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In data from the Texas Educa-
tional Agency and the Health
Resources and Services Adminis-
tration, we found fewer autism di-
agnoses in school districts with
higher percentages of Hispanic
children. Our results are consistent
with previous reports of autism
rates 2 to 3 times as high among
non-Hispanic Whites as among
Hispanics. Socioeconomic factors
failed to explain lower autism prev-
alence among Hispanic schoolchil-
dren in Texas. These findings raise
questions: Is autism underdiag-
nosed among Hispanics? Are there
protective factors associated with
Hispanic ethnicity? (Am J Public
Health. 2010;100:270-272. doi:10.2105/
AJPH.2008.150565)

Some studies report lower prevalence of
autism among Hispanics than among non-
Hispanic Whites."™® Hispanics are also diag-
nosed at an older age.* Possible explanations
include the fact that Hispanic children are much
less likely than are non-Hispanic Whites to have
health insurance, 3 times as likely to live in
households that fall below the poverty line, twice
as likely to lack a regular source of medical care,
and 1.3 times as likely to experience difficulty
accessing specialty care.’ These data suggest that
autism could be underdiagnosed in Hispanic
children.

We tested the hypothesis that socioeconomic
factors, including the local density of diagnostic
physicians, might explain the reported differ-
ences in autism prevalence between Hispanics
and non-Hispanic Whites. A positive answer to
this question would suggest that underdiagnosis
is prevalent and that access to care is prevent-
ing both diagnosis and treatment in many
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Hispanic children. If socioeconomic factors do
not explain the disparity, the answer may lie in
genetic vulnerability or heightened exposure to
not-yet-identified environmental factors.

METHODS

Administrative data for the 2004 school
year for 1184 Texas school districts (254
counties) from the Texas Education Agency
provided demographic and diagnostic infor-
mation.® We calculated the total number of
students enrolled in a district as all enrolled
students as of October 28, 2004, in grades
kindergarten through 12, who attended at least 1
day of school for that school year. Statewide,
6975 students (0.2%) were enrolled in but never
attended school. We obtained autism counts per
district (autistic disorder only, excluding other
autism spectrum disorders) by special request.

Variables

Independent variables included the per-
centage Hispanics or non-Hispanic Whites in
each school district, total number of students
enrolled in each school district (grades K-12),
and urbanicity in 3 categories: (1) major urban
districts and other central cities, (2) major
suburban districts and other central city sub-
urbs, and (3) nonmetropolitan and rural school
districts.

County-level covariates obtained from the
Area Research File compiled by the Health
Resources and Services Administration, US
Department of Health and Human Services,”
included population density (estimated persons
per square mile by county for 2004); number
of pediatricians, child psychiatrists, and neu-
rologists (the sum of these health professionals
calculated as the ratio per 10 000 individuals);
and median household income in 2004.

Statistical Analysis

School district records of autism, intellectual
disabilities (the Texas Education Agency iden-
tifies this as mental retardation), and learning
disabilities were treated as event counts and
used as outcome variables in separate Poisson
regression models predicted by the percentage
of Hispanics and non-Hispanic Whites in each
school district along with the relevant covari-
ates. We applied an overdispersion correction
to the model because the means and variances

were not equivalent. We fit the Poisson model
with MLwiN multilevel modeling software to
obtain unbiased standard errors, to account for
nested data.® We obtained risk ratios by expo-
nentiating the Poisson model coefficients.

RESULTS

Descriptive statistics are shown in Table 1.
Table 2 shows the Poisson regression coeffi-
cients and relative risk for each outcome vari-
able. Model 1 shows that for each 10% increase
in Hispanic children in school districts, there
was a corresponding 11% decrease in students
diagnosed with autism. Notably, for each 10%
increase in Hispanic schoolchildren, there was
an 8% increase in children with intellectual
disabilities and a 2% increase in students with
learning disabilities. This model contained no
covariates and represented the direct effect.

Model 2, also a direct-effect model, shows
that for each 10% increase in non-Hispanic
White children in school districts, there was an
9% increase in students with autism and an
11% decrease in students with intellectual
disabilities and a 2% decrease in students with
learning disabilities.

In model 3, we entered all study variables
simultaneously to test the hypothesis that the
association between the percentage of Hispanic
schoolchildren and autism found in model 1
was explained by the covariates. However,
increasing percentages of Hispanics in school
districts remained a significant inverse predic-
tor of autism prevalence even after adjustment
for socioeconomic and health care provider
factors. Other significant predictors of autism
prevalence were the number of health care
professionals, urbanicity, and median house-
hold income, and after adjustment for covari-
ates, these factors explained the association
between increased percentage of non-Hispanic
Whites and increased autism rates.

Overall, less urbanicity and lower household
income were most strongly related to in-
creased prevalence of intellectual disabilities.
Learning disabilities showed no association
with ethnicity after adjustment for covariates.

DISCUSSION

After adjustment for socioeconomic and
health care factors, autism prevalence remained
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inversely related to the percentage of Hispanics
TABLE 1—Descriptive Characteristics of Study Variables in Texas Schools, 2004 in school districts. Although the sociodemo-
Variable Mean (SD) Range graphic factors we studied did not explain the
inverse relationship between percentage of
Students’ ethnicity, by school district, % Hispanic students in school districts and the
Hispanic 30.68 (26.69) 0-100 number of autism cases, these factors did
Non-Hispanic White 6153 (26.78) 0-100 explain the higher autism prevalence in dis-
No. of pediatricians, child psychiatrists, and neurologists tricts with higher percentages of non-Hispanic
In county 60.81 (180.20) 0-1096 Whites.
Per 10000 population 097 (1.12) 0-5.2 The unadjusted results presented in model
Urbanicity 1 suggest that diagnostic substitution or mis-
Urban 6.29 ax diagnosis of autism might be occurring.
Suburban 2261 e However, after adjustment for covariates,
Rural 71.10 e percentage Hispanic ethnicity was only min-
County population density per square mile 216.31 (466.42) 0.3-2522 imally inversely associated with intellectual
County median household income, $ 36911 (9312) 19017-75709 disabilities (similar to non-Hispanic Whites)
Outcome conditions and no longer associated with learning dis-
Autism rate per 1000 students 4.03 (3.48) 0.31-21.57 abilities.
Learning disability rate per 1000 students 73.86 (26.20) 18.93-183.81 Our results suggest that higher socioeco-
Intellectual disability rate per 1000 students 7.24 (5.11) 0.00-45.59 nomic status and the density of local diag-
nostic physicians explain differences in au-
tism rates for non-Hispanic Whites but not

for Hispanics. Whether lower autism preva-
lence in Hispanics is attributable to other,
still-unexamined socioeconomic (e.g.,

a healthy immigrant effect or cultural resil-
iency),”™ health care delivery (eg, difficulty
communicating with, or bias among, health care

TABLE 2—Standardized Parameter Estimates and Risk Ratios of Study Variables on
Disability Rates Among Texas Schoolchildren, 2004

Intellectual Learning providers),"*** or biological (e.g, genetic suscep-
Autism, B (S}~ RR  Disability, B (SE) ~ RR  Disability, B (SE)  RR tibilities to the development of autism or to
| environmental exposures that may alter neuro-
Model 1 011 (0.01)*** 0.86  0.08 (0.01)*** 1.08  0.02 (0.00)**  1.02 1416 ) .
b development) factors remains a crucial area
Model 2 0.08 (0.00)*** 1.09 -0.12 (0.01)*** 0.89 -0.02 (0.00)*** 0.98
Model 3° for future research.
odel :
o o Because we conducted an ecological, hy-
Hispanics in school district -0.08 (0.02)*** 0.92 -0.01 (0.00)*** 0.99 01 (0.01) . . .
) pothesis-generating study, our findings
per 10% increase, % K ; R
T should be interpreted with caution. Our data
Non-Hispanic Whites in school 0.02 (0.01) ... -0.02 (0.00)*** 0.98 -0.01 (0.01) L. Rk . L
o ) were also limited in scope. First, it is known
district per 10% increase, % R .
T ) o that autism has been underreported in
No. of pediatricians, child psychiatrists, ~ 0.06 (0.03)* 1.06 ... -0.05(0.02**  0.95

school-based administrative data.'”"® This
may account for some of the lowered prevalence
of autism among Hispanics in this study. How-

and neurologists in county
per 10000 population

Urbanici . .
Y ever, although diagnoses were not standardized
Urban vs rural 0.28 (0.05)*** 1.32 -0.12 (0.03)*** 0.89 -0.05 (0.03)* 0.96 . . . .
in our data, considerable evidence exists that
Suburban vs rural 0.19 (0.04)*** 120 -0.24 (0.03)*** 0.79 -0.10 (0.02)*** 0.90 . . .
Count tion densit 001 001) 001 000 099 diagnoses of autistic disorders are made with
ounty population density, .01 (0. ... 001 (. ) o o
) PoP ) ) good reliability and specificity in the field.'**°
100 persons per square mile . . .
. i In addition, our data contained no informa-
County median household income 0.10 (0.05)* 111 -0.21 (0.04)*** 0.81 -0.05 (0.02)**  0.95

tion on place of birth, occupational history, or
detailed information about ethnicity. Although

Note. RR=risk ratio. Ellipses indicate nonsignificance. Hispanics are a diverse group, the census
®Unadjusted direct effect of percentage Hispanics in school district per 10% increase.

"Unadjusted direct effect of percentage non-Hispanic Whites in school district per 10% increase. . X K
Fully adjusted, all variables included. primarily of Mexican descent. Therefore, our

*P<.05; **P<.01; ***P<.001. results cannot be generalized to the entire

Hispanic culture.

per $10000 increase, $

indicates that those living in south Texas are
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Overall, we found significantly lower
autism rates among school districts with a pre-
dominance of Hispanic children than among
districts with a predominance of non-Hispanic
White children. It is curious that key socio-
economic community indicators explained the
higher diagnosis rates among non-Hispanic
Whites but failed to explain the lower rates in
predominantly Hispanic school districts. Un-
derstanding how cultural and economic factors
operate in the phenomena of lowered autism
rates among Hispanics in south Texas could
inform more useful ascertainment and inter-
vention efforts. B
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LUCHAR: Using Computer
Technology to Battle
Heart Disease Among
Latinos
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and Sheana Bull, PhD

Many promising technology-
based programs designed to pro-
mote healthy behaviors such as
physical activity and healthy eating
have not been adapted for use with
diverse communities, including La-
tino communities. We designed
a community-based health kiosk
program for English- and Spanish-
speaking Latinos. Users receive
personalized feedback on nutrition,
physical activity, and smoking be-
haviors from computerized role
models that guide them in estab-
lishing goals in 1 or more of these
3 areas. We found significant im-
provements in nutrition and
physical activity among 245 Latino
program users; however, no
changes were observed with re-
spect to smoking behaviors. The
program shows promise for
extending the reach of chronic dis-
ease prevention and self-manage-
ment programs. (Am J Public Health.
2010;100:272-275. doi:10.2105/
AJPH.2009.162115)

Cardiovascular disease, although often
preventable through nutrition and physical
activity, remains the leading cause of death
in the United States." Latinos are less likely
than members of other racial/ethnic groups to
receive information on how to prevent cardio-
vascular disease,”~® in part because of their often
limited access to health care services.”

Computer technology is rarely used as a
means for health promotion among Latinos,®
even though it may greatly extend the reach,
fidelity, and sustainability of health promotion
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