
Postsecondary Education and Employment Among
Youth With an Autism Spectrum Disorder

WHAT’S KNOWN ON THIS SUBJECT: Previous research has
identified low rates of employment and postsecondary education
for youth with autism, but generalizability has been limited by
small samples.

WHAT THIS STUDY ADDS: Using national data, the authors of this
study found that youth with autism are at high risk for no
postsecondary education or employment, especially in the first
2 years after high school. Findings highlight the need for
improved transition planning.

abstract
OBJECTIVES: We examined the prevalence and correlates of postsec-
ondary education and employment among youth with an autism spec-
trum disorder (ASD).

METHODS: Data were from a nationally representative survey of
parents, guardians, and young adults with an ASD. Participation in
postsecondary employment, college, or vocational education and lack
of participation in any of these activities were examined. Rates were
compared with those of youth in 3 other eligibility categories: speech/
language impairment, learning disability, and mental retardation.
Logistic regression was used to examine correlates of each outcome.

RESULTS: For youth with an ASD, 34.7% had attended college and 55.1%
had held paid employment during the first 6 years after high school.
More than 50% of youth who had left high school in the past 2 years had
no participation in employment or education. Youth with an ASD had
the lowest rates of participation in employment and the highest rates
of no participation compared with youth in other disability categories.
Higher income and higher functional ability were associated with
higher adjusted odds of participation in postsecondary employment
and education.

CONCLUSIONS: Youth with an ASD have poor postsecondary employment
and education outcomes, especially in the first 2 years after high school.
Those from lower-income families and those with greater functional
impairments are at heightened risk for poor outcomes. Further research
is needed to understand how transition planning before high school
exit can facilitate a better connection to productive postsecondary
activities. Pediatrics 2012;129:1042–1049
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“What will my child’s life be like as an
adult? Will college or employment
be possible?” Pediatricians often are
asked questions like these by parents
of a child diagnosed with a lifelong
condition. These questions can be es-
pecially difficult to answer for a child
diagnosed with an autism spectrum
disorder (ASD). Approximately 50 000
adolescents with an ASD will turn 18
years old this year in the United States1;
however, there is little population-
based evidence about the distribution
of postsecondary educational and vo-
cational outcomes among young adults
with an ASD.

Two normative social role transitions
for youth exiting high school are en-
rolling in postsecondary education and
finding employment. Rates of post-
secondary educational participation
for youth with an ASD are substantially
lower than the general population, with
previous studies indicating 40% or
fewer ever attend college and very few
receive a degree.2–7 Lower rates of
postsecondary education participation
have been found among individuals
with more severe impairments, comor-
bid conditions, or lack of access to
services.8,9 Rates of employment for
adults with an ASD are also low across
studies, with 25% to 50% of adults with
an ASD participating in any type of paid
employment.10 Those who are employed
often are employed below their level of
education and have difficulty maintain-
ing stable employment.10,11 Lower cog-
nitive and language functioning have
been associated with lower rates of
employment.2,12 Some studies have
found that 12% to 24% of youth are not
engaged in any productive activities in
young adulthood.2,9 A total lack of par-
ticipation in the years after high school
has been associated with poorer be-
havioral outcomes, especially among
youth with low incomes.13

The external validity of studies on adult
outcomes for youth with an ASD has

been limited, however, by small sample
sizes, volunteer bias, and samples that
lack racial or socioeconomic diversity.1,14

Our aims were to report population-
based prevalence estimates and cor-
relates of postsecondary education
and employment among young adults
with an ASD. We used data from the
fourth wave of a national cohort study
of young adults who previously had
received special education services. To
contextualize findings, we compared
youth with an ASD with those from 3
other special education eligibility cat-
egories who are likely to share some
degree of impairment in areas com-
monly affected by ASD: those with
a learning disability (LD), mental re-
tardation (MR), or speech/language
impairment (SLI).

Two recent studies examined post-
secondary outcomesbyusing thesame
data set used here; however, 1 study
was based on an earlier wave of data
collection,when fewerparticipantshad
left high school and very few had been
out of high school for .2 years.15 The
other study used the samewave of data
as our study but examined only a single
outcome and appears not to have used
the sample weights in analyses, mean-
ing the estimates are not nationally
representative.16 Our study reports on
a wider range of postsecondary out-
comes than any previous study, includes
participants ranging in age up to 23
years old, and uses appropriate and
preferred methods for weighting and
variance estimation.

Nationally representative estimates of
postsecondary education and em-
ployment outcomes can help clinicians
talk with parents about the range of
potential young adult outcomes for
children with an ASD. Examining cor-
relates of these outcomes can help
identify subsets of youth who are at
particularly high risk for disengage-
ment from education and employment
and inform policies currently being

formulated to serve this expanding
population.

METHODS

We used data from the National Lon-
gitudinal Transition Study 2 (NLTS2), a
10-year prospective study of youth re-
ceiving special education services con-
ducted by SRI International for the US
Department of Education (USDE). The
study evaluated youth from each of 12
federal special education disability cat-
egories as they left high school and aged
into young adulthood.

We used data from wave 4, collected in
2007–2008, which included 680 youth in
the autism category, 500 of whom were
no longer in high school. We also used
NLTS2 data on youth from 3 other spe-
cial education categories to contextu-
alize the ASD findings: SLI (n = 470), LD
(n = 460), and MR (n = 430). We use the
outdated term “mental retardation”
to be consistent with the federal spe-
cial education category definitions and
how the data were collected. Use of
NLTS2 data are governed by a data use
agreement with USDE and was approved
by the Washington University institu-
tional review board. All unweighted
sample counts have been rounded to
the nearest 10, in accordance with the
USDE data use license.

The sampling and weighting design for
NLTS2 yields estimates that generalize
to special education studentswhowere
aged 13 through 16 and in seventh
through 12th grades or in ungraded
programs on December 1, 2000. School
districts were sampled first, then stu-
dents within districts. Detailed in-
formation about the sampling strategy
and questionnaire design have been
published previously.17 Determination
of eligibility for special education ser-
vices under each category was made
by each student’s school district. The
680 youth in the autism category at
wave 4 represented a 74% retention
rate from the original sample of 920 at
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wave 1. Weights include adjustment for
nonresponse at each wave.17

To determine eligibility for each special
education category, schools do not
necessarily use Diagnostic and Sta-
tistical Manual of Mental Disorders,
Fourth Edition diagnostic criteria.18 The
USDE provides a broad definition for
each category. States and districts de-
cide how to operationalize eligibility
criteria. The USDE definition for autism
is consistent with Diagnostic and Sta-
tistical Manual of Mental Disorders,
Fourth Edition criteria but is not as
detailed. Surveillance in the United
States has revealed that nearly all
children reported in the school autism
category also meet case criteria for an
ASD.19,20 The probability that youth in
this category do not have an ASD is very
low; however, not all youth with an ASD
are identified in the autism category.
Some may be served in other disability
categories, may not be in special edu-
cation, or may not attend school.

Data Collection Procedures

Data come from surveys of 500 parents
or guardians and youth who were
capable of participating. Telephone
interviews began with identifying the
adult who was most knowledgeable
about the youth. At the end of the
interview, this adult identifiedwhether
the youth was capable of answering
survey questions. Youth identified
as capable of participation were in-
terviewed by telephone or mailed a
questionnaire.

Measures

Outcome Measures

Respondents were asked questions
about participation in postsecondary
education and paid employment. Esti-
mates reflect prevalence during the
period since leaving high school.
Types of postsecondary education in-
cludedvocational and technical training,
2-yearandcommunity college, or4-year

college or university. Employment was
coded affirmatively if a young adult had
any work for pay since leaving high
school, other than work around the
house. Indicators were created for
any involvement in each of these ac-
tivities and for different combinations
thereof. We also created an indicator
for no participation in any of these
activities.

Correlates

Demographic variables included gen-
der, age, ethnicity, race, and parents’or
guardian’s household income. We in-
cluded measures of whether a youth
stayed in high school until age 21 and
for the number of years elapsed since
exiting high school. Overall health was
assessed by using a 5-point scale from
excellent to poor. How well the youth
could use their arms and legs was
rated on a 4-point scale (normal usage,
some trouble, a lot of trouble, or no use
of $1 appendage). Parents rated how
well youth conversed on a 4-point scale
(youth had no trouble, a little trouble,
a lot of trouble, or could not converse at
all). We created a scale to measure
functional independence by summing 8
4-category (not at all well, not very well,
pretty well, very well) questions that
asked howwell each youth could do the
following: tell time on an analog clock,
read and understand common signs,
count change, look up telephone num-
bers and use a telephone, get to places
outside the home, use public transpor-
tation, buy clothes at a store, and ar-
range travel to go out of town (Cronbach’s
a = 0.93 for the ASD group). The scale
ranged from 8 to 32, and we quartiled
the scale for Table 1 at the following cut
points: 16, 22, and 28.

Data Analysis

Rates of missing data per variable in
the ASD group ranged from 0% to 22%.
Missing data were imputed by using se-
quential regression in IVEware (version

0.1; Survey Methodology Program, Sur-
vey Research Center, Institute for Social
Research, University of Michigan, Ann
Arbor, MI) to create 50 implicates.21,22

Variables in the imputation model in-
cluded all those reported in the study
plus the following auxiliary variables:
youth’s speaking ability, an indicator for
each sampling stratum, whether English
is the primary language, and wave 1
household income. We used Stata 11
(StataCorp, College Station, TX to an-
alyze the imputed data, pooling implicate
estimates by using established proce-
dures.23 All estimates were weighted to
the population level, and variances
were adjusted in accordance with the
complex sampling design.

We estimated univariate percentage
distributions for all correlates for the
ASD group (Table 1). We stratified rates
of outcomes by the correlates (Table 1)
and compared the prevalence of out-
comes across the 4 disability groups
(Table 2). Because tabular tests (eg, x2)
are not available in Stata for imputed
data, we used logistic regression with
dummy variables for groups to test for
significant differences between the ASD
group and each other group. We esti-
mated logistic regression models to
measure the adjusted association be-
tween correlates and outcomes for the
ASD group (Table 3). We then re-ran
these regression models with all
groups and included dummy indica-
tors for the non-ASD groups to test for
group differences while adjusting for
covariates. These findings are dis-
cussed but not presented in a table.
For the bar chart in Fig 1, we ran a lo-
gistic regression of no postsecondary
education or employment on quartiles
of income and the functional skills
scale.

RESULTS

Ages ranged from 19 to 23 (Table 1).
About one-fourth had left high school
during the school year immediately
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preceding data collection (2006–2007).
There was a diverse range of health
and impairment severity. The overall
rate of paid employment since high
school among youth with an ASD was
55.1%. Twenty-eight percent had atten-
ded a 2-year college, 12.1% had atten-
ded a 4-year college, the combined rate
of attendance at either a 2- or 4-year
college was 34.7%, and 9.3% had
attended a vocational or technical
education program. Approximately one-
third (34.9%) had not participated in
any postsecondary employment or
school. Rates of involvement in all em-
ployment and educational activities
were lower for Hispanic individuals,
African-American individuals, and those
with lower income. Participation rates
on all indicators were higher among
youth with an ASD who had been out of
school longer. More than half of youth
who had left high school in the pre-
ceding 2 years were not participating
in any paid work or school, compared
with only 11% among those who had
been out for $4 years.

Compared with youth in the 3 other
disability categories, those with an ASD
had significantly lower rates of em-
ployment and the highest overall rates
of no participation (Table 2). Rates of
any college attendance for youth with
an ASD were significantly lower than
for youth in the SLI category and higher
than those in the MR category. We
stratified the rate of no participation
by the number of years since leaving
high school to see whether it was
common across groups to observe an
initially high rate in the first few years
after high school followed by a decline
as time passed. The pattern of very
low rates of participation in these
early years after high school was
particularly pronounced for youth
with an ASD.

Most employment and education out-
comes were best for youth with an ASD
who had been out of school longest

(Table 3). Odds of participation in col-
lege, paid work, or both were signifi-
cantly lower among youth who had
been out of high school for ,3 years,
compared with youth who had been out
of high school for$4 years. Odds of no
participation were significantly higher
for youth who had left high school in
the preceding 2 years. Higher family
income was associated with higher
odds of participation in paid employ-
ment and college and with lower odds
of no participation. Youth with higher
functional skills had higher odds of
being involved in education and em-
ployment and lower odds of no par-
ticipation. The marginal estimates for
no participation showed a clear gradi-
ent, with the highest rates of no partici-
pation in the lowest-income/lowest-skill
group and the lowest rates of no par-
ticipation in the highest-income/highest-
skill group (Fig 1).

Regression models with dummy indi-
cators for comparison groups tested
whether the significant group dif-
ferences in Table 2 persisted after
adjusting for covariates. Four group
differences were no longer significant
after adjustment: the LD rate of any
vocational education, the SLI rate of
any 2- or 4-year college attendance,
and the LD and MR rates of both edu-
cation and employment.

DISCUSSION

We examined rates of postsecondary
education and employment participa-
tion by using a large national sample.
Youth with an ASD had a lower rate of
employment relative to those in the SLI,
LD, or MR categories. The rate of post-
secondary education among those with
an ASD was lower than for those in the
SLI or LD categories but higher than for
those in the MR category.

Young people with an ASD had the
highest risk of being completely dis-
engaged fromanykindofpostsecondary
education or employment. This riskTA
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remained.50% for the first 2 years af-
ter high school. It appears that youth
with an ASD are uniquely at high risk for
a period of struggling to find ways to
participate in work and school after
leaving high school. These findings point
to potential gaps in transition planning
specifically for youth with autism and
barriers to participation that may be
specific to this population. Future re-
search needs to examine how transition
planning is conducted for youth with an
ASD to ensure that services promote
participation in education and employ-
ment in the first years after high school.

Youth from households with lower
incomes also were significantly more
likely to be disengaged, even after
controlling formeasuresof impairment
severity. This finding highlights the
value of using population-based data
relative to smaller clinical samples that
often lack diversity. It also builds on
previous findings in another examina-
tion of youth with an ASD after high
school that found those with lower
socioeconomic status had poorer be-
havioral outcomes after high school.13

The association between a lack of fi-
nancial resources and poorer post-
secondary outcomes among youth with
an ASD also mirrors previous findings
that found African-American individuals

and those from poorer households to
be at increased risk for disengagement
from therapeutic services after leaving
high school.24

An emerging pattern of findings
across a range of outcome measures
suggests poorer youth with an ASD
have very different life chances after
leaving high school thanmore affluent
peers. Income inequality and poverty
rates have been increasing nation-
wide in recent years.25 In 2009, 20% of
US children lived below the federal
poverty line.25 Given current estimates
of ASD prevalence and the poverty
rate, ∼163 000 children with an ASD
were living below the poverty line in
2009. Future research needs to examine
how financial resources influence de-
velopmental trajectories and what in-
terventions are needed to help poorer
youth overcome barriers to accessing
services and achieving fuller participa-
tion in society.

Impairments in functional skills were
associated consistently with worse
outcomes, which is consistent with pre-
vious research thathas revealedastrong
association between developmental im-
pairments and greater risk for disen-
gagement in adulthood.14,26

This study has some limitations. The
samplingframewasbasedonenrollment

in the special education category of
autism, which is specific but only mod-
erately sensitive relative to the total
population of youth with an ASD. It is
impossible to quantify how well our
findings generalize to all youth with an
ASDandnot just to thosewhoalsowere
enrolled in the autism special educa-
tion category. Data were collected by
using surveys that relied on respondent
informationwithnoclinical assessment.
We did not have norm-referenced mea-
sures of symptoms or disability se-
verity. In addition, our analyses were
cross-sectional and cannot be used to
definitively establish the causal ordering
of statistical associations.

This study also has several strengths.
The size and diversity of the sample
allowed us to examine disparities in
outcomes, a previously neglected di-
rection of inquiry in research on ASDs.
The recency of the data and the national
sampling strategy make these findings
highly relevant for policy and practice.
Lastly, the range of postsecondary mea-
sures reported in our study is larger
than other recent studies that have used
the same data set.

The growing diagnosed prevalence of
ASDs among children means a corre-
spondingly large number of teenagers
will be aging into adulthood in the

TABLE 2 Prevalence of Participation in Postsecondary Education and Employment Compared Among Groups and Stratified by Years Since High School Exit

ASD, % (95% CI) SLI, % (95% CI) LD, % (95% CI) MR, % (95% CI)

Any vocational or technical education 9.3 (6.3–13.4) 11.2 (7.7–15.9) 19.1** (14.5–24.7) 6.1 (3.9–9.5)
Any 2-y college 28.0 (21.5–35.5) 35.3 (30.3–40.6) 33.6 (28.1–39.5) 17.1* (11.8–24.0)
Any 4-y college 12.1 (8.1–17.6) 23.3** (17.9–29.8) 13.1 (9.8–17.4) 4.3* (2.1–8.3)
Any 2- or 4-y college 34.7 (27.9–42.2) 51.0** (45.3–56.8) 39.9 (34.5–45.5) 18.2** (12.8–25.1)
Any paid employment 55.1 (46.5–63.4) 86.0*** (75.3–92.6) 93.8*** (89.2–96.6) 68.9* (62.8–74.5)
Both education/employment 26.8 (20.8–33.9) 45.2*** (38.3–52.4) 37.2* (31.8–43.0) 14.0** (9.5–20.1)
No participation 34.9 (27.2–43.5) 7.4*** (3.7–14.3) 3.0*** (1.2–6.8) 25.6 (20.2–31.8)
Stratified by years since high school
,1 58.5 (44.4–71.4) 19.5 (9.6–35.3) 5.1* (1.1–20.2) 26.2 (15.3–40.5)
1–2 51.9 (34.4–68.9) 12.2 (5.2–25.7) 2.5** (0.7–8.2) 38.3 (25.0–53.6)
2–3 28.9 (17.8–43.3) 4.6 (1.5–13.3) a 19.6 (11.2–32.0)
3–4 14.3 (2.5–45.7) a 4.9 (1.6–13.7) 20.4 (11.5–33.3)
4–7 11.1 (5.1–22.7) 2.8* (0.8–9.0) a 26.1 (15.7–40.0)

Tests are for significance of difference between each comparison group and the ASD group.
* P , .05; **P , .01; ***P , .001.
Source: NLTS2, wave 4. Tests of significance versus the ASD group. No. of multiply-imputed data sets = 50. Weighted to population levels. Variances adjusted for sampling method. CI indicates
confidence interval.
a Point estimate not reported because of low cell count for this category.

ARTICLE

PEDIATRICS Volume 129, Number 6, June 2012 1047
 by guest on October 29, 2020www.aappublications.org/newsDownloaded from 



coming years, which will increase de-
mand for services. The evidence base
informing strategies for helping this
population ispoorlydeveloped,however.1

As the demand increases for research
into ways to help support positive out-
comes among young adults with an ASD,
it will be important for funding agencies
to prioritize the simultaneous study of
ways to reduce and prevent disparities
in postsecondary education and em-
ployment. This study helps establish
a baseline for measuring future prog-
ress toward improving outcomes for
this rapidly growing population.

TABLE 3 Logistic Regression Models of Employment and Education Outcomes Among Youth With an ASD

Covariate Any Vocational/Technical
Education, Odds Ratio

(95% CI)

Any 2- or 4-y
College, Odds Ratio

(95% CI)

Any Paid Employment,
Odds Ratio
(95% CI)

Both Education/
Employment,

Odds Ratio (95% CI)

No Participation,
Odds Ratio
(95% CI)

Gender
Male — — — — —

Female 0.6 (0.2–1.9) 3 (1.0–9.4) 1.2 (0.5–2.8) 3.2 (0.9–11.0) 0.6 (0.2–1.8)
Age 0.9 (0.6–1.3) 0.7 (0.5–1.1) 1.3 (1.0–1.8) 0.9 (0.6–1.3) 1 (0.7–1.5)
Hispanic
No — — — — —

Yes 0.2 (0.0–2.0) 0.5 (0.1–2.0) 0.5 (0.2–1.4) 0.3 (0.1–1.5) 2.7 (0.7–9.8)
Race
White — — — — —

African American 0.6 (0.2–2.0) 0.7 (0.2–2.0) 0.6 (0.2–1.5) 0.6 (0.2–2.2) 2.3 (0.8–6.3)
Other, mixed 2.8 (0.7–11.4) 2.1 (0.5–8.4) 0.8 (0.2–3.0) 1.1 (0.2–4.8) 0.7 (0.2–3.6)

Parent or guardian household income, $10 000 increments 1.1 (1.0–1.4) 1.1 (0.9–1.2) 1.2* (1.0–1.4) 1.2* (1.0–1.3) 0.8** (0.7–0.9)
In high school until age 21
No — a — a —

Yes 0.2 (0.0–1.8) a 0.1** (0.0–0.4) a 17.3** (3.1–96.8)
Years since high school
,1 0.3 (0.1–2.0) 0.2** (0.0–0.5) 0.2** (0.1–0.5) 0.1** (0.0–0.4) 5.7** (1.6–20.3)
1–2 0.7 (0.1–4.3) 0.1*** (0.0–0.4) 0.3 (0.1–1.1) 0.1*** (0.0–0.3) 3.6 (0.8–15.3)
2–3 1 (0.2–4.3) 0.1*** (0.0–0.4) 0.4 (0.1–1.1) 0.1*** (0.0–0.3) 2.3 (0.7–8.3)
3–4 2.1 (0.4–10.1) 0.3* (0.1–0.9) 0.7 (0.2–2.7) 0.2** (0.0–0.6) 0.4 (0.0–2.5)
4–7 — — — — —

Overall health
Excellent — — — — —

Very good 0.5 (0.2–1.6) 0.8 (0.3–2.2) 0.8 (0.3–2.0) 0.8 (0.3–2.2) 1.1 (0.4–3.1)
Good 0.7 (0.2–2.3) 1.2 (0.3–5.1) 0.8 (0.3–2.4) 1.5 (0.3–7.3) 1.4 (0.3–5.4)
Fair/poor 0.1 (0.0–1.8) 1.2 (0.1–9.3) 0.8 (0.2–2.9) 1.6 (0.2–12.4) 1.6 (0.3–8.5)

Trouble using appendages
Normal use — — — — —

Some trouble 2 (0.6–6.9) 0.5 (0.2–1.6) 0.8 (0.3–2.0) 0.4 (0.1–1.2) 1.2 (0.4–4.0)
Lot of trouble/no use at all 0.9 (0.1–7.1) 1.8 (0.3–9.9) 0.9 (0.2–3.5) 2.7 (0.5–14.1) 1.5 (0.3–7.1)

How well youth converses
No trouble — — — — —

Little trouble 1.3 (0.4–4.5) 1.2 (0.4–3.4) 0.8 (0.3–2.0) 1.4 (0.5–4.4) 1.2 (0.4–3.7)
Lot of trouble 4.7* (1.0–21.6) 1.4 (0.4–4.2) 0.7 (0.2–2.2) 1 (0.3–3.8) 1.1 (0.3–5.1)
Not at all 16.3* (1.9142.3) 0.3 (0.0–2.7) 0.5 (0.1–2.4) b 1.7 (0.3–9.0)

Functional skills scale 1.1* (1.0–1.2) 1.1** (1.0–1.3) 1.1** (1.0–1.2) 1.2*** (1.1–1.3) 0.9** (0.8–0.9)

*P , .05; **P , .01; ***P , .001.
Source: NLTS2, wave 4. No. of multiply-imputed data sets = 50. Weighted to population levels. Variances adjusted for sampling method. CI indicates confidence interval.
a This variable was deleted from these models because of 0 counts in the “yes” category.
b This level of this variable was dropped because low cell count prevented model from converging.

FIGURE 1
Marginal estimates of the rate of no participation in education or employment since high school by the
highest and lowest income and functional skills quartiles among youth with an ASD.
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