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Abstract
Purpose: The purpose of this investigation was to describe and

assess the disparities, if any, in parental perceived cost barriers to
oral health care among developmentally disabled children using a
national data set.

Methods: Data from the 1997 National Health Interview Sur-
vey (NHIS) were analyzed using a SUDAAN statistical package.

Results: After adjusting for age and sex, parental perception of
unmet need was significantly associated with developmentally dis-
abled children 2-17 years in lower socioeconomic groups.

Conclusions: Though most children from lower socioeconomic
groups are eligible for Medicaid coverage, parents of these children
perceive cost barriers to dental care. Children with developmental
disabilities face even more perceived barriers to care based on family
income. (Pediatr Dent 23:321-325, 2001)

Introduction

Access to dental care for children is influenced by socio-
economic status (SES)(1). Recent studies have shown
an association between low utilization of dental services

for children and enrollment in Medicaid(2, 3). As well, studies
have shown that children with disabilities are more likely to
have unmet dental need than any other medical need(4). One
of the objectives of Healthy People 2010 (Objective 21-2) is
to reduce the amount of untreated tooth decay among children
and adolescents, including those with disabilities(5).  Few stud-
ies in the United States have investigated the oral health of
children with developmental disabilities, their utilization of
dental services or access to care(6). Understanding the oral health
of children with disabilities, and barriers to access of care, is of
growing interest because of the significant increase in the popu-
lation of children with special health care needs in the United
States.

Since, 1990, the proportion of children considered disabled
and enrolled in Medicaid in the United States has changed
markedly. One estimate is that there are more than 12 million
special needs children, representing 18 percent of the total U.S.
child population(7). This increase is due primarily to children
receiving Supplemental Security Income (SSI) which has in-
creased its enrollment from about a quarter million children
in 1989 to nearly a million in 2000(8). SSI provides cash ben-
efit to disabled children, and entitles children in most states to
Medicaid coverage(9). This increase in enrollment is due pri-
marily to: 1) changing eligibility requirements that included
mental health disability for children; 2) new regulations that

allowed determination of disability for children with multiple
conditions; and 3) an outreach effort to enroll children. The
result has been a substantial increase in the number of children
that have behavioral related diagnoses, such as attention defi-
cit disorder(10).

A recent report from the U.S. General Accounting Office
(GAO) investigated barriers to care for children with disabili-
ties. The report acknowledged that disabled children with
low-income are eligible for benefits through SSI, and usually
automatically receive Medicaid coverage. The report went on
to describe numerous cost-related barriers to care for children
with disabilities, as well as SSI families limited knowledge of
programs and services available to their children(11). The GAO
study was corroborated by a survey conducted in Oregon that
showed that children receiving SSI were less likely to have re-
ceived a service due to cost than children receiving Medicaid
only. The survey of parents also identified unmet dental care
needs as the most common unmet health service among chil-
dren, and parents of disabled children stated that their children
had more unmet dental care than parents of children receiv-
ing Medicaid only(12).

The purpose of this investigation was to describe and assess
the disparities, if any, in perceived cost barriers to oral health
care among developmentally disabled children using a national
data set. This study compared the time since last contact with
a physician and the time since last contact with a dentist for
children with and without developmental disability. Reported
non-receipt of needed oral health care in children with and
without developmental disabilities because of cost concerns also
are compared.

The types of conditions that fall under the term ‘develop-
mental disability’ are varied and include cognitive as well as
physical disabilities(13). This study focused on the following
developmental disabilities: mental retardation, cerebral palsy,
attention deficit disorder, Down syndrome, autism, and other
developmental delay. These categories are reported in the 1997
NHIS(14).

Methods

Data Source

The source of data for this study was the 1997 National Health
Interview Survey (NHIS). The files from this survey are freely
available for downloading from the website of the National
Center for Health Statistics (NCHS) and contain no personal
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identifiers. The file used in this study was the sample child file,
which contains information on 14,290 children. The variables
were used in combinations for descriptive analysis and for lo-
gistic regression modeling.

In the 1997 NHIS, two questions were asked pertaining to
dental care.

1) During the past 12 months, was there any time when
{person} needed any of the following, but didn’t get it
because you couldn’t afford it: ... Dental care (including
check-ups)?

2) About how long has it been since {person} last saw
or talked to a dentist? Include all types of dentists, such as
orthodontists, oral surgeons, and all other dental special-
ists, and dental hygienists.

A third question was used to compare medical care and
dental care use among these children. This question asked:
About how long has it been since anyone in the family last
saw or talked to a doctor or other health care professional
about {person}’s health? Include doctors seen while {he/
she} was a patient in a hospital.

The information from these questions was used to examine
health disparities in children among those with and without
developmental disabilities. Variables for age, race/ethnicity,
gender, mother’s education, father’s education, birth weight,
and family socio-economic status were tested for confounding
and interaction in these relationships.

Survey Description/Characteristics

The NHIS is a multi-purpose health survey conducted annu-
ally by the National Center for Health Statistics of the Centers
for Disease Control and Prevention. It is a multistage sample
designed to represent the civilian non-institutionalized popu-
lation of the United States. The first NHIS was conducted in
1957 and has been ongoing continuously since that time.

The questionnaire for the NHIS was redesigned and used
for the first time in 1997. For each family in the NHIS, one
sample child was selected randomly for inclusion in the study
if any child under 18 years was present in the household. The
questionnaire for
children collected in-
formation on health
status, health care
services, and behav-
ior.

The 1997 NHIS
design includes a
multistage stratified
random sample of
the entire United
States population.
Although the num-
ber of primary
sampling locations
was 358, for confi-
dentiality purposes
some of the locations
are collapsed on the
public user files. Also,
both the black and
Hispanic populations

were oversampled to allow for more precise estimates of health
status indicators in these populations. Personal household in-
terviews were conducted at 39,832 locations yielding 40,632
families and 103,477 individuals. The Sample Child compo-
nent consisted of 14,290 children under 18 years.

Study Population

The study population for the child component of the 1997
NHIS was all children in the United States from birth through
17 years. Parents of children younger than two were not asked
the dental questions; therefore, this project included only chil-
dren ages 2–17 years for the study population. There were
12,539 children in this age group in the study population,
which represented 63,759,070 children in the U.S. population.

Data Analysis

Descriptive analyses and logistic regression analysis were con-
ducted using the SUDAAN statistical package Release 7.00.
All analyses were performed using a level of .05 for statistical
significance.

Logistic Regression Model

A logistic model was developed to assess this lack of perceived
oral health care in children with and without developmental
disabilities while adjusting for selected socio-demographic vari-
ables. Confounding was defined as a meaningful change of 10%
in the odds ratio during modeling. The only variable which
showed confounding by the established criteria was the age of
the child, which was a negative confounder. Gender of the
child, however, was also included in the final model. Interac-
tion in the model was observed with developmental disability
and socioeconomic status. To eliminate the interaction effect,
separate models were used for different levels of socioeconomic
status.

Results

The frequencies of population-reported developmental disabili-
ties were ascertained from the 1997 NHIS. The prevalence in

Fig 1.
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children 2-17 years for each of these disabilities is: mental re-
tardation 0.6 percent, cerebral palsy 0.4 percent, attention
deficit disorder 5.2 percent, Down syndrome 0.2 percent, au-
tism 0.1 percent, and other developmental delay 3.6 percent.
One or more of these disabilities is present in 7.3 percent of
the children 2-17 years in the population of the United States.

Figure 1 shows that, children with a developmental disability
compared to those without are more likely to have seen a phy-
sician or have had someone in the household talk to a physician
regarding their health within the past six months (80% vs. 71%,
respectively). This relation is not observed with respect to con-
tact with dentists. Children with and without developmental
disabilities are equally likely to have seen or talked to a dentist
within the past six months (53% vs. 51%, respectively). Also,
children with and without developmental disabilities are more
likely to have seen a physician than to have seen a dentist.
Moreover, children with and without developmental disabili-
ties are more likely never to have had contact with a dentist
than to never have had contact with a physician (11% and 15%
vs. 0% and 0.4%, respectively).

Figure 2 depicts the percentage of children who had not
received needed oral health care because of perceived financial
constraints according to category of developmental disability.
Children with Down syndrome have the highest level of non-
receipt of oral health care because of cost considerations (22%),
followed by children with mental retardation (10%), autism
and other developmental delays (10%), and attention deficit
disorder (9%). Children with cerebral palsy, however, follow
a different pattern: in children with and without cerebral palsy,
perceived cost considerations apparently play a similar role in
their non-receipt of oral health care (6% vs. 6%, respectively).

Figure 3 shows the disparity in receiving oral health care
because of cost among children with and without developmen-
tal disabilities. For all categories except the upper middle class

income group (at
least 2 but less than
5 times the poverty
index), developmen-
tally disabled chil-
dren are less likely to
have received needed
oral health care. The
greatest disparity is
seen among children
from families in
the poorest income
group, where chil-
dren with dev-
elopmental disabili-
ties are more than
twice as likely not to
have received needed
oral health care com-
pared to children
without develop-
mental disabilities
(15% versus 7%).
The weighted num-
ber of children
represented in Figure
3 with a disability in

ascending order of poverty ratio is: 58,791; 77,873; 193,899;
42,111; and 26,829. The weighted number of children repre-
sented in figure 3 without a disability in ascending order of
poverty ratio is: 247,220; 569,494; 119,172; 930,425; and
48,888.

The results of the logistic regression analysis for the asso-
ciation of parental perception of unmet need and
developmental disabilities are summarized in Table 1.  Logis-
tic models were developed for different levels of income to
poverty ratios. These levels were chosen based on breaks in the
data produced by graphing parental perception of unmet need
for children with developmental disability versus income to
poverty ratios. The odds ratio for children with family incomes
greater than two times the poverty ratio did not reach statisti-
cal significance. The odds ratios for the subpopulations of
families with less than two times the poverty threshold and less
than 1.25 times the poverty threshold were significant (1.61
and 2.02, respectively). These data suggest that the poorest
families are more than twice as likely to have reported that their
developmentally disabled children did not receive needed oral
health care for reasons of cost compared to normal children of
the poorest families while controlling for age, gender, and in-
come level.

Discussion
There are more than 12 million special needs children in this
country, representing 18 percent of the total U.S. child popu-
lation(7). They have chronic physical, developmental,
behavioral, or emotional conditions, such as autism, attention
deficit disorder, cerebral palsy, mental retardation, and others.
Title V programs of individual states provide medical care for
special children(15), but these programs provide oral health care
in only nine states while 19 others provide limited oral health
care under special circumstances. Though Medicaid and the

Fig 2. Note: ADD=Attention Deficit Disorder, MR=Mental Retardation, Down=Down syndrome, CP=Cerebral Palsy,
AODD=Autism and Other Developmental Delay, and All=All Conditions
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Children’s Health Insurance Program eliminate direct costs for
dental care, they have not eliminated parental perception that
their child has unmet dental need due to cost considerations.

This study focused on one group of special needs children,
those with developmental disabilities. Parents reported that
developmentally disabled children are as likely to have seen a
dentist recently as children without developmental disabilities
(Figure 1). However, parents reported that those disabled chil-
dren from families in lower income categories are significantly
less likely to have received needed oral health care because of
cost-related reasons (Table 1). Furthermore, this lack of receipt

of oral health care is
greater for families
with the lowest in-
comes, such as those
that would be eligible
for SSI benefits. This
disparity in parental
report of unmet den-
tal need is possibly
the result of the indi-
rect costs of dental
treatment for these
children, and corre-
lates with previous
findings that dental
care is the most com-
mon unmet health
need among special
needs children(4).
Since Medicaid cov-
erage would provide
dental care to these
children at no cost,
other barriers to ac-
cess indirectly related
to cost may be due to
inability to get time
off from employ-
ment, lack of child
care services for other
children, or difficulty
accessing public
transportation for the

handicapped, among other possible barriers. Many of these
factors have previously been identified as barriers to accessing
care for disabled children(11). Further study would need to oc-
cur to determine actual indirect cost barriers to dental care other
than the actual cost of care, to alleviate them as a cost burden.

With respect to reimbursement for services provided to the
special needs population, there has been little effort by Medic-
aid officials to provide sufficient reimbursement to providers(16).
Even with improvements to Medicaid reimbursement, some
analyses show that there is only marginal improvement in ac-
cess to services among the general Medicaid population, which
could suggest an even more marginal improvement for the
special needs population(17).

In addition, and perhaps most importantly, the oral health
literacy of the parents/guardians of special needs children likely
needs to be improved through health education efforts(1). Spe-
cial attention must be placed on improving the oral health
literacy specifically for children who are from lower income
families. Whether the caretakers’ perception that they face cost
barriers for dental care is real, cannot be determined in this
study. What is known is that nearly half of U.S. adults have
limited or low functional literacy skills(18). These limited skills
are higher among low economic groups, and is common among
low income families with disabled children(11). It also is known
that adults with limited literacy skills struggle with directions
for medications, do not understand appointment slips,
cannot understand many informed consent documents and do
not have the skills to navigate health care systems to access

Table 1: Association of Lack of Needed
Oral Health Care Because of Cost and De-

velopmental Disability in Children

Odds 95%
Ratio Confidence Limits

Income > 2.00 times the
Poverty Threshold 1.01 0.64–1.58

Income < 2.00 times the
Poverty Threshold  1.61* 1.10–2.34

Income < 1.25 times the
Poverty Threshold  2.02* 1.23–3.34

Controlling for age,gender, and income level.

Data Source: National Center for Health Statistics (1997)

*Significant at the P<.05 level.

Fig 3. Note:  Percent differences for those with and without developmental dis-abilities for all categories of income to poverty
ratio are significant at the p<.001 level.

Income levels:
<0.5 means ratio of income to poverty threshold is less than .5
0.5 <1 means ratio of income to poverty threshold is at least .5 and less than 1
1<2 means ratio of income to poverty threshold is at least 1 and less than 2|
2<5 means ratio of income to poverty threshold is at least 2 and less than 5
>5  means ratio of income to poverty threshold is at least 5
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care(19-22). The task of navigating numerous institutions to ob-
tain health care, especially oral health care, may be especially
challenging for people with limited literacy skills. This situa-
tion may be heightened if oral health is not valued and if an
individual does not know that most oral diseases can be pre-
vented and how to prevent them. Additional research needs to
be conducted to determine the impact of oral health literacy
on the receipt of oral health care.

Conclusions
1. Children with developmental disabilities are as likely to see

a dentist in the past year as children without development
disabilities.

2. Children with developmental disabilities from the lowest SES
level are twice as likely to have parental perceived cost barri-
ers to dental care than children without a developmental dis-
ability in the same SES category.

3.  Children with Down syndrome are more likely than chil-
dren with other disabilities to have parental perceived cost
barriers to dental care than other developmentally disabled
children.
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