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Abstract The present study examines urbanicity-related
differences in help-seeking process among preschool chil-
dren with autism and investigates the factors associated
with utilization of autism-related services within the year
of diagnosis. Using the 1997-2004 National Health Insur-
ance Research Database (NHIRD) in Taiwan, we identified
a total of 3495 autistic children born in 1997-1999 and
13964 matched controls. Results indicate that suburban and
rural autism tended to receive the diagnosis at an older age
and to have a longer diagnosis process as compared with
urban counterparts. Male gender, a younger age of diag-
nosis, and being diagnosed by psychiatric specialty
strongly predict subsequent greater utilization of autism-
specific services (all p < 0.05). Health policy makers and
other service providers should address the needs of children
with early-onset neurodevelopmental disorders in rural
areas, particularly those from disadvantaged families.
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There is considerable evidence that the number of children
diagnosed with autism has been remarkably increasing in
the past decade (Costello et al. 2006; Rutter 2005). In
conjunction with this rising prevalence rate, a growing
concern has been raised regarding unmet needs for services
among autism-affected children and their families. Given
that autism is an early-onset disease which affects many
spheres of child development and functioning (e.g., lan-
guage and social communication), the ideal care program
serving autistic children usually involves comprehensive
services which are offered and managed on a developmental
stage approach (Aman 2005; Howlin 1998). Various ap-
proaches have demonstrated some effectiveness in ame-
liorating core symptoms of autism and in reducing
behavioral or emotional problems, including pharmaco-
therapy, speech and language therapy, and behavioral
intervention (Aman 2005; Howlin 1998; McConnell 2002;
King and Bostic 2006; Volkmar et al. 2006). Since the gains
in the improvement of adaptive behaviors, social skills,
cognition, or other comorbid problems are believed crucial
before autistic children start school, treatment and inter-
vention programs are usually encouraged initiated shortly
after diagnosis and sustained, at least, throughout the school
years (Hollander et al. 2003; Volkmar et al. 2006).
Although effective medical management and interven-
tions are available, a higher proportion of autistic children
and their families do not receive such health services
(Committee on Educational Interventions for Children with
Autism 2001; Howlin 2005; Williams White et al. 2006).
Prior research has linked the characteristics of children and
families, care providers, and health resources and system
with differential help seeking and services utilization
(Lavigne et al. 1998; Leslie et al. 2005; Mandell and No-
vak 2005; Owens et al. 2002; Rubble et al. 2005; Simpson
et al. 2005; Zwaanswijk et al. 2003). While the relative
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contribution of each of these explanatory factors cannot be
discerned, some subpopulations appear to have more bar-
riers accessing or utilizing mental health services. For in-
stance, due to the lack of specialty care providers, rural
families are often required to travel long distances to obtain
specialized mental health services, at considerable personal
and financial costs. Therefore, rural children with mental
health problems or special needs may be at a greater risk to
receive a delayed diagnosis and to experience fragmented
and discontinued care, especially if they were from dis-
advantaged family backgrounds (Boydell et al. 2006;
Costello and Janiszewski 1990; Farmer et al. 2005; Petti
and Leviton 1986; Petrou and Kupek 2007).

On March 1, 1995, Taiwan implemented the National
Health Insurance Program (NHIP) to provide all civilian
residents with mandatory comprehensive medical care cov-
erage (Department of Health [DOH] 2004). A recent estimate
of the NHIP coverage rate for children under 19 years of age
was approximately 98.7% (Chen et al. 2007). Over the past
ten years, there is little doubt that the NHIP has increased
access to health care and utilization of health services for
children and families from disadvantaged socioeconomic
backgrounds (Chen and Liu 2005; Cheng 2003). Although
the availability of health insurance has been suggested as a
significant factor affecting whether or not services are
accessible or utilized, health insurance alone may not be
enough to ensure the access to comprehensive and special-
ized health care services for children in different social
groups, such as urbanicity. To date, little has been known
about non-insurance barriers for autistic children and families
while seeking medical help and accessing health services,
particularly among preschool children. To fill this gap, we
turned to the National Health Insurance Research Database
(NHIRD) in Taiwan. On the basis of population-based study
design, the goals of this study are (i) to examine medical help-
seeking amongst children with autistic problems across strata
defined by urbanicity, and (ii) to investigate the characteris-
tics of children and service providers in relation to autism-
related health service within the year of the diagnosis.

Methods
Sample

The data for the present study are from the 1997 to 2004
NHIRD. For each NHIP beneficiary, a unique encrypted
identification number was used to retrieve sociodemo-
graphic background data in the NHIP registration records, as
well as ambulatory and inpatient services utilization in the
NHI medical claim data files (such as medical diagnosis, the
date of visit, specialty of visit, and payment for treatment).
Through the medical claim data files of those NHIP benefi-
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ciaries who had a Taiwan nationality and were born between
1997 and 1999 (n = 887611), a total of 3570 cases of autism
(code = 299.0X) were identified on the basis of International
Classification of Diseases, Ninth Revision, Clinical Modi-
fication (World Health Organization [WHO] 1992). The
onset of autism was defined as the diagnosis code first ap-
peared in the medical claim records, and the age at diagnosis
was determined by subtracting birthdate from the corre-
sponding visit date. Given the preschool age is a period in
need of health care (Simpson et al. 2005), we excluded 75
ineligible children who had not received any outpatient
service in the year before or after the diagnosis of autism to
ensure subjects’ eligibility for the NHIP and residence in
Taiwan. Next, eligible controls were identified as children
who had not received a diagnosis of autism and had received
atleast one outpatient services yearly from birthyear to 2004.
Each autistic case was individually matched to controls in a
ratio of 1:4 (Rothman 1986), by criteria of (i) birth year and
month, (ii) gender, (iii) Enrollee’ Category (EC, a proxy
measure of socioeconomic status), (iv) urbanicity level, and
(v) geographic area. In sum, the study sample is consisted of
3495 cases, and 13964 controls (24 cases were unable to
obtain 1:4 matched controls).

Measures

According to the NHIP registration information, all study
subjects were classified into four geographic areas (i.e.,
Northern, Central, Southern, and Eastern) and three urba-
nicity regions (i.e., urban, suburban, and rural). “Urbanicity”
was derived from five indices: population density, percent-
ages of residents with college or higher education, percent-
ages of residents over 65-years old, percentage of residents
who were agriculture workers, and the number of physicians
per 100,000 people (Chen et al. 2007; Liu et al. 2006).

Given commonly used measures of socioeconomic sta-
tus (SES) were not available in the NHIP (e.g., family
income), the category for children’s Enrollees (i.e., the
ones who paid the insurance fee, such as the child’s par-
ents, grandparents, or social welfare institutions) was then
adopted as a proxy measure of SES to subgroup children
into four Enrollee’s Categories (EC): “ EC I (e.g., civil
servants, fulltime or regularly paid personnel in govern-
mental agencies and public schools),” “ EC II (employees
of privately owned enterprises or institutions),” “ EC III
(self-employed, other employees or paid personnel, and
members of the Farmers or Fishers Associations),” and “
EC IV (substitute service draftees, members of low-income
families, and veterans).” On average, the payroll-related
amount for the health insurance was highest for “EC 17,
followed by “EC II,” “EC III,” and “EC IV.”

In order to understand medical help-seeking process and
utilization of proper treatment, we restricted the study
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period to one year before and after the date of autism
diagnosis (index date), for both cases and their matched
controls. Indicators of utilization pattern included the
number of outpatient visits (excluding preventive services)
and specialty (i.e., psychiatry, pediatrics, rehabilitation,
and others). In Taiwan’s National Health Insurance Pro-
gram, no more than three diagnostic codes were allowed to
be documented when contracted health care providers re-
quest outpatient services reimbursement from NHIP. In the
present study, children who had any one of three diagnostic
codes ranging from 290 to 319 (excluding 299.0x) in their
medical claim datafiles were considered to have other
diagnoses of mental problems (e.g., cognitive, emotional,
or other behavioral problems). However, for mental health
services, we decided to apply a stricter criterion that re-
quires the first (or primary) diagnostic code should fall
between 290 and 319 (excluding code=299.0x). The same
“first diagnosis code” criterion was also utilized as we
obtained health services specific to autism after diagnosis
(i.e., first diagnostic code=299.0X).

Statistical Analyses

Contingency table analyses were first conducted to under-
stand the distribution of sociodemographic background of
autistic cases, matched controls, and the general popula-
tion. The average of outpatient visits in the year pre- and
post- diagnosis for autistic cases and their matched controls
was first estimated with stratification by urbanicity level
and specialty. Next, the processes of medical help-seeking
prior to autism diagnosis were compared across three
urbanicity strata via Chi-Square and Analysis of Variance
(ANOVA) tests. As to the factors associated with autism-
related services utilization within the year of diagnosis, we
turned to Generalized Linear Models in a gamma distri-
bution with a log link function given that an extremely
skewed distribution of frequency of outpatient visits failed
to satisfy the assumptions for ordinary least square
regressions (Barber and Thompson 2004; Dunn et al.
2003). A comparison between the adjusted and unadjusted
linear regression coefficients provides information about
the extent to which the association between individual and
care-provider factors with autism-related health care utili-
zation might be independent of factors listed in the model.
All data preparation and statistical analyses were carried
out using SAS release 9.13 (SAS Institute Inc., 2005), and
STATA version 8.02 (STATA Corporation 2005).

Results

Table 1 presents selected characteristics for young subjects
in this study. Three birth cohorts born 1997-1999 were

predominately from EC II (47.1%), and over one half were
in suburban region and the Northern area. Generally, an
estimated 82% of identified cases were male, and about one
half of autistic children had their health insurance paid by a
family member in Enrollee’s Category (EC) II. Roughly
40% of autistic cases had health insurance registered in the
urban area, two thirds were from the Northern region, and
only 1% of autistic cases were identified from the Eastern
region of Taiwan. In comparison with the 1997-1999 birth
cohorts enrolled in the National Health Insurance Program,
our study subjects were more likely to be male, to come
from a family with higher SES, and to have health insur-
ance enrolled in urban regions and the Northern part of
Taiwan (all p < 0.001).

Estimated utilization of outpatient services in the year
preceding and following the diagnosis of autism are plotted
in Fig. 1, with the estimates for urban, suburban, and rural
children depicted as squares, circles, and triangles,
respectively. The pre-diagnosis (left) and post-diagnosis
(right) utilization of outpatient services for cases was
connected by solid lines, and that for their matched con-
trols was broken lines. A comparison of autistic cases with
matched controls showed a consistent excess in the average
of outpatient visits. To take the whole outpatient services
as an example, the case-control differences were 5—6 visits
in the year preceding diagnosis and 14—15 visits in the year
after diagnosis. No clear relationship was found between
urbanicity and outpatient services utilization among mat-
ched controls. In contrast, significant urbanicity-related
differences were found in outpatient specialty services
among autistic cases, such as in psychiatric specialty (both
pre-and post-diagnosis) (p < 0.001), rehabilitative spe-
cialty (post-diagnosis only) (p < 0.01), and others (pre-
diagnosis only) (p < 0.01). For example, prior to the
diagnosis, children with autistic problems in urban regions
had more visits in psychiatric specialty as compared with
their non-urban peers who noticeably had more visits in
specialties other than psychiatry, pediatrics, and rehabili-
tation. With statistical adjustment for gender, birthyear,
socioeconomic status, and geographic area by linear
regression analyses, urbanicity-related differences re-
mained strong and significant in the utilization of psychi-
atric specialty services, for both pre- and post-diagnosis
periods (all p < 0.01).

Although no statistical significances were found between
urbanicity with other diagnoses prior to autism, a slightly
lower percentage of autistic children in urban regions had
received other diagnoses of mental problems prior to autism
as compared with their peers in rural regions (66.1% vs.
70.3%) (Table 2). In contrast, the experiences of develop-
mental disorder/mental problems other than autism among
controls seemed more prevalent in urban regions (see the
right panel of Table 2). More than half of autistic children
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Table 1 Selected characteristics for autistic children, matched controls, and general population: the National Health Insurance Research Dataset,

Taiwan
Variables Autism* Controls Population
n % n % n %
Total 3495 (100.0) 13964 (100.0) 887611 (100.0)
Birth cohort
1997 1301 (37.2) 5199 (37.2) 328875 (37.1)
1998 1098 (31.4) 4389 (31.4) 271982 (30.6)
1999 1096 (31.4) 4376 (31.3) 286754 (32.3)
Gender***
Female 641 (18.3) 2559 (18.3) 424553 (47.8)
Male 2854 (81.7) 11405 (81.7) 463056 (52.2)
Enrollee’s Category (EC)Prses
I 555 (15.9) 2220 (15.9) 87176 (9.8)
1I 1743 (49.9) 6962 (49.9) 417819 (47.1)
111 793 (26.7) 3168 (26.7) 251985 (28.4)
v 404 (11.6) 1614 (11.6) 130631 (14.7)
Geographical area™**
Eastern 34 (1.0) 135 (1.0) 21672 2.4)
Southern 742 (21.2) 2966 (21.2) 240825 (27.1)
Central 444 (12.7) 1776 (12.7) 172218 (19.4)
Northern 2249 (64.4) 8983 (64.3) 446903 (50.3)
Unknown 26 0.7) 104 0.7) 5993 (0.7)
Urbanicity***
Urban 1390 (39.8) 5551 (39.8) 250115 (28.2)
Suburban 1621 (46.4) 6478 (46.4) 445672 (50.2)
Rural 421 (12.1) 1684 (12.1) 174638 19.7)
Unknown 63 (1.8) 251 (1.8) 16988 (1.9

* p <0.05, ** p <0.01, *** p < 0.001
 y*-test was performed to compare autistic cases with general population

® Enrollee’s category (EC): a proxy measure for socioeconomic status; the highest SES is EC I
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Fig. 1 Pre- and post-diagnosis utilization of outpatient services
among autistic children and matched controls, stratified by urbanicity
and specialty. * p < 0.05, ** p < 0.01, *** p < 0.001. (@) U: urban; S:
suburban; R: rural. (b) Utilization of outpatient health services for
autistic children was all significantly greater than controls in three
urbanicity strata. (c) Urbanicity-related differences in the average
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frequency of outpatient visit were only found in autistic cases (all
p < 0.001). (d) Urbanicity-related differences in the average fre-
quency of outpatient visit among autistic cases were found after
statistical adjustment for gender, birthyear, SES, and geographic
areas, by multivariate linear regression analyses (all p < 0.01)
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had utilized mental health services prior to the diagnosis,
and the estimate for urban cases receiving such services
from psychiatric specialty is remarkably higher than that of
rural cases (70%, 571/828 vs. 53%, 132/252). In general,
urban children were more likely to receive the autism
diagnosis at a younger age, from a higher hospital level (e.g.,
medical institution), and to have a shorter diagnosis process
(i.e., time gap between the diagnosis of other developmental
disorders/mental problems and autism) as compared with
suburban and rural ones. The urbanicity variation in the age
of autism diagnosis and the length of diagnosis processes
remained significant after statistical adjustment for birth-
year, sex, and SES (data not shown in Table).

To determine possible factors influencing the use of
autism-related outpatient services following the first year

of diagnosis, we used the Generalized Linear Model
analyses to estimate the magnitude of relationship. As
presented in the left column of Table 3, the unadjusted
model shows that gender, geographic area, socioeconomic
status, age at diagnosis, prior diagnosis of mental problems,
hospital level, and specialty were associated with a greater
number of autism-related outpatient visits. With all listed
covariates adjusted simultaneously, the frequency of aut-
ism-specialized health services for autistic boys was 16%
greater than for girls (' =1.16 95% CI: 1.05, 1.41,
p = 0.04). As compared with those who was diagnosed of
autism at the first two years of their lives, children who
received a diagnosis at ages 3—4 years had an estimated
23% reduction in utilization of autism-related services
(€72 = 0.77, 95% CI: 0.68, 0.87, p < 0.001).

Table 3 Factors associated with utilization of autism-related outpatient services, Taiwan

Variables Autism-related health services®

Univariate 8 (95% CI)®

Adjusted B (95% CI)™¢

Gender (ref: female)

Male

Enrollee’s category® (ref: 1)
1I
1
v

Geographic area (ref: Eastern)
Southern
Central
Northern

Age at autism diagnosis (ref: < 3 year)
3-4 years
5 years or above

Other diagnoses prior to autism (ref: no)
Yes

Hospital level to diagnose autsim (ref: med. center)
Metropolitan hospitals
Local community hospitals
Physician clinics

Specialty to diagnose autism (ref: psychiatry)
Others

Urbanicity level (ref: urban regions)
Suburban regions
Rural regions

0.22 (0.07, 0.36)""

-0.20 (-0.36, -0.04)"
-0.23 (-0.41, -0.04)"
-0.06 (-0.28, 0.16)

0.50 (-0.07, 1.07)
0.93 (0.34, 1.51)"
0.58 (0.01, 1.14)"

-0.23 (-0.36, -0.10)™"
-0.67 (-0.83, —0.51)""

0.11 (-0.01, 0.23)

-0.20 (-0.32, -0.08)""

0.25 (0.07, 0.43)™
-0.11 (-0.38, 0.15)

-0.15 (-0.26, —0.04)"

-0.01 (-0.13, 0.11)
-0.01 (-0.20, 0.17)

0.15 (0.01, 0.30)"

~0.14 (=030, 0.02)
~0.17 (=035, 0.01)
~0.04 (=0.26, 0.18)

0.38 (-0.19, 0.95)
0.85 (0.27, 1.43)™
0.47 (=0.09, 1.04)

-0.26 (=0.39, -0.13)"""
-0.80 (-0.96, —0.64)"""

0.19 (0.07, 0.32)™"
-0.16 (=0.28, -0.03)"
0.29 (0.10, 0.49)"

0.15 (=0.13, 0.43)

-0.21(-0.33, —0.09)"*"

* p <0.05; ** p < 0.01; ¥** p < 0.001

a

b

Autism was the first (primary) diagnostic code in the NHIP ambulatory datafiles

c

9" All the listed variables were adjusted simultaneously

The coefficients Bs were obtained via generalized linear models in a gamma distribution and log link function
The variables listed in the final model were determined by a p-value of 0.1 or less for univariate association

¢ Enrollee’s category (EC): a proxy measure for socioeconomic status; the highest SES is EC I
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Discussion

Building upon the 1997-2004 National Health Insurance
Research Database in Taiwan, the results of our study
suggest that urbanicity disparity may exist in medical help-
seeking process for autistic children and their families, as
manifested by the observation that suburban and rural
autism tended to receive diagnosis at an older age and to
have a longer diagnosis process as compared with urban
ones. Within the year of diagnosis, factors associated with
greater utilization of autism-related ambulatory services
include male gender, a younger age at first diagnosis, prior
diagnoses of developmental disorders/mental problems,
and being diagnosed by psychiatric specialty.

Some potential limitations of this study should be noted
before further discussion. First, since the NHIRD exclu-
sively relied on National Health Insurance Program
(NHIP), we were not able to identify the cases (i) who seek
help from physicians who were not contracted by the
NHIP, or (ii) who obtained services via out-of-pocket costs.
Second, although the NHIRD is the most comprehensive
database of health services utilization at the national level
in Taiwan, we were limited to variables included in those
records. For instance, when urbanicity level was defined on
the basis of individual records of health insurance enroll-
ment, possible urbanicity discrepancies may exist. In the
case when a child who was a dependent of the insured
employed in the Northern urban region but was raised by
someone living in the Southern or Eastern rural regions
(e.g., grandparents) in Taiwan, we would not be able to
differentiate this misclassification from our records. Third,
we do not have the information necessary to determine the
clinical validity for autism diagnosis, which may possibly
vary across hospital level and specialty. On a similar note,
for children with developmental disorders/mental health
problems prior to autism, we cannot tell whether the
diagnoses were transitional (e.g., developmental delay),
actual comorbid conditions (e.g., mental retardation), or
even misdiagnoses. Finally, one should be cautious in
generalizing our results to other countries or societies with
different health insurance markets and health delivery
systems.

These limitations notwithstanding, our study has some
notable strength, mostly due to the robust nature of the
NHIRD which involves a large, prospective, population-
based comparison of heath services utilization from birth
onward. Because almost every child is covered by health
insurance, we are able to examine long-term health ser-
vices utilization while ruling out possible problems from
insurance uncoverage or interrupted insurance. Also, as
compared with prior studies primarily derived from chil-
dren of school age, our study appears to be one of the first
studies to investigate such issues in the preschool period

(i.e., 2-5-years old), which has been long considered as a
crucial period for intervention aiming at early-onset neu-
rodevelopmental disorders. Finally, our study expands on
previous research by examining individual and care pro-
vider-associated factors that may influence the utilization
of health care services within the very first year of
receiving a diagnosis of autism—a critical stage to devise
individual-tailored intervention programs and treatment
plans.

Consistent with the documented shortage of psychiatric
specialty in the suburban and rural regions of Taiwan
(DOH 2005), our analyses have shown that urban-rural
differences in health care utilization by children of autism
in Taiwan were more an issue of lack of specialty and
coordinated services. Prior evidence showed that, usually
as a result of poor integration of services, lack of medical
professionals, limited access to mental health, and disad-
vantaged backgrounds (Boydell et al. 2006; Farmer et al.
2005; Petti and Leviton 1986; Thomas and Holzer 2006),
rural children with special needs were faced with marked
difficulties in obtaining comprehensive and coordinated
services. Given that medical service providers, particularly
with specialty, are more concentrated in urban regions and
the Northern areas of Taiwan, it is possible that families
with an autistic child in rural regions experienced an array
of barriers in seeking professional help, including limited
access to quality psychiatric cares and waiting long periods
for needed services in tertiary cares (Owens et al. 2002).
These barriers may also be reflected in the observation that
rural autistic cases tended to have a more prolonged period
of diagnosis process and to be diagnosed at an older age
(Mandell and Novak 2005; Mandell et al. 2005).

The characteristics of individuals and care-providers
seem to play a significant role in determining utilization of
autism-specific health care (Leslie et al. 2005; Mandell
et al. 2002; Owens et al. 2002; Zwaanswijk et al. 2003).
As compared with an estimate of 60% in autistic boys, only
one half of autistic girls have utilized at least once autism-
related health services within the year of diagnosis. This
observed male-related excess in health service utilization
may suggest a possibility of gender differentials in symp-
tom recognition by primary care givers, clinical manifes-
tation (e.g., co-occurring behavioral problems), and socio-
cultural factors (Mandell et al. 2002; Mandell et al. 2005;
Daley 2004). As to the inverse relationship between age at
diagnosis and the utilization of medical care specialized to
autism, this finding may be, in part, explained by (i) dif-
ferential clinical severity: children with mild autistic
symptoms are more likely to be recognized and diagnosed
later and therefore to need fewer medical treatments; and
(ii) use of services outside the medical system: it is possible
that a child diagnosed at an older age may seek help from
professionals affiliated with the educational and social
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welfare systems, which were impossibly to be assessed in
this study.

Among autistic children in Taiwan, socioeconomic sta-
tus was found in no significant relationship with autism-
related health utilization within the year of diagnosis. In
addition to the imperfect validity of Enrollee’s Category,
this observation was possibly a de facto result of socio-
economic forces given that families with higher SES may
directly seek treatment or health service via out-of-pockets
costs in order to skip the long waiting list for autism ser-
vices provided by the NHIP contracted medical profes-
sionals. We did not observe differences in health utilization
within 1 year of diagnosis according to urbanicity, which
may seem surprising. The lack of differences may be ex-
plained by the mixed results of differential access to spe-
cialty services and specialty-related heterogeneity in
claiming reimbursement. Another intriguing finding was
the less frequent utilization of autism-related health ser-
vices among autistic children who had received diagnosis
from non-psychiatry specialty. This may raise some issues
regarding the referral process (e.g., inefficient or ineffec-
tive) in pediatric or mental healthcare system, or it may
indicate the existence of specialty variations in planning
treatment programs for autism in Taiwan.

This study shed the light on possible challenges faced by
preschool children with autism and their families while
seeking quality medical care and some problems encoun-
tered in obtaining continuous specialized health services.
Future research may consider adopting long-term follow-
up of children with developmental problems and their
families with detailed information regarding the charac-
teristics of individuals (e.g., socioeconomic status, per-
ceived barriers, clinical manifestation of autism), health
resources/systems (e.g., referral process, distribution of
specialty), and care providers (e.g., training and specialty)
(Costello and Janiszewski 1990; Halfon et al. 1995; Rubble
et al. 2005), in order to understand more about non-insur-
ance barriers to mental health care for families with chil-
dren with early-onset neurodevelopmental disorders.
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