.58 1.98 2.09 4.55 6.35 8.26

Location of  residenceb

 Urban 25.7 31.23 35.15 1.70 2.09 2.32 7.01 8.79 10.12
 Rural 25.69 31.46 35.09 1.77 1.97 1.86 7.63 9.25 10.19

Total Cases, N 18,655 23,379 28,738 1248 1566 1844 5173 6638 8309

Table 3  Total medical service 
utilization by adults diagnosed 
with autism by type of service 
for individual years

2006 Mean (SD) 2007 Mean (SD) 2008 Mean (SD)

Outpatient visits 36.86 (55.89) 34.96 (53.17) 35.95 (56.38)
Inpatient visits 1.21 (1.99) 1.28 (2.05) 1.34 (2.03)
Emergency room visits 2.52 (3.54) 2.54 (3.49) 2.60 (3.71)
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males, and Whites. As the prevalence of adults diagnosed 
with autism increases, there is likely to be an increase in the 
healthcare burden associated with this disorder. State policy 
makers will need to consider the rising medical resource use 
and costs of autism in making Medicaid budget allocation 
decisions.

Despite greater incidence of medical services usage 
among young adults with an autism diagnosis, outpatient 
visits were significantly higher among older adults with an 
autism diagnosis, after controlling for other demographic 
and co‑morbid conditions. This could be related to gradual 
progression in age leading to higher office‑related visits in 
this population. In this study, we created three proxy vari‑
ables to control for co‑morbid conditions, including a proxy 

variable for the presence of any common mental co‑morbid 
conditions such as schizophrenia, ADHD, bipolar disorder, 
depression, anxiety, or intellectual disability in this popula‑
tion. However, it is also possible that older adults have other 
co‑morbid conditions, contributing to higher outpatient vis‑
its. Prior research has found that adults with autism are more 
likely to have co‑morbid conditions such as intellectual dis‑
ability, bowel disorders, epilepsy, autoimmune disease, and 
sleep disorders compared to children with autism (Buck et al. 
2014; Kohane et al. 2012). A recent study found a higher 
occurrence of seizures disorders, allergies and depression 
among adults with autism compared to the general popula‑
tion (Fortuna et al. 2015). Therefore, general progression 
of age as well as occurrence of co‑morbid conditions may 

Table 4  Predictors of outpatient visits, inpatient visits and emergency room visits

Demographic variables, comorbid conditions and disease severity were calculated for year 2006
Total healthcare utilization variables were calculated by summing all the visits in calendar years 2007–2008
IRR incidence rate ratio, FFS fee‑for‑service, CI confidence interval
*p< 0.05; **p < 0.01; ***p < 0.001 (P values were calculated based on generalized linear mixed model [Poisson regression])
a Based on 2013 Rural Urban Commuting Area codes
b Other category included American Indian or Alaska Native, Asian, Hispanic or Latino, Native Hawaiian or Other Pacific Islander, more than 
one race and unknown
c Based on Deyo et al. (1992)

Outpatient visits Inpatient visits Emergency room visits

Variables IRR Coefficient (SE; 95% CI) IRR Coefficient (SE; 95% CI) IRR Coefficient (SE; 95% CI)

Age groups in years
 18–25 versus 46–65 0.773** −0.258 (0.075; −0.404 to 

−0.111)
1.111 0.105 (0.379; −0.638 to 

0.848)
1.047 0.045 (0.150; −0.249 to 

0.340)
 26–35 versus 46–65 0.864 −0.146 (0.077; −0.296 to 

0.004)
1.014 0.014 (0.389; −0.749 to 

0.777)
1.074 0.072 (0.154; −0.230 to 

0.373)
 36–45 versus 46–65 0.864 −0.146 (0.087; −0.317 to 

0.025)
0.689 −0.372 (0.460; −1.274 to 

0.530)
0.959 −0.042 (0.178; −0.391 to 

0.307)
Male versus Female 0.956 −0.045 (0.025; −0.094 to 

0.004)
0.916 −0.088 (0.131; −0.344 to 

0.168)
1.000 0.000 (0.052; −0.101 to 

0.101)
Race
 White versus black 0.909** −0.095 (0.029; −0.152 to 

−0.039)
0.803 −0.220 (0.153; −0.519 to 

0.079)
0.889* −0.117 (0.058; −0.231 to 

−0.003)
 White versus  othera 1.028 0.028 (0.032; −0.034 to 

0.089)
0.942 −0.060 (0.170); −0.393 

to 0.274)
0.848** −0.165 (0.064; −0.291 to 

−0.039)
Location of residence
 Urban versus rural 1.641*** 0.496 (0.099; 0.302 to 

0.689)
1.02 0.020 (0.535; −1.030 to 

1.069)
0.763 −0.270 (0.196; −0.653 to 

0.113)
 Unknown versus rural 1.023 0.023 (0.031; −0.039 to 

0.084)
1.003 0.003 (0.165; −0.321 to 

0.327)
0.960 −0.041 (0.063; −0.164 to 

0.082)
Managed care versus FFS 0.849*** −0.164 (0.040; −0.242 to 

−0.086)
1.081 0.078 (0.182; −0.279 to 

0.435)
0.998 −0.002 (0.069; −0.137 to 

0.133)
Co‑morbid mental 

conditions—Y/N
1.161*** 0.149 (0.028; 0.094 to 

0.204)
0.903 −0.102 (0.156; −0.409 to 

0.204)
1.047 0.046 (0.056; −0.065 to 

0.157)
Disease severity—Y/N 1.303*** 0.265 (0.070; 0.127 to 

0.402)
6.307*** 1.842 (0.265; 1.323 to 

2.361)
3.573*** 1.274 (0.131; 1.018 to 

1.529)
Other co‑morbid 

 conditions¥
1.178*** 0.163 (0.014; 0.135 to 

0.192)
1.389*** 0.329 (0.063; 0.205 to 

0.452)
1.338*** 0.291 (0.028; 0.236 to 

0.347)
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lead to higher outpatient visits among older adults. Although 
prevalence was higher among Whites, Black adults with an 
autism diagnosis had significantly more ER and outpatient 
visits. Racial differences have been reported among children 
with autism, with Black children having a delayed diagnosis 
and being less likely to receive early treatment and inter‑
vention compared to White children (Mandell et al. 2002, 
2009). This delay in diagnosis and treatment provision early 
in childhood may eventually translate to higher resource use 
as these individuals transition to adulthood. Research has 
also found that Black children have difficulties in receiving 
quality healthcare compared to white children with autism 
(Magana et al. 2012). Adults diagnosed with autism in urban 
locations compared to rural locations had higher outpatient 
visits. Better access to support services and resources in 
urban locations could have contributed to the higher visits 
observed among adults located in those areas.

The average all‑cause cost among adults diagnosed with 
autism was estimated to be $106,163 over the two‑year 
period. Total costs were significantly higher among older 
adults diagnosed with autism compared to the other age 
groups. This finding is consistent with Cidav et al. (2012), 
who reported an increase in costs with age among Medic‑
aid recipients with autism. Males had higher medical ser‑
vices costs compared to females. Contrary to differences in 

resource utilization (outpatient visits and ER visits), higher 
costs were found among Whites compared to Blacks. Adults 
diagnosed with autism in urban locations had higher aver‑
age costs than those in rural locations. Variation in disease 
severity, treatment intensity, and availability of resources 
may explain these differences. Racial differences have been 
reported among children with autism with black children 
having a delayed diagnosis and being less likely to receive 
early treatment and intervention than white children (Man‑
dell et al. 2002, 2009). This delay in diagnosis and treatment 
provision early in childhood may eventually translate to 
higher resource use as they transition to adulthood. Further 
research is needed to fully understand the underlying reasons 
contributing to cost differential among adults diagnosed with 
autism.

Limitations

The identification of autism cases was based on diagnostic 
codes (ICD‑9‑CM). Misclassification or coding errors dur‑
ing claims processing could affect study results. Considering 
that we used Medicaid managed care data, we could not esti‑
mate specific autism‑related costs in this study. The all‑cause 

Table 5  Predictors of total 
health care expenditures

P values were calculated based on Generalized Linear Mixed Model (Poisson regression)
Demographic variables, comorbid conditions and disease severity were calculated for year 2006
Total healthcare cost was calculated by summing all the costs reimbursed by Medicaid in calendar years 
2007–2008
IRR incidence rate ratio, FFS fee‑for‑service
a Based on 2013 Rural Urban Commuting Area codes
b Other category included American Indian or Alaska Native, Hispanic or Latino, Asian, Native Hawaiian 
or Other Pacific Islander, more than one race and unknown
b Based on Deyo et al. (1992)

Variables IRR Coefficient (SE) 95% CI P value

Age groups in years
 18–25 versus 46–65 0.820 −0.198 (0.0002) −0.199 to −0.198 <0.0001
 26–35 versus 46–65 1.084 0.081 (0.0002) 0.080 to 0.081 <0.0001
 36–45 versus 46–65 1.055 0.053 (0.0002) 0.053 to 0.054 <0.0001

Male versus female 1.024 0.024 (0.0001) 0.023 to 0.024 <0.0001
Race
 White versus black 1.084 0.081 (0.0001) 0.081 to 0.081 <0.0001
 White versus  othera 1.199 0.182 (0.0001) 0.182 to 0.182 <0.0001

Location of residence
 Urban versus rural 1.415 0.347 (0.0003) 0.347 to 0.348 <0.0001
 Unknown versus rural 1.111 0.106 (0.0001) 0.106 to 0.106 <0.0001

Managed care versus FFS 0.636 −0.453 (0.0001) −0.453 to −0.453 <0.0001
Co‑morbid mental conditions—Y/N 1.254 0.226 (0.0001) 0.226 to 0.227 <0.0001
Disease severity—Y/N 1.307 0.267 (0.0002) 0.267 to 0.268 <0.0001
Other co‑morbid  conditionsb 1.076 0.073 (0.0001) 0.073 to 0.073 <0.0001
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medical services utilization and costs reported in this study 
may not reflect the true healthcare burden of autism and 
may have led to an overestimation of care utilization and 
cost. Medicaid coverage varies by state, which may have 
affected the results of this study. However, to account for this 
variation, states were treated as random effects in multilevel 
modeling. The disease severity measure, utilized as covari‑
ate in the utilization model, could be subject to measurement 
error based on variations in access to emergency care and/or 
availability of alternatives to emergency care. Other differ‑
ential factors could exist that were not addressed, including 
potential differential rates of diagnoses for subgroups.

Conclusions

This study evaluated the trends in prevalence of autism 
diagnosis in adults, health care utilization and predictors of 
health care use and costs among these individuals enrolled 
across many state Medicaid programs. The results of this 
study demonstrated significant increase in the prevalence 
rate among Medicaid adults with an autism diagnosis over 
the 3‑year study period, which mirror the increasing prev‑
alence trends observed among children over the past few 
years. We also observed an increase in medical services 
utilization in terms of inpatient visits, ER visits, and out‑
patient visits over the study period. Our results suggest sig‑
nificant variation in medical services utilization and costs by 
demographic characteristics among adults with a diagnosis 
of autism. With rising prevalence of adults diagnosed with 
autism in the Medicaid population, state Medicaid programs 
need to consider the resource impact of this rising trend and 
make appropriate budgetary decisions to address the needs 
of this growing population. Future research should examine 
whether the prevalence trend observed in this study con‑
tinues. Additionally, more study is needed to examine how 
the medical services utilization and costs among adults with 
autism compare with the general population.
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