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Abstract

A cross-sectional analyses using Nationwide Emergency Department Sample (2006-2011) was 

conducted to examine the trends, type of ED visits, and mean total ED charges for adults aged 

22-64 years with and without ASD (matched 1:3). Around 0.4% ED visits (n = 25,527) were 

associated with any ASD and rates of such visits more than doubled from 2006 to 2011 (2,549 to 

6,087 per 100,000 admissions). Adults with ASD visited ED for: primary psychiatric disorder 

(15%ASD vs. 4.2%noASD), primary non-psychiatric disorder (16%ASD vs. 14%noASD), and any 

injury (24%ASD vs. 28%noASD). Mean total ED charges for adults with ASD were 2.3 times higher 

than adults without ASD. Findings emphasize the need to examine the extent of frequent ED use 

in this population.

Keywords

Autism; Emergency Department; Emergency Room; Autism Trends; Expenditures; Adult Autism; 
Autism Injury; Medical Conditions in Autism

The burden of emergency department (ED) use in the US is high and the total number of 

national ED visits in the year 2005 ranged from 109.2 million to 116.3 million (Owens et al. 

2010; Tang et al. 2010). According to a report by Choudhry et al. (2007) on association of 

community affiliated plans, at least one-third of ED visits were avoidable/non-urgent/

ambulatory care sensitive and treatable in primary care settings. Surprisingly, over $18 

billion dollars are spent annually on such avoidable ED visits in the US (Choudhry et al. 
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2007). Since ED is often the most critical point of healthcare delivery and for many 

individuals the only point of healthcare delivery, it is important to document the extent of 

ED utilization among patients with high healthcare needs and among those who are at high 

risk of frequent returns.

Even though adults with ASD have considerable healthcare needs (Billstedt et al. 2005; 

Magiati et al. 2014), there is a lack of comprehensive documentation of characteristics and 

patterns of ED use among this group. Previous studies on use of ED services among 

individuals with ASD have been either restricted to pediatric/adolescent population (Croen 

et al. 2006; Kalb et al. 2012; Wharff et al. 2011) and/or examination of ED use as a part of a 

bigger study with no specific details on types of ED visits (Croen et al. 2006; Kato et al. 

2013; Nicolaidis et al. 2013). Nonetheless, such studies have provided insights which 

corroborate the hypothesis that adults with ASD are at high risk of ED use. Recently, a brief 

report by Iannuzzi et al. (2015) using 2010 Nationwide Emergency Department database 

examined most common reasons for ED visits among individuals (all ages) with and without 

ASD. The authors of the study found that epilepsy was the most common reason for an ED 

visit among all age groups and psychiatric ED visits were more common in the younger age 

group of 12-15 years. Nicolaidis et al. (2013) examined the healthcare experiences of adults 

with and without ASD via an online cross sectional survey and found that adults with ASD 

had greater odds of using an ED as compared to adults without ASD (OR = 2.1, 95% CI = 

1.8-3.8). Kato et al. (2013) compared the characteristics of suicide attempts in a hospital 

emergency room between adults with and without ASD. The authors found that about 7.3% 

of patients with suicidal emergencies had ASD, and those with ASD had a significantly 

greater prevalence of adjustment disorders (70%) and a longer length of stay in the intensive 

care unit/hospital as compared to adults without ASD. The authors suggested that patients 

with ASD, due to impulsive behavior and aggression tendencies may be more likely to 

choose lethal methods of suicide, and may even be more likely to succeed in their first 

suicidal attempt in cases where stressors are not spontaneous, and when there is a lack of 

psychiatric treatment in the recent past. Despite such studies, there is a need to characterize 

preponderant ED visits among adults with ASD and compare them to adults without ASD 

because the former has various concerns that puts them at a greater risk of worse ED 

outcomes:

Comorbidities

Adults with ASD have extensive comorbidities such as intellectual disabilities, depression, 

anxiety, ADHD, and substance dependence disorder (Hofvander et al. 2009; Lugnegard et al. 

2011) along with core autistic symptoms that present greater challenges in care as compared 

to adults without ASD (Pines et al. 2011). A study by Williams et al. (2001) found high 

prevalence of anxiety and depressive disorders among frequent attenders of ED. Substance 

abuse also influences ED use over a period of time for adults with other psychiatric illness 

(OR = 4.9, 95% CI = 3.5–6.9) (Curran et al. 2003). In addition, some studies have shown 

that many patients (as high as 24%) with depressive disorders (comorbid or not) present to 

the ED for traumatic physical injuries/self-inflicted injuries (Doshi et al. 2005; Richmond et 

al. 2007). This indicates that adults with ASD may have a higher risk of injuries not only 

because of their own behavioral tendencies but also because of high prevalence of comorbid 
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depression (Lugnegard et al. 2011; Lunsky et al. 2009). A very recent study by Croen and 

colleagues (Croen et al. 2015) showed that adults with ASD are also more likely to have 

greater prevalence of non-psychiatric comorbidities such as diabetes, cardiovascular 

conditions, and high cholesterol, which may also be contribute to an increase in ED use and 

worsen ED experiences for adults with ASD.

Disruptive Behaviors and Injuries

Individuals with ASD are affected by challenging behaviors such as aggression, destruction, 

self-inflicted injuries, and other disruptive behaviors (Matson and Rivet, 2008) that many a 

time require emergent care. Doshi et al. (2005) used the National Hospital Ambulatory 

Medical Care Survey (NHAMCS) to examine the ED visit patterns for attempted suicide and 

self-inflicted injuries which accounted for more than 400,000 ED visits per year (0.4% of all 

ED visits). The most common cases in the ED were treated for poisoning (28% by 

unspecified drugs or medicinal substances, 27% tranquilizers and other psychotropic agents 

and 25% by analgesics/antipyretics/anti-rheumatics) followed by cutting or piercing. 

Knowing that individuals with ASD frequently engage in disruptive behaviors (Matson and 

Rivet, 2008), it is very likely that they may present to ED with extreme self-inflicted 

injuries. Since, some adults with ASD have communication difficulties, providing care in 

ED for injuries, may also be a bigger challenge for ED primary care providers.

Paucity of Trained Professionals

Lack of trained psychiatrists, other mental health professionals, and mental health facilities 

that can manage specific ASD issues in outpatient primary care or specialty settings (Mauch 

et al. 2011) may also lead to greater ED use. Many studies have also shown that physicians 

and other healthcare providers often report a lack of self-perceived competency and 

knowledge in treating adults with ASD (Bruder et al. 2012; Golnik et al. 2009; Miller, 2015; 

Oskoui and Wolfson, 2012). With no clarity on adult ASD treatment guidelines and possible 

delayed/foregone care due to low access to services in many states/regions may put adults 

with ASD at a substantial risk of high ED use and costs. Our hypothesis is also supported by 

other studies (Williams et al. 2001, Soto et al. 2009) which have shown that strong 

predictors of frequent and inappropriate ED use among individuals needing psychiatric care 

include lack of a coordinated community program for mental health and outpatient 

psychiatric services that can provide timely care to individuals with psychiatric disorders 

such as ASD. Studies have also underlined that many such psychiatric ED cases could have 

been handled well in an outpatient primary setting due to the non-urgent nature of the 

complaint (Sills and Bland, 2002; Soto et al. 2009). The Emergency Medical Treatment and 

Labor Act (EMTALA) (Zibulewsky, 2001), whereby in the US any patient requesting 

examination/treatment for any health condition must be provided with medical/psychiatric 

evaluation in an emergency situation, many a time makes ED a source of primary care for 

those with psychiatric needs such as ASD in absence of other mental health facilities in the 

region.

The current study aims to address the gaps in literature on ED utilization among adults with 

ASD. Even though the brief report by Iannuzzi et al. (2015) informs on the most common 
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ED visits among individuals with ASD of all ages, the study was restricted by one year of 

data and no analyses of trends and/or ED costs. Our study not only compares the trends in 

ED rates for adults with ASD across a span of six years using the Nationwide Emergency 

Department Sample (NEDS) 2006-2011 (Healthcare Cost and Utilization Project (HCUP), 

2011), but also determines the differences in rates and costs of specific ED visits such as 

psychiatric, non-psychiatric, and injury visits across adults with and without ASD. 

Examination of ED use will help highlight the deficits (if any) in quality of care/care 

coordination for adults with ASD provided in the primary care setting that possibly 

contributes to greater ED use and inpatient hospitalizations (Soto et al. 2009; Williams et al. 

2001). Due to the rise in adult ASD cases (Brugha et al. 2011) and with greater number of 

individuals receiving ASD diagnoses than ever before, we hypothesized that rates of ED 

visits with ASD diagnosis will increase over the six year period. In addition, we also 

expected that adults with ASD will be more likely to have psychiatric, non-psychiatric, as 

well as injury visits as compared to adults without ASD.

Method

Study Population & Design

Any ED visits among adults aged 22-64 years was the study population. A cross-sectional 

matched case-control design was used. Trend analyses was conducted with each year 

selected as a distinct data point in the study (2006-2011). For objectives other than trends, a 

pooled sample was used. If any variable had missingness ≥0.5%, we created a missing 

indicator to account for any differences caused by missingness in our major independent 

variables.

Data Source

We used the Nationwide Emergency Department Sample (NEDS) 2006-2011, largest all 

payer ED database including national estimates for hospital based ED data visits created for 

the Healthcare Cost and Utilization Project, Agency of Healthcare and Research Quality 

(Healthcare Cost and Utilization Project (HCUP), 2011). NEDS compiles discharge data 

collected from hospital billing records from both state emergency department databases 

(SEDD) and state inpatient databases (SID). The SID contains information on patients 

initially seen in the ED and then admitted to the same hospital. The SEDD capture 

information on ED visits that do not result in an admission (i.e., treat-and-release visits and 

transfers to another hospital).

The NEDS is built using a 20% stratified sample of institutions and collects data from 951 

hospitals located in 30 states with an unweighted 30 million discharges each year. The 

NEDS presents rich information on type of ED visits (psychiatric, injury, etc.) along with up 

to 15 diagnoses associated with each visit, geographic information, hospital characteristics, 

and total charges for each ED visit. We expect that high proportion of adults with ASD will 

present to the ED, utilize ED services frequently, and are possibly associated with an 

increased risk of subsequent hospitalizations as compared to adults without ASD. Using a 

database such as NEDS not only helps understand the extent and patterns of ED use among 

adults with ASD but also provides additional information on reasons for these visits such as 
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type of injuries (which has not been previously reported in any study on adults with ASD), 

primary diagnosis for the ED visit, and the outcome(s) of the ED visits (e.g. treated and 

released, transfer to home health, or inpatient hospitalizations etc.). Since the NEDS is a 

publicly available database and does not contain unique patient identifiers, Institutional 

Review Board approval was not required for the study (In compliance with federal 

regulations; CFR Title 45 Section 46.101 subparagraph (b) (4)).

Dependent Variables

Psychiatric visit (yes/no)—A psychiatric visit was identified by an ED visit with a 

principal diagnosis of a psychiatry disorder, other than ASD. The NEDS includes the single 

level clinical classification software (CCS) provided by Agency for Healthcare Research and 

Quality (Healthcare Cost and Utilization Project (HCUP), 2011) (https://

www.hcupus.ahrq.gov/toolssoftware/CCS/AppendixASingleDX.txt) to categorize diagnosis 

and procedure codes to clinically meaningful categories. We used nine broad categories of 

psychiatric disorders: adjustment disorders (CCS code: 650), alcohol use disorders (AUD; 

CCS code: 660), anxiety disorders (CCS code: 651), attention deficit disorders & conduct 

behavior disorders (ADD; CCS code: 652), developmental disorders (CCS code: 654), mood 

disorders including depressive disorders and bipolar disorder (CCS code: 6571,6572), 

personality disorders (CCS code: 658), schizophrenia & other psychotic disorders (CCS 

code: 659), and substance use disorders (SUD; CCS code: 661).

Non-psychiatric visit (yes/no)—A non-psychiatric visit was identified as an ED visit 

with a principal diagnosis of a non-psychiatric disorder. We used six broad categories of 

non-psychiatric disorders some of which have been found to be very common among adults 

with ASD in a recent study (Croen et al., 2015): cancer (CCS code: 11-37, 39, 40-43), 

cardiovascular disease (CCS code: 100, 101, 105, 106, 108, 53, 98, 99, 109, 110-112), 

diabetes (CCS code: 49, 50), epilepsy (CCS code: 83), gastrointestinal disease (CCS code: 

138-140, 141), and respiratory disease (CCS code: 125-128, 132-134).

Injury visit (yes/no)—NEDS 2006-2009 reported external causes of injuries in form of 

CCS ecodes (4 possible ecodes on each record), but 2009 onwards the NEDS reported 

injuries as a separate variable (injury on principal diagnosis, injury on other diagnoses, and 

no injury). Each type of injury was identified using CCS ecodes/ICD-9-CM codes prior to 

2009 and by an injury variable after the year 2009 to create a single binary indicator for any 

injury (yes/no). Any visit with a record of the following codes qualified as an injury visit: 

cutting (CCS ecode: 2601), drowning (CCS ecode: 2602), fall (CCS ecode: 2603), fire (CCS 

ecode: 2604), machinery (CCS ecode: 2606), poison (CCS ecode: 2613), struck (struck by 

lightning or an object; CCS ecode: 2614), and suffocation (CCS ecode: 2615). Additional 

critical injury characteristics such as assault (by intent; yes/no), self-harm (by intent; CCS 

ecode: 662 excluding V6284), and suicidal ideation (ICD9-CM code: V6284) are also 

included in the study. We also report the severity of injury associated with an ED visit by 

examining presence of multiple cause of injuries (none or one, 2 or more), which indicates 

the total number of external cause of injury ecodes (valid and invalid).
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Total ED Charges—The edited total charges for ED services associated with each visit 

was used to identify economic burden of ED visits. Total ED charges included both “treat 

and release” ED visits as well as ED visits that led to a hospitalization in the same hospital. 

The total ED charges were expressed in constant dollars to adjust for inflation over the 

period of six years. “Medical care services” part of the annual consumer price index (CPI) 

was utilized to transform/convert total charges to 2011 constant dollars. The CPI was 

obtained from the Bureau of Labor Statistics (Bureau of Labor Statistics, US Department of 

Labor, 2014).

Independent variables

ASD (yes/no)—The NEDS provides up to 15 possible diagnoses recorded on each ED 

visit. Adults with ASD were identified using an ICD-9-CM diagnosis code in any position 

for: 299.xx (which includes autistic disorder, Asperger’s syndrome, and other pervasive 

developmental disorders).

Other independent variables—Age (22-40, 41-54, and 55-64) and gender (male and 

female) were included as demographic characteristics. Due to the lack of literature on age 

variations in development, symptomatology, and patterns of healthcare services’ use among 

adults with ASD, the study used age groupings based on sample distribution of ASD cases, 

matching efficiency, and were mainly exploratory in nature. The socio-economic status was 

described using median household income for patient’s zip code which was assigned as 

quartiles by the HCUP for each year (For e.g. in the 2011 NEDS, the median income was 

divided into: $1 - $38,999, $39,000 - $47,999, $48,000 - $63,999, and $64,000 or more). We 

used the median household income for patient’s zip code and categorized it into four major 

quartiles (Q1, Q2, Q3, Q4, and missing). Health insurance coverage selected as a primary 

payer for the ED visit was categorized into: public (Medicare/Medicaid), private, self-pay/

other/no charge. Hospital characteristics included region (Northeast, Midwest, South, and 

West) and hospital location (rural, urban, and missing). Patient disposition characteristics 

included the type of ED event (treat and release, inpatient admission, transfer to another 

short term hospital/home health, and died/other). A mortality event was defined as any 

record of patient death reported on the ED visit (yes/no).

Matching

The ASD cases (1) and no ASD controls (3) were matched by age and gender using 

propensity score matching method with GREEDY algorithm. Predicted probabilities from a 

multivariate logistic regression analysis on ASD status (yes, no) were used to identify and 

match the “nearest neighbor” with an ASD to a visit with no ASD, where one ASD case was 

matched to three no ASD controls using 8 to 1 GREEDY matching technique. An 8 to 1 

GREEDY matching technique involves matching the cases and controls with same 

propensity score till the 8th digit, and if 8th digit match is unsuccessful, the algorithm 

attempts to match on 7-digits, and so on. The GREEDY matching algorithm employs a 

sample without replacement and if there are more than one matches then selection of control 

becomes random. Such an approach for propensity score matching is used to reduce the 

effects of bias and confounding in observational studies (Austin, 2011).
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Statistical Analyses

We conducted two sample chi-square tests to present trends in ED use and multivariate 

logistic regression to assess the significance of trends. Weighted rates for adults with ASD 

were calculated using number of ED visits with any ASD diagnosis (numerator) and total 

number of ED visits in the sample (denominator). Weighted rates for specific ED visits, for 

example psychiatric visits were calculated using number of psychiatric ED visits with any 

ASD diagnoses (numerator) and total number of psychiatric ED visits in the sample 

(denominator). For examining sub-group differences across adults with and without ASD in 

the pooled sample, bivariate analyses were conducted (Chi-square for categorical and t-tests 

for continuous variables). Numbers and weighted percentages are reported for each type of 

visit by ASD status. Unadjusted and multivariate adjusted logistic regressions were run for 

binary dependent variables (psychiatric, non-psychiatric, and injury visits). All procedures 

accounted for NEDS complex survey design. For all analyses, SAS v9.4 was used.

Results

Trend Analyses

Weighted rates of ED visits for adults with ASD increased from 2,549 to 6,087 per every 

100,000 ED visits from the years 2006 to 2011. Psychiatric visit rates for adults with ASD 

exhibited the steepest rise from 5,261 to 13,706 per every 100,000 psychiatric ED visits, as 

compared to all other specific ED visits. Despite the actual rise in rates for all, psychiatric, 

non-psychiatric, and injury visits, none of the trends were significantly different from trends 

for adults without ASD.

Pooled Study Sample (table not shown here)

In the pooled study sample 25,257 ED visits were among adults with ASD (0.4% in 

unmatched sample). The ED visits were primarily among male gender (67%) and age group 

22-40 years (72%). Most of the ED visits in the sample were treat and release (86%) and 

0.3% visits were associated with a mortality event. Most common ED visits in the pooled 

sample were associated with an injury (n = 27,193, 26%), followed by a non-psychiatric 

disorder (n = 14,574, 14%), and a psychiatry disorder (n = 7,005, 7%).

Sample Description by ASD status (Table 1)—Around 80% of adults with ASD had 

public health insurance as a primary payer as compared to only 26% adults without ASD. 

One-third of ED visits among adults with ASD led to an inpatient admission (34%) as 

compared to one-tenth of ED visits among adults without ASD. Approximately one percent 

of adults with ASD had a mortality event after an ED visit as compared to 0.3% adults 

without ASD.

Type of ED Visits by ASD status (Table 2)—Fifteen percent of adults with ASD had a 

psychiatric visit as compared to 4.2% adults without ASD. Proportion of adults with ASD 

with an injury visit was significantly less as compared to adults without ASD (23.7%ASD vs. 

27.7%NoASD). However, non-psychiatric visits (16.1%) were much more common among 

adults with ASD as compared to adults without ASD (13.6%). Within psychiatric visits, a 

majority of adults with ASD came to ED with a principal diagnosis of: schizophrenia 
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(3.8%), followed by bipolar disorder (3.2%), depression (2.5%), and intellectual disabilities 

(1.6%). Even though the rates of injury visits were much lower among adults with ASD as 

compared to adults without ASD, there were certain injuries that were more common in the 

former group. Adults with ASD had higher rates of injuries due to falls (6.5%ASD vs. 

5.0%noASD), poisoning (1.4%ASD vs. 0.8%noASD), self-harm (1.9%ASD vs. 0.5%noASD), and 

suicidal ideation (2.6%ASD vs. 0.9%noASD). Adults with ASD also had significantly 

greater rates of non-psychiatric visits with a principal diagnosis of cancer (0.3%ASD vs. 

0.2%noASD), diabetes (1.1%ASD vs. 0.8%noASD), and epilepsy (8.8%ASD vs. 1.0%noASD).

In the adjusted logistic regression analyses (Table 3, 4, and 5), adults with ASD were found 

to be more likely to have a psychiatric visit (AOR = 2.63, 95% CI = 2.41-2.88), a non-

psychiatric visit (AOR = 1.07, 95% CI = 1.01-1.14), as well as an injury visit (AOR = 1.10, 

95% CI = 1.04-1.16) as compared to adults without ASD. However, they were significantly 

less likely to have a psychiatric visit with AUD (AOR = 0.22, 95% CI = 0.16- 0.29) and 

SUD (AOR = 0.19, 95%CI = 0.14 −0.26). Adults with ASD were also significantly more 

likely to have injury visits due to falls (AOR = 1.48, 95% CI = 1.34-1.62), self-harm (AOR = 

2.95, 95% CI = 2.33-3.75), and suicidal ideation (AOR = 1.88, 95% CI = 1.56-2.26) as 

compared to adults without ASD. In addition, adults with ASD were more likely to have 

multiple cause of injuries as compared to adults without ASD (AOR = 1.12, 95% CI = 

1.04-1.19). Although non-psychiatric ED rates for certain visits were lower among adults 

with ASD, they were seven times more likely to have an ED visit with a principal diagnosis 

of epilepsy, as compared to adults without ASD (AOR = 7.15, 95% CI = 6.28-8.13).

Mean Total Charges (Table 1 and 6)—Mean total ED charges for adults with ASD 

were significantly higher as compared to adults without ASD (meanASD= $14,289, SE = 

$418 vs. meannoASD = $6,196, SE = $165). Table 6 shows the means and standard errors 

(SE’s) for mean total ED charges among adults with and without ASD by type of ED visits. 

The mean total charges for a psychiatric visit among adults with ASD were significantly 

higher as compared to adults without ASD (meanASD= $12,506, SE = $559vs. meannoASD= 

$7,238, SE = $359, p<0.001). Despite a lower proportion of adults with ASD having a non-

psychiatric visit in the sample, their associated mean total charges were significantly higher 

(meanASD= $3,662, SE = $681 vs. meannoASD= $9,521, SE = $454, p<0.001) when 

compared to adults without ASD. Injury visits also costed more for adults with ASD as 

compared to adults without ASD (meanASD= $12,912, SE = $715 vs. meannoASD= $5,842, 

SE = $345, p<0.001).

One of the highest costing ED visit for both adults with (mean = $75,352, SE = $10,528) 

and without ASD (mean = $67,434, SE = $7,907) was an ED visit with a primary diagnosis 

of cancer. However, ED visit with a cardiovascular disease had higher mean total ED 

charges for adults with ASD (mean = $ 39,432, SE = $3,671) as compared to adults without 

ASD (mean = $27,181, SE = $1,893). Mean total ED charges for schizophrenia, which was 

the costliest psychiatric ED visit among adults with ASD (mean = $20,336, SE = $1,168), 

were significantly greater than mean charges for adults without ASD (mean = $12,183, SE = 

$1,088). Injury visits such as those associated with self-harm also had greater mean total ED 

charges for adults with ASD (mean = $13,001, SE = $1,106) as compared to adults without 

ASD (mean = $11,560, SE = $1,810), even though the difference did not reach statistical 
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significance. Falls among adults with ASD were also associated with significantly greater 

mean total ED charges (mean = $11,230, SE = $934) as compared to falls among adults 

without ASD (mean = $5,880, SE = $475).

Discussion

Our study is a unique contribution to the literature providing information on extent and types 

of ED use among adults with ASD along with their ED costs. A very recent study showed 

that an ASD diagnosis was very strongly associated with frequent ED use as well as hospital 

readmissions (Smith et al. 2015), therefore we expected that the trends of ED visits among 

adults with ASD will increase. The rates of ED visits with an ASD diagnosis more than 

doubled in a period of six years in the current study, highlighting a rise in resource 

utilization among adults with ASD.

In the pooled study sample, ED visits with ASD formed 0.4% of the total study sample 

(unmatched). There were two critical findings in the descriptive analyses: 1) Majority (80%) 

of adults with ASD were covered by a public health insurance as compared to one-quarter 

(25%) adults without ASD. This finding reflects that public payers still account for covering 

ED and inpatient services among majority of adults with mental health issues such as ASD, 

consistent with previous studies (Ruble et al. 2005; Semansky et al. 2011); and 2) Another 

intriguing observation in the study was the difference in rates of inpatient admissions after 

an ED use among adults with and without ASD. Around one-third of ED visits among adults 

with ASD led to an inpatient admission as compared to one-tenth of adults without ASD. 

This indicates that higher ED use among adults with ASD may also lead to greater 

hospitalization rates which is associated with high hospitalization costs (Lokhandwala et al. 

2012).

ED visits

The second part of our study focused on identifying the common ED visits among adults 

with ASD and compare their occurrences to adults without ASD. We found that non-

psychiatric (16%) and psychiatric (15%) visits were more common among adults with ASD 

as compared to adults without ASD. The most commonly associated reasons for ED visits 

among adults with ASD included: epilepsy (8.8%), falls (6.5%), schizophrenia (3.8%), 

respiratory disorders (3.8%), bipolar disorders (3.2%), and depression (2.5%). These rates 

support the findings regarding comorbid diagnoses among adults with ASD from many other 

studies (Ahmedani and Hock, 2012; Leyfer et al. 2006; Maski et al. 2011; Simonoff et al. 

2008; White et al. 2009; Zafeiriou et al. 2007). The rates of epilepsy and schizophrenia 

related ED visits are also similar to the findings of a recent study conducted by Iannuzzi et 

al. (2015) on adults with ASD (19 years and above).

Psychiatric visit—It is well known that adults with ASD are extensively affected by 

psychiatric comorbidity, with 90% reporting at least one DSM-IV psychiatric disorder and 

our findings indicate that 15% of adults with ASD are visiting ED due to psychiatric reasons 

(Leyfer et al. 2006; Lunsky et al. 2009; Palucka and Lunsky, 2007; Simonoff et al. 2008). 

Some psychiatric visits were less common among adults with ASD as compared to adults 

without ASD. These visits were associated with behavioral disorders such as AUD 
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(0.4%ASD vs. 1.5%noASD) and SUD (0.3%ASD vs 0.9%noASD). Literature has shown that 

usually individuals with ASD are less prone to use of drugs/alcohol, however, individuals on 

the higher functioning spectrum may frequently engage in alcohol consumption to help 

alleviate the social difficulties they experience (Santosh and Mijovic, 2006; Sizoo et al. 

2009). Although the prevalence of SUD in our study and in a previous study by Santosh and 

Mijovic was low (0.3%), another study by (Sizoo et al. 2009) has shown a higher prevalence 

rate (30%) of substance abuse among adults with ASD. Since SUD is associated with greater 

healthcare resource utilization and worse outcomes (Smith et al. 2015), greater attention and 

monitoring may be needed to identify SUD among adults with ASD so that timely 

counseling can be provided.

Non-psychiatric visit—Fewer adults with ASD had a non-psychiatric visit with 

cardiovascular disease (1.4%), gastrointestinal disease (0.8%), and respiratory disorder 

(3.8%) as compared to adults with ASD. On the other hand, significantly greater proportion 

of adults with ASD came to the ED with a principal diagnosis of diabetes (1.1%), epilepsy 

(8.8%), and cancer (0.3%). Our findings indicate that adults with ASD if not more likely, are 

at least equally likely to have non-psychiatric needs as compared to adults without ASD 

when presenting to the ED. Other than epilepsy, most non-psychiatric disorders among 

adults with ASD have received little attention, especially in the ED settings. Additional 

healthcare needs associated with non-psychiatric disorders will only increase the healthcare 

needs, utilization, and expenditures of adults with ASD.

Injury visit—Adults with ASD had lower rates of injury visits as compared to adults 

without ASD. Nonetheless, a few specific injury visits were more common in the ASD 

group. For example, significantly greater proportion of adults with ASD had an injury visit 

with poisoning (1.4%ASDvs. 0.8%noASD), self-harm (1.9% ASD vs. 0.5% noASD), and 

suicidal ideation (2.6% ASD vs.0.9% noASD). This finding is complementary to our 

hypothesis that some of the major reasons for ED use among adults with ASD are disruptive 

behaviors and self-inflicting injuries. Even after adjusting for other study variables, adults 

with ASD were more likely to visit ED with a fall injury (AOR = 1.5), self-harm (AOR = 

2.95), and suicidal ideation (AOR = 1.88). Most studies have examined injuries, especially 

falls among patients with developmental disabilities (DD), where the prevalence of injuries 

have ranged from 11%-20% (Finlayson et al. 2010; Hsieh et al. 2001). The primary risk 

factors for an injury among adults with DD are higher frequency of seizures, destructive 

behaviors, and use of antipsychotic drugs. Knowing that adults with ASD may be at a 

greater risk of all the above factors (Billstedt et al. 2007; Esbensen et al. 2009; Levy et al. 

2010), their probability of a fall injury and a subsequent ED visit is also very high.

In the current study, although the rates of injuries due to assault were lower among adults 

with ASD as compared to adults without ASD, further investigation is needed to corroborate 

this finding using other data (for e.g., police records). This is a critical type of injury 

especially for adults with ASD who many a time have difficulty communicating their needs 

and experiences resulting in frustration, anger, aggression, and self-injurious behaviors. 

Future studies should focus on examining the gravity of such communication impediments 
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on both self-inflictions as well as receipt of aggression by others during ED visits and 

hospitalizations.

Total ED Charges

Our study also compared mean total ED charges for adults with and without ASD. Adults 

with ASD, in general had higher ED costs compared to adults without ASD (ratio of 

meansASD vs. NoASD = 2.30, p<0.001). The ratio of meansASD vs. NoASD for specific ED 

visits (psychiatric disorders = 1.7; non-psychiatric disorders = 1.4; and injuries = 2.2) 

indicated that the biggest difference in mean total ED charges between ASD and no ASD 

group was attributed to injuries. Mean charges for injuries due to falls among adults with 

ASD was almost double the costs for falls among adults without ASD (p<0.001). Mean 

charges of ED visit with suicidal ideation, which is a common diagnosis among adults with 

ASD, was also significantly higher among the ASD group as compared to the no ASD group 

(ratio of meansASD vs. NoASD = 1.56, p<0.001). These findings indicate that injuries are 

common among adults with ASD (Kato et al. 2013) and are associated with high ED 

utilization and costs. Since, one-third of adults with ASD in the sample had an inpatient 

admission after using ED, the higher mean total ED charges not only reflect outpatient ED 

costs, but also indicate costs contributed by hospitalizations.

Implications

The current study has implications for policy discussions related to quality of care and care 

coordination in a primary care/specialty care setting for adults with ASD. Our study sheds 

light on the need for better guidelines and greater support for incorporating ASD related 

training of physicians and other healthcare providers who usually report lack of self-

perceived competency in treating and diagnosing adults with ASD (Bruder et al. 2012; 

Golnik et al. 2009; Oskoui and Wolfson, 2012). Miller (2015) examined the extent of ASD 

knowledge among nurses working in an ED and found that more than half of ED nurses 

surveyed reported having accurate knowledge, correctly identified causes of visit and 

comorbidities, and chose appropriate interventions for ASD cases. However, nurses still 

reported having limited knowledge and resources available to them and felt a need for ASD 

education early on in their training. This perceived need to overcome gaps in ASD related 

care among nurses may also be true for physicians and other healthcare providers. Future 

studies should examine the association of quality and consistency of care received by adults 

with ASD in the primary setting with a patient’s subsequent ED use, frequency of ED use, 

hospital admissions, and healthcare costs.

Limitations

Despite many advantages, the NEDS data is limited by use of a discharge level rather than a 

person level data. Therefore, multiple visits by a much sicker population could not be 

distinguished. Similar to Kalb et al. (2012) study, where authors utilized the NEDS for 

examining ED visits among children with ASD, we defined ASD as any of the 15 possible 

diagnoses rather than a primary diagnosis. However, this algorithm has not been validated in 

survey research and may have its own drawbacks. In this study we also assumed that ED 

visits with a primary psychiatric disorder and non-psychiatric disorder was actually 

correlated with a patient’s psychiatric and non-psychiatric needs at the time of the visit. It is 

Vohra et al. Page 11

J Autism Dev Disord. Author manuscript; available in PMC 2017 April 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



quite possible that the reason(s) for an ED visit might have been completely different than 

the principal diagnosis on the record, which could have been used purely for billing 

purposes.

The data allowed only for capturing the total ED charges for the services used/billed. We 

could not manipulate the data to deliver cost/expenditure, which is a better and a more 

meaningful concept. However, the requirement of the study was to identify the excess 

healthcare utilization and total charges for the ASD group as compared to the no ASD group 

and using charges sufficed the need of the current study goals. We also could not account for 

the charges that were not included in the ED and inpatient charges (such as professional 

fees), expenditures paid by the payer, and/or out of pocket expenditures for the patients, 

which would provide the cost sharing burden among patients with or without ASD. The data 

also was limited by the absence of patient reported health behaviors (such as smoking, 

tobacco use, and drug abuse), physician review charts, and other additional information that 

could help validate the reasons for ED visits. Finally, racial/ethnic differences could not be 

accounted for in the study due to the lack of information on race in the available data.

Conclusion

Rates of ED visits among adults with ASD are on the rise. Adults with ASD use ED for 

different reasons which are not restricted to psychiatric needs, but also extend to non-

psychiatric needs and injuries. ED visits among adults with ASD are also associated with 

significantly greater hospitalization rates as compared to adults without ASD. Mean total ED 

charges for adults with ASD are almost twice as high as charges for adults without ASD. 

Prevalence, risk factors, and burden of ED utilization among adults with ASD is 

understudied and future studies should examine the impact of such ED utilization on long 

term healthcare costs.

Acknowledgements

The current study is part of a doctoral dissertation project by RV on healthcare services utilization and expenditures 
among adults with ASD. The current study was partially funded by IDeA-CTR award from the National Institute of 
General Medical Sciences, U54GM104942. The content is solely the responsibility of the authors and does not 
necessarily represent the official views of the NIH or policy or position of West Virginia University (WVU) or any 
other affiliated organizations.

Funding: The current study was partially funded by IDeA-CTR award from the National Institute of General 
Medical Sciences, U54GM104942. The content is solely the responsibility of the authors and does not necessarily 
represent the official views of the NIH or policy or position of West Virginia University (WVU) or any other 
affiliated organizations.

References

Ahmedani BK, Hock RM. Health care access and treatment for children with co-morbid autism and 
psychiatric conditions. Social Psychiatry and Psychiatric Epidemiology. 2012; 47(11):1807–1814. 
doi:10.1007/s00127-012-0482-0; 10.1007/s00127-012-0482-0. [PubMed: 22322982] 

Austin PC. An introduction to propensity score methods for reducing the effects of confounding in 
observational studies. Multivariate Behavioral Research. 2011; 46(3):399–424. doi:
10.1080/00273171.2011.568786 [doi]. [PubMed: 21818162] 

Vohra et al. Page 12

J Autism Dev Disord. Author manuscript; available in PMC 2017 April 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Billstedt E, Gillberg IC, Gillberg C. Autism after adolescence: Population-based 13- to 22-year follow-
up study of 120 individuals with autism diagnosed in childhood. Journal of Autism and 
Developmental Disorders. 2005; 35(3):351–360. [PubMed: 16119476] 

Billstedt E, Gillberg IC, Gillberg C. Autism in adults: Symptom patterns and early childhood 
predictors. use of the DISCO in a community sample followed from childhood. Journal of Child 
Psychology and Psychiatry, and Allied Disciplines. 2007; 48(11):1102–1110. doi:JCPP1774 [pii]. 

Bruder MB, Kerins G, Mazzarella C, Sims J, Stein N. Brief report: The medical care of adults with 
autism spectrum disorders: Identifying the needs. Journal of Autism and Developmental Disorders. 
2012; 42(11):2498–2504. doi:10.1007/s10803-012-1496-x [doi]. [PubMed: 22427260] 

Brugha TS, McManus S, Bankart J, Scott F, Purdon S, Smith J, et al. Epidemiology of autism spectrum 
disorders in adults in the community in england. Archives of General Psychiatry. 2011; 68(5):459–
465. doi:10.1001/archgenpsychiatry.2011.38; 10.1001/archgenpsychiatry.2011.38. [PubMed: 
21536975] 

Choudhry, L.; Dougless, M.; Lewis, J.; Olson, CH.; Osterman, R.; Shah, P. The impact of community 
health centers & community-affiliated health plans on emergency department use. National 
Association of Community Health Centers; Association for Community Affiliated Plans; 2007. 

Croen LA, Najjar DV, Ray GT, Lotspeich L, Bernal P. A comparison of health care utilization and 
costs of children with and without autism spectrum disorders in a large group-model health plan. 
Pediatrics. 2006; 118(4):e1203–11. doi:118/4/e1203 [pii]. [PubMed: 17015508] 

Croen LA, Zerbo O, Qian Y, Massolo ML, Rich S, Sidney S, Kripke C. The health status of adults on 
the autism spectrum. Autism: The International Journal of Research and Practice. 2015 doi:
1362361315577517 [pii]. 

Curran GM, Sullivan G, Williams K, Han X, Collins K, Keys J, Kotrla KJ. Emergency department use 
of persons with comorbid psychiatric and substance abuse disorders. Annals of Emergency 
Medicine. 2003; 41(5):659–667. doi:10.1067/mem.2003.154 [doi]. [PubMed: 12712033] 

Doshi A, Boudreaux ED, Wang N, Pelletier AJ, Camargo CA Jr. National study of US emergency 
department visits for attempted suicide and self-inflicted injury, 1997-2001. Annals of Emergency 
Medicine. 2005; 46(4):369–375. doi:S0196-0644(05)00525-1 [pii]. [PubMed: 16183394] 

Esbensen AJ, Greenberg JS, Seltzer MM, Aman MG. A longitudinal investigation of psychotropic and 
non-psychotropic medication use among adolescents and adults with autism spectrum disorders. 
Journal of Autism and Developmental Disorders. 2009; 39(9):1339–1349. doi:10.1007/
s10803-009-0750-3 [doi]. [PubMed: 19434487] 

Finlayson J, Morrison J, Jackson A, Mantry D, Cooper SA. Injuries, falls and accidents among adults 
with intellectual disabilities. Prospective cohort study. Journal of Intellectual Disability Research: 
JIDR. 2010; 54(11):966–980. doi:10.1111/j.1365-2788.2010.01319.x [doi]. [PubMed: 21040056] 

Golnik A, Ireland M, Borowsky IW. Medical homes for children with autism: A physician survey. 
Pediatrics. 2009; 123(3):966–971. doi:10.1542/peds.2008-1321 [doi]. [PubMed: 19255027] 

Healthcare Cost and Utilization Project (HCUP). HCUP nationwide emergency department sample 
(NEDS). Agency for Healthcare Research and Quality; Rockville, MD: 2011. 

Hofvander B, Delorme R, Chaste P, Nyden A, Wentz E, Stahlberg O, et al. Psychiatric and 
psychosocial problems in adults with normal-intelligence autism spectrum disorders. BMC 
Psychiatry. 2009; 9 35-244X-9-35. doi:10.1186/1471-244X-9-35; 10.1186/1471-244X-9-35. 

Hsieh K, Heller T, Miller AB. Risk factors for injuries and falls among adults with developmental 
disabilities. Journal of Intellectual Disability Research: JIDR. 2001; 45:76–82. Pt 1. doi:jir277 
[pii]. [PubMed: 11168779] 

Iannuzzi DA, Cheng ER, Broder-Fingert S, Bauman ML. Brief report: Emergency department 
utilization by individuals with autism. Journal of Autism and Developmental Disorders. 2015; 
45(4):1096–1102. doi:10.1007/s10803-014-2251-2 [doi]. [PubMed: 25261249] 

Kalb LG, Stuart EA, Freedman B, Zablotsky B, Vasa R. Psychiatric-related emergency department 
visits among children with an autism spectrum disorder. Pediatric Emergency Care. 2012; 28(12):
1269–1276. doi:10.1097/PEC.0b013e3182767d96 [doi]. [PubMed: 23187983] 

Kato K, Mikami K, Akama F, Yamada K, Maehara M, Kimoto K, et al. Clinical features of suicide 
attempts in adults with autism spectrum disorders. General Hospital Psychiatry. 2013; 35(1):50–
53. doi:10.1016/j.genhosppsych.2012.09.006 [doi]. [PubMed: 23141028] 

Vohra et al. Page 13

J Autism Dev Disord. Author manuscript; available in PMC 2017 April 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Levy SE, Giarelli E, Lee LC, Schieve LA, Kirby RS, Cunniff C, et al. Autism spectrum disorder and 
co-occurring developmental, psychiatric, and medical conditions among children in multiple 
populations of the United States. Journal of Developmental and Behavioral Pediatrics: JDBP. 
2010; 31(4):267–275. doi:10.1097/DBP.0b013e3181d5d03b; 10.1097/DBP.0b013e3181d5d03b. 
[PubMed: 20431403] 

Leyfer OT, Folstein SE, Bacalman S, Davis NO, Dinh E, Morgan J, et al. Comorbid psychiatric 
disorders in children with autism: Interview development and rates of disorders. Journal of Autism 
and Developmental Disorders. 2006; 36(7):849–861. doi:10.1007/s10803-006-0123-0 [doi]. 
[PubMed: 16845581] 

Lokhandwala T, Khanna R, West-Strum D. Hospitalization burden among individuals with autism. 
Journal of Autism and Developmental Disorders. 2012; 42(1):95–104. doi:10.1007/
s10803-011-1217-x [doi]. [PubMed: 21404084] 

Lugnegard T, Hallerback MU, Gillberg C. Psychiatric comorbidity in young adults with a clinical 
diagnosis of asperger syndrome. Research in Developmental Disabilities. 2011; 32(5):1910–1917. 
doi:10.1016/j.ridd.2011.03.025; 10.1016/j.ridd.2011.03.025. [PubMed: 21515028] 

Lunsky Y, Gracey C, Bradley E. Adults with autism spectrum disorders using psychiatric hospitals in 
ontario: Clinical profile and service needs. Research in Autism Spectrum Disorders. 2009; 3(4):
1006–1013.

Magiati I, Tay XW, Howlin P. Cognitive, language, social and behavioral outcomes in adults with 
autism spectrum disorders: A systematic review of longitudinal follow-up studies in adulthood. 
Clinical Psychology Review. 2014; 34(1):73–86. doi:10.1016/j.cpr.2013.11.002 [doi]. [PubMed: 
24424351] 

Maski KP, Jeste SS, Spence SJ. Common neurological co-morbidities in autism spectrum disorders. 
Current Opinion in Pediatrics. 2011; 23(6):609–615. doi:10.1097/MOP.0b013e32834c9282; 
10.1097/MOP.0b013e32834c9282. [PubMed: 21970828] 

Matson JL, Rivet TT. Characteristics of challenging behaviors in adults with autistic disorder, PDD-
NOS, and intellectual disability. Journal of Intellectual & Developmental Disability. 2008; 33(4):
323–329. doi:10.1080/13668250802492600; 10.1080/13668250802492600. [PubMed: 19039692] 

Mauch D, Pfefferle S, Booker C, Pustell M, Levin J. Report on state services to individuals with 
autism spectrum disorders (ASD). Centers for Medicare & Medicaid Services (CMS) ASD 
Services Project: Centers for Medicare & Medicaid Services (CMS). 2011 (No. S-10 CMS-33 No. 
2). 

Miller SM. Nurses caring for adults with autism in an emergency department: A survey of knowledge. 
Doctoral Projects. 2015; (7)

Nicolaidis C, Raymaker D, McDonald K, Dern S, Boisclair WC, Ashkenazy E, Baggs A. Comparison 
of healthcare experiences in autistic and non-autistic adults: A cross-sectional online survey 
facilitated by an academic-community partnership. Journal of General Internal Medicine. 2013; 
28(6):761–769. doi:10.1007/s11606-012-2262-7 [doi]. [PubMed: 23179969] 

Oskoui M, Wolfson C. Treatment comfort of adult neurologists in childhood onset conditions. The 
Canadian Journal of Neurological Sciences.Le Journal Canadien Des Sciences Neurologiques. 
2012; 39(2):202–205. doi:HM223822024126U6 [pii]. [PubMed: 22343154] 

Owens PL, Barrett ML, Gibson TB, Andrews RM, Weinick RM, Mutter RL. Emergency department 
care in the United States: A profile of national data sources. Annals of Emergency Medicine. 2010; 
56(2):150–165. doi:10.1016/j.annemergmed.2009.11.022 [doi]. [PubMed: 20074834] 

Palucka AM, Lunsky Y. Review of inpatient admissions of individuals with autism spectrum disorders 
to a specialized dual diagnosis program. Journal on Developmental Disabilities. 2007; 13(1):205–
209.

Pines JM, Asplin BR, Kaji AH, Lowe RA, Magid DJ, Raven M, et al. Frequent users of emergency 
department services: Gaps in knowledge and a proposed research agenda. Academic Emergency 
Medicine: Official Journal of the Society for Academic Emergency Medicine. 2011; 18(6):e64–9. 
doi:10.1111/j.1553-2712.2011.01086.x [doi]. [PubMed: 21676051] 

Richmond TS, Hollander JE, Ackerson TH, Robinson K, Gracias V, Shults J, Amsterdam J. Psychiatric 
disorders in patients presenting to the emergency department for minor injury. Nursing Research. 
2007; 56(4):275–282. doi:10.1097/01.NNR.0000280616.13566.84 [doi]. [PubMed: 17625467] 

Vohra et al. Page 14

J Autism Dev Disord. Author manuscript; available in PMC 2017 April 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Ruble LA, Heflinger CA, Renfrew JW, Saunders RC. Access and service use by children with autism 
spectrum disorders in medicaid managed care. Journal of Autism and Developmental Disorders. 
2005; 35(1):3–13. [PubMed: 15796117] 

Santosh PJ, Mijovic A. Does pervasive developmental disorder protect children and adolescents 
against drug and alcohol use? European Child & Adolescent Psychiatry. 2006; 15(4):183–188. doi:
10.1007/s00787-005-0517-0 [doi]. [PubMed: 16604379] 

Semansky RM, Xie M, Mandell DS. Medicaid's increasing role in treating youths with autism 
spectrum disorders. Psychiatric Services (Washington, D.C.). 2011; 62(6):588. doi:10.1176/
appi.ps.62.6.588; 10.1176/appi.ps.62.6.588. 

Sills MR, Bland SD. Summary statistics for pediatric psychiatric visits to US emergency departments, 
1993-1999. Pediatrics. 2002; 110(4):e40. [PubMed: 12359813] 

Simonoff E, Pickles A, Charman T, Chandler S, Loucas T, Baird G. Psychiatric disorders in children 
with autism spectrum disorders: Prevalence, comorbidity, and associated factors in a population-
derived sample. Journal of the American Academy of Child and Adolescent Psychiatry. 2008; 
47(8):921–929. doi:10.1097/CHI.0b013e318179964f [doi]. [PubMed: 18645422] 

Sizoo B, van den Brink W, Gorissen van Eenige M, van der Gaag RJ. Personality characteristics of 
adults with autism spectrum disorders or attention deficit hyperactivity disorder with and without 
substance use disorders. The Journal of Nervous and Mental Disease. 2009; 197(6):450–454. doi:
10.1097/NMD.0b013e3181a61dd0 [doi]. [PubMed: 19525746] 

Smith MW, Stocks C, Santora PB. Hospital readmission rates and emergency department visits for 
mental health and substance abuse conditions. Community Mental Health Journal. 2015; 51(2):
190–197. doi:10.1007/s10597-014-9784-x [doi]. [PubMed: 25563483] 

Soto EC, Frederickson AM, Trivedi H, Le A, Eugene MC, Shekher M, et al. Frequency and correlates 
of inappropriate pediatric psychiatric emergency room visits. The Journal of Clinical Psychiatry. 
2009; 70(8):1164–1177. doi:10.4088/JCP.08m04839 [doi]. [PubMed: 19758526] 

Tang N, Stein J, Hsia RY, Maselli JH, Gonzales R. Trends and characteristics of US emergency 
department visits, 1997-2007. JAMA: The Journal of the American Medical Association. 2010; 
304(6):664–670. doi:10.1001/jama.2010.1112 [doi]. [PubMed: 20699458] 

Wharff EA, Ginnis KB, Ross AM, Blood EA. Predictors of psychiatric boarding in the pediatric 
emergency department: Implications for emergency care. Pediatric Emergency Care. 2011; 27(6):
483–489. doi:10.1097/PEC.0b013e31821d8571 [doi]. [PubMed: 21629148] 

White SW, Oswald D, Ollendick T, Scahill L. Anxiety in children and adolescents with autism 
spectrum disorders. Clinical Psychology Review. 2009; 29(3):216–229. doi:10.1016/j.cpr.
2009.01.003; 10.1016/j.cpr.2009.01.003. [PubMed: 19223098] 

Williams ER, Guthrie E, Mackway-Jones K, James M, Tomenson B, Eastham J, McNally D. 
Psychiatric status, somatisation, and health care utilization of frequent attenders at the emergency 
department: A comparison with routine attenders. Journal of Psychosomatic Research. 2001; 
50(3):161–167. doi:S0022-3999(00)00228-2 [pii]. [PubMed: 11316509] 

Zafeiriou DI, Ververi A, Vargiami E. Childhood autism and associated comorbidities. Brain & 
Development. 2007; 29(5):257–272. doi:S0387-7604(06)00209-9 [pii]. [PubMed: 17084999] 

Zibulewsky J. The emergency medical treatment and active labor act (EMTALA): What it is and what 
it means for physicians. Proceedings (Baylor University. Medical Center). 2001; 14(4):339–346. 
[PubMed: 16369643] 

Vohra et al. Page 15

J Autism Dev Disord. Author manuscript; available in PMC 2017 April 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Vohra et al. Page 16

Table 1

Description of Pooled Study Sample Characteristics by ASD status Adults with and without ASD matched on 

age and gender 2006-2011 Nationwide Emergency Department Sample (n =102,108)

ASD No ASD Sig.

N
Col. Wt.

% N
Col. Wt.

%

Sex

Male 19,286 75.5 57,858 75.7 ns

Female 6,241 24.5 18,723 24.3

Age (in years)

22-40 17,961 70.2 53,883 70.3 ns

41-54 5,575 21.8 16,725 21.9

55-64 1,991 8.0 5,973 7.8

Income Groups (quartiles) ***

Q1 5,364 21.2 24,787 32.4

Q2 6,230 24.5 20,783 27.2

Q3 6,590 25.8 16,848 21.9

Q4 6,612 25.8 12,119 15.8

Missing 731 2.8 2,044 2.7

Primary

Payer ***

Public 20,483 80.4 19,496 25.7

Private 3,764 14.7 25,938 34.3

Self-Charge 807 3.2 23,934 31.1

No Charge/Other 424 1.7 6,763 9.0

Hospital Region ***

North-east 7,453 29.6 15,211 20.5

Mid-west 6,446 27.0 16,366 23.5

South 7,476 27.1 32,132 38.8

West 4,152 16.3 12,872 17.2

Hospital Location

Rural 945 4.0 5,345 7.3 ***

Urban 24,459 95.5 70,503 91.8

Missing 123 0.5 733 1.0

ED Event ***

Treat and release 16,340 64.0 66,751 87.1

Inpatient admission 8,651 33.9 8,136 10.6

Transfer 326 1.3 804 1.1

Died/other 210 0.8 890 1.2

Mortality Events 181 0.7 16,186 0.3 ***

Mean total ED charges mean (SE) $14,289 ($418) $6,196 ($165) ***

The estimates are provided from NEDS representing ED visits with adults aged 22-64 years from the years 2006-2011; ED visits with and without 
ASD were matched on age and gender; Col. Wt. %: Column weighted percentages; SE: Standard errors; ns: not significant at p<0.05 level.
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Sig.:

**0.001 ≤ P < 0.01; * 0.01 ≤ P < 0.05.

***
P < 0.001;
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Table 2

Type of ED Visits in the Pooled Study Sample by ASD Status Adults with and without ASD matched on age 

and gender 2006-2011 Nationwide Emergency Department Sample (n =102,108)

ASD No ASD Sig.

N Col. Wt.% N Col. Wt.%

Psychiatric Visit 3,831 15.1 3,174 4.2 ***

ADD/ADHD 328 1.3 27 0.0 ***

Adjustment Disorders 137 0.5 91 0.1 ***

Anxiety Disorders 376 1.5 675 0.9 ***

AUD 97 0.4 1,099 1.5 ***

Bipolar Disorder 825 3.2 326 0.4 ***

Depression 608 2.5 717 1.0 ***

Intellectual Disabilities 399 1.6 22 0.0 ***

Personality Disorders 113 0.4 11 0.0 ***

Schizophrenia 971 3.8 619 0.8 ***

SUD 74 0.3 686 0.9 ***

Injury Visit
§§ 6,076 23.7 21,117 27.7 ***

Assault
€§§ 146 0.9 901 1.9 ***

Cut 346 1.3 2,270 3.0 ***

Drown 5 0.0 6 0.0 nc

Fall 1,655 6.5 3,751 5.0 ***

Fire 52 0.2 323 0.4 ***

Machinery 1 0.0 177 0.2 nc

Poison 368 1.4 567 0.8 ***

Self-harm§§ 475 1.9 371 0.5 ***

Struck 832 3.3 3,337 4.4 ***

Suffocation 66 0.3 24 0.0 ***

Suicidal Ideation
§§ 650 2.6 683 0.9 ***

Multiple Injuries
§§ 3,754 14.7 12,180 16.3 ***

Non-psychiatric Visit 4,130 16.1 10,444 13.6 ***

Cancer 70 0.3 147 0.2 **

Cardiovascular Disease 369 1.4 1,867 2.5 ***

Diabetes 274 1.1 628 0.8 **

Epilepsy 2,253 8.8 793 1.0 **

Gastrointestinal Disease 188 0.8 765 1.0 **

Respiratory Disease 976 3.8 6,244 8.1 **

The estimates are provided from NEDS representing ED visits with adults aged 22-64 years from the years 2006-2011; ED visits with and without 
ASD were matched on age and gender; nc: Not conclusive. Tests not feasible due to low cell sizes; ADD/ADHD: Attention deficit disorders/
attention deficit hyperactivity disorders; AUD: Alcohol use disorders; SUD: Substance use disorders.
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Col. Wt. %: Column weighted percentages. Represents percentages within ASD and no ASD ED visits that were associated with each individual 
diagnoses. The denominator is the total number of ED visits with an ASD diagnosis (n = 25,527) and without an ASD diagnosis (n =76,581).

Sig.:

* 0.01 ≤ P < 0.05.

§§
Not included as part of an injury visit.

€
Data on assault intent was only available for the years 2009-2011.

***
P < 0.001;

**
0.001 ≤ P < 0.01;
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Table 3

Odds Ratios and Confidence Intervals from Multivariate Logistic Regressions for Psychiatric Visits Adults 

with and without ASD matched on age and gender 2006-2011 Nationwide Emergency Department Sample (n 

=102,108)

OR 95% CI Sig. AOR 95% CI Sig.

Any 4.03 ( 3.74 , 4.34) *** 2.63 ( 2.41 , 2.88) ***

Schizophrenia 4.77 ( 4.17 , 5.46) *** 1.90 ( 1.61 , 2.23) ***

ADD/ADHD 38.64 (25.96 , 57.51) *** 33.82 (22.01 , 51.97) ***

Adjustment Disorders 4.33 ( 3.25 , 5.77) *** 4.04 ( 2.62 , 6.23) ***

Anxiety 1.70 ( 1.46 , 1.99) *** 1.93 ( 1.58 , 2.36) ***

AUD 0.26 ( 0.20 , 0.33) *** 0.22 ( 0.16 , 0.29) ***

Bipolar Disorders 7.84 ( 6.71 , 9.16) *** 3.83 ( 3.15 , 4.66) ***

Depression 2.57 ( 2.24 , 2.96) *** 1.86 ( 1.54 , 2.24) ***

Intellectual Disabilities 54.12 (35.24 , 83.12) *** 41.31 (24.56 , 69.48) ***

Personality Disorders 30.55 (16.02 , 58.24) *** 24.57 (11.22 , 53.80) ***

SUD 0.30 ( 0.24 , 0.40) *** 0.19 ( 0.14 , 0.26) ***

The estimates are provided from NEDS representing ED visits with adults aged 22-64 years from the years 2006-2011; ED visits with and without 
ASD were matched on age and gender; ADD/ADHD: Attention deficit disorders/attention deficit hyperactivity disorders; AUD: Alcohol use 
disorders; SUD: Substance use disorders.

OR: Odds ratios; AOR: Adjusted odds ratios; CI: Confidence Intervals.

Multivariate logistic regressions were adjusted for sex, age, NEDS year, income groups, primary payer, hospital region, hospital location, and ED 
event.

Sig.:

** 0.001 ≤ P < 0.01;

*0.01 ≤ P < 0.05.

***
P < 0.001;
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Table 4

Odds Ratios and Confidence Intervals from Multivariate Logistic Regressions for Non-Psychiatric Visits 

Adults with and without ASD matched on age and gender 2006-2011 Nationwide Emergency Department 

Sample (n =102,108)

OR 95% CI Sig. AOR 95% CI Sig.

Any 1.22 ( 1.16 , 1.29) *** 1.07 ( 1.01 , 1.14) *

Cancer 1.50 ( 1.11 , 2.02) ** 0.65 ( 0.46 , 0.91) *

Cardiovascular Disease 0.58 ( 0.51 , 0.66) *** 0.39 ( 0.33 , 0.45) ***

Diabetes 1.32 ( 1.10 , 1.57) ** 0.75 ( 0.61 , 0.93) **

Epilepsy 9.26 ( 8.36 , 10.27) *** 7.15 ( 6.28 , 8.13) ***

Gastrointestinal Disease 0.76 ( 0.64 , 0.91) ** 0.66 ( 0.54 , 0.82) ***

Respiratory Disease 0.45 ( 0.41 , 0.49) *** 0.53 ( 0.48 , 0.58) ***

The estimates are provided from NEDS representing ED visits with adults aged 22-64 years from the years 2006-2011; ED visits with and without 
ASD were matched on age and gender; OR: Odds ratios; AOR: Adjusted odds ratios; CI: Confidence Intervals.

Multivariate logistic regressions were adjusted for sex, age, NEDS year, income groups, primary payer, hospital region, hospital location, and ED 
event.

Sig.:

***
P < 0.001;

**
0.001 ≤ P < 0.01;

*
0.01 ≤ P < 0.05.
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Table 5

Odds Ratios and Confidence Intervals from Multivariate Logistic Regressions for Injury Visits Adults with and 

without ASD matched on age and gender 2006-2011 Nationwide Emergency Department Sample (n 

=102,108)

OR 95% CI Sig. AOR 95% CI Sig.

Any
§§ 0.81 ( 0.78 , 0.85) *** 1.10 ( 1.04 , 1.16) ***

Assault 0.47 ( 0.38 , 0.57) *** 0.61 ( 0.49 , 0.77) ***

Cut 0.44 ( 0.38 , 0.50) *** 0.75 ( 0.65 , 0.86) ***

Fall 1.33 ( 1.23 , 1.44) *** 1.48 ( 1.34 , 1.62) ***

Poison 1.91 ( 1.66 , 2.20) *** 1.21 ( 1.00 , 1.46) ns

Self-harm 3.90 ( 3.30 , 4.60) *** 2.95 ( 2.33 , 3.75) ***

Struck 0.74 ( 0.67 , 0.82) *** 1.10 ( 0.99 , 1.22) ns

Suicidal Ideation 2.96 ( 2.59 , 3.40) *** 1.88 ( 1.56 , 2.26) ***

Multiple Injuries 0.89 ( 0.84 , 0.95) *** 1.12 ( 1.04 , 1.19) **

The estimates are provided from NEDS representing ED visits with adults aged 22-64 years from the years 2006-2011; ED visits with and without 
ASD were matched on age and gender; OR: Odds ratios; AOR: Adjusted odds ratios; CI: Confidence Intervals.

Multivariate logistic regressions were adjusted for sex, age, NEDS year, income groups, primary payer, hospital region, hospital location, and ED 
event.

Sig.:

* 0.01 ≤ P < 0.05.

ns: not significant

§§
Any injury visit variable does not include assault, self-harm, suicidal ideation, and multiple injuries.

***
P < 0.001;

**
0.001 ≤ P < 0.01;
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Table 6

Type Of Visits And Mean Total ED Charges in the Pooled Study Sample Adults with and without ASD 

matched on age and gender 2006-2011 Nationwide Emergency Department Sample (n =102,108)

ASD No ASD Sig.

Mean SE Mean SE

Psychiatric Visit $12,506 $559 $7,238 $359 ***

  ADD/ADHD $4,963 $1,341 $1,510 $267 *

  Adjustment Disorders
a $10,362 $3,583 $4,119 $562 ns

  Anxiety Disorders $5,651 $1,481 $2,217 $184 *

  AUD $14,486 $3,324 $6,462 $555 *

  Bipolar Disorder $15,576 $876 $10,136 $1,069 ***

  Depression $10,241 $616 $5,582 $366 ***

  Intellectual Disabilities $3,759 $418 $3,061 $787 ns

  Personality Disorders $9,078 $2,350 $3,299 $931 *

  Schizophrenia $20,336 $1,168 $12,183 $1,088 ***

  SUD $11,581 $1,384 $8,523 $789 *

Injury Visit $12,912 $715 $5,842 $345 ***

  Assault
§ $8,174 $1,872 $8,836 $1,218 ns

  Cut $4,953 $944 $2,221 $135 **

  Drown
a $17,044 $1,155 $2,534 $759 **

  Fall $11,230 $934 $5,880 $475 ***

  Fire
a $20,605 $8,333 $2,890 $558 *

  Machinery
b $18,562 $0 $5,248 $528 nc

  Poison $11,790 $1,252 $13,201 $1,451 ns

  Self-harm $13,001 $1,106 $11,560 $1,810 ns

  Struck $3,672 $406 $3,087 $390 ns

  Suffocation
a $53,110 $6,129 $42,061 $17,630 ns

  Suicidal Ideation $12,579 $701 $8,013 $481 ***

Non-psychiatric Visit $13,662 $681 $9,521 $454 ***

  Cancer $75,352 $10,528 $67,434 $7,907 ns

  Cardiovascular Disease $39,432 $3,671 $27,181 $1,893 **

  Diabetes $19,574 $2,194 $16,146 $1,955 ns

  Epilepsy $9,551 $553 $6,238 $435 ***

  Gastrointestinal Disease $16,224 $2,263 $7,032 $568 ***

  Respiratory Disease $5,431 $745 $2,455 $135 ***

The estimates are provided from NEDS representing ED visits with adults aged 22-64 years from the years 2006-2011; ED visits with and without 
ASD were matched on age and gender;

Sig.:
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nc: not conclusive. Tests are not feasible because of low numbers.

ns: not significant

a
Relative standard errors >30%. Estimates may not be precise.

b
Only 1 individual with ASD reported having machinery associated injury.

§
Data on assault intent was only available for the years 2009-2011.

***
P < 0.001;

**
0.001 ≤ P < 0.01;

*
0.01 ≤ P < 0.05.
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