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Abstract
Purpose—This study investigated dental care service utilization among adults with spinal cord
injury (SCI) and identified barriers and other factors affecting utilization among this population.

Methods—Respondents (n = 192) with SCI participated in an oral health survey assessing dental
care service utilization and were compared with respondents from the 2004 Behavioral Risk Factors
Surveillance System (BRFSS).

Results—There was no significant difference in the proportion of SCI respondents who visited the
dentist for any reason in the past year compared to the general population (65.5% vs. 68.8%, P =
0.350). However, SCI respondents were less likely to go to the dentist for a dental cleaning in the
past year compared to the general population (54.6% vs. 69.4%, P < 0.001). The three most commonly
reported barriers to accessing dental care were cost (40.1 %), physical barriers (22.9%), and dental
fear (15.1%). Multivariable modeling showed physical barriers and fear of dental visits were the two
significant factors deterring respondents from dental visits in the past year.

Conclusions—Physical barriers preventing access to dental facilities and dental fear are prevalent
and significantly impede the delivery of dental health care to adults with SCI. Dentists should
undertake necessary physical remodeling in their facilities to accommodate wheelchair users and
implement appropriate strategies for the management of dental fear among patients with SCI.
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Spinal cord injuries (SCI) have a profound effect on oral health. For persons with SCI,
xerostomic side effects of medications (i.e., those used to reduce muscle spasms and regulate
neurogenic bladder),1 impaired manual dexterity,2, 3 dependence on others for oral hygiene,
3 and access barriers to dental care may adversely affect their oral health.3, 4 The problems of
access to dental care encountered by persons with SCI are similar to those for non-disabled
individuals (especially those of low socio-economic status without private dental insurance),
but are compounded by physical barriers (e.g., wheelchair-inaccessible dental offices),5, 6
limited transportation,5, 6 lack of dentists specializing in oral health needs of this population,
7 and limited knowledge of oral health issues faced by persons with SCI.4, 8

Stiefel 3 suggested that high cost, dental fear or anxiety, and physical barriers are the three
major obstacles to community-dwelling adults with SCI in obtaining regular dental care
services. Compared to the general population, persons with disability exhibit a higher level of
dental fear.7, 9 Dental fear among persons with SCI may relate to inaccessible dental office
environments,3, 5 and/or experiencing episodes of asphyxiation due to impaired respiratory
musculature while undergoing dental procedures.10, 11

Physical access barriers can range from limited/non-accessible (public) transportation,
wheelchair-inaccessible terrain between residence and dental office, and wheelchair
inaccessibility into and within the dental office building.3, 5, 6, 12-14 Despite passage of the
Americans with Disabilities Act in 1990, widespread access barriers, including physical layout
or environment for patients with disabilities, still exist within US health care settings.15 For
example, in a 2002–2003 survey of residents with disabilities in Los Angeles County,
California, 22% of respondents reported having difficulty accessing health care providers'
offices.16

Regarding past-year visits to the dentist, Johnston et al.17 reported no significant difference
between adults with SCI living in New Jersey and the general adult population (based on the
Behavioral Risk Factors Surveillance System [BRFSS] 2000 data) (76% vs. 69%).
Furthermore, there was no difference in dental visits between adults with paraplegia and adults
with tetraplegia.17 This is in contrast to the findings of Lavela et al. who compared female
veterans with SCI to female veterans in general (based on BRFSS 2003 data) and found that
significantly fewer female veterans with SCI reported an annual dental visit (56% vs. 69%).
18 It should be noted that the particular question regarding dental visits in these two studies
does not differentiate the purpose of the visit—whether the visit is for dental extraction,
restoration, or prevention (i.e., professional dental cleaning). Professional dental cleaning
every 6 months has been recommended to prevent oral disease development, especially among
vulnerable populations like those with SCI,19 because lack of regular professional dental
cleaning may result in increased severity of oral disease, extensive dental treatment, and even
tooth loss.19

To address unanswered questions concerning dental care service utilization among adults with
SCI, we conducted a survey to: 1) describe the frequency of dental visits and professional dental
cleaning in the past year, and 2) identify barriers and other factors affecting dental visits among
this population. Exploration of barriers to dental care for those with SCI may identify areas
where education is needed and resources can be directed to improve access to dental care
services as well as to plan effective public health interventions.

Methods
SCI oral health survey

An oral health survey of various oral health issues encountered by adults with SCI was
conducted between mid-August of 2006 and mid-February 2007. The survey was posted on
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the South Carolina Spinal Cord Injury Association (SCSCIA) website
(http://www.scscia.org/). Adults with SCI interested in completing the survey could access it
through the Internet. Informing individuals with SCI about the survey was mainly through
word-of-mouth with assistance from the SCSCIA and the South Carolina Traumatic Spinal
Cord Injury Registry. Potential respondents could also request a paper copy of the survey (by
phone or mail) if they did not have access to the Internet. The study was approved by the
Institutional Review Board at the Medical University of South Carolina.

The survey collected data on dental visits and professional dental cleaning patterns in the past
year, as well as self-reported level of injury. Tetraplegia was defined as injuries sustained at
the cervical segment (C1–C8), and paraplegia referred to injuries to all other spinal cord
segments (T1–S5). Respondents were also asked about demographic and socio-economic
characteristics, mobility status, self-reported barriers in accessing dental care, perceived need
for dental care, tooth brushing habits, and self-rated condition of teeth.

Demographic and socio-economic characteristics were race (Caucasian vs. other), gender, age,
education (some education beyond high school vs. high school or less), employment status
(paid employment vs. no paid employment), annual household income (<$25,000, $25–50,000,
or >$50,000), dental insurance (private or other public funding such as Medicaid vs. none).
Mobility status was indoor wheelchair user (yes vs. no). Barriers to dental care access included
perception of cost (answer “yes” to cost too much, or dental office does not accept Medicaid),
physical barriers (answer “yes” to unable to get wheelchair into dental office, exam room, or
unable to transfer to dental chair), transportation problem (yes vs. no), and dental fear (answer
“yes” to fear of going to dentist, or don't trust the dentist). Perceived need for dental care
(treatment and cleaning) (yes vs. no) was also included. Brushing habit was defined as
individuals brushing twice a day or more vs. less often. Self-rated condition of teeth was
categorized as very good or good compared to fair, poor, or very poor.

National survey
The Behavioral Risk Factor Surveillance System (BRFSS) is a standardized population-based
survey developed by the Centers for Disease Control (CDC) to collect information on health
practices and risk behaviors among non-institutionalized adults in the United States.20 Data
are collected by state health departments from a random sample of adults via telephone survey
using a standardized questionnaire. The survey questionnaire consists of core components
(asked in all participating states), optional modules (asked at the discretion of the state), and
state added questions (developed by a particular state). These data are processed and edited by
the CDC.

Data from the national 2004 BRFSS were accessed for comparative analysis.20 The data used
for this study were a subset of the BRFSS which includes respondents who were at least 18
years of age upon completing the survey and who completed the optional Oral Health module.
A total of 301,812 respondents were included in the subset. Oral Health module questions 11.1
(How long has it been since you last visited the dentist or a dental clinic for any reason?) and
11.3 (How long has it been since you had your teeth cleaned by a dentist or dental hygienist?)
from the BRFSS were used to compare the responses from the general population and
respondents with SCI in our survey.

SCI Respondents
A total of 207 adult respondents who identified themselves as having SCI and residing in the
United States completed the oral health survey. The majority (82.1%) completed the survey
on-line. Slightly more than half (51%) were from South Carolina; the rest were from 26 other
states. We excluded three respondents who indicated that they had completely recovered from

Yuen et al. Page 3

Spec Care Dentist. Author manuscript; available in PMC 2010 July 16.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

http://www.scscia.org/


their injuries (i.e., American Spinal Injury Association [ASIA] Impairment Scale of grade E)
and an additional 12 respondents who sustained an SCI within a year prior to completing the
survey. A total of 192 eligible respondents were included in the final data analysis for dental
care utilization within the year prior to completing the survey.

Data analysis
The SCI study sample was stratified by gender and by level of injury (paraplegic and
tetraplegic) for preliminary analysis. Chi-square tests were used to determine differences in
demographics, dental visits, and professional dental cleanings within the SCI study sample
between individuals with paraplegia and tetraplegia.

A two-sample t test was used to assess differences in age between the SCI respondents and the
general population as reported for the BRFSS estimates. Chi-square tests were used to assess
differences in other demographic characteristics (gender, race, marital status, employment
status, and education), dental visits, and professional dental cleanings between the SCI
respondents and the general population as reported in the BRFSS estimates.

Having visited the dentist at least once for any reason in the past year was coded as 1. Prior to
developing logistic regression models for predicting dental visits in the past year, bivariate
analyses using Chi-square tests and Fisher's exact tests (when appropriate) for categorical
variables with two levels, Cochran-Armitage trends tests for ordinal categorical variables with
more than two levels, and t tests for continuous variables were performed to determine the
relationship between the explanatory variables and dental visits for any reason within the year
prior to completing the survey. Explanatory variables with a P-value less than 0.25 in bivariate
models were considered to be candidates for multivariable modeling.21 A multivariable logistic
regression analysis modeled the probability of SCI respondents not visiting the dentist for any
reason within the year prior to completing the survey. All P-values reported in the multivariable
models were two-sided, and the type I error rate was set at 0.05. All statistical analyses were
performed using SAS version 9.1.

Results
There were 142 SCI respondents who reported sustaining an injury at the cervical segment
(classified as tetraplegia). There was no significant difference between injury status (paraplegia
vs. tetraplegia) in the proportion of respondents who had visited the dentist for any reason, or
who had had a professional dental cleaning in the year prior to completing the survey (visiting:
65.2% vs. 66.2%, P = 0.97; cleaning: 54.5% vs. 56.3%, P = 0.90). There were also no significant
differences between paraplegics and tetraplegics in the following demographic variables: age,
race, marital status, and employment status (all Pvalues > 0.05). There were no significant
gender differences by injury status in the proportion of respondents who had visited a dentist
for any reason or who had had a professional dental cleaning in the year prior to completing
the survey. Therefore, data from these two groups (paraplegia vs. tetraplegia) were not
separated for analyses.

The mean age (and standard deviation) of the SCI respondents was 43.9 (± 13.1) years (range
19 to 83) with the majority (77.6%) being Caucasians. Respondents were significantly younger
in age than the BRFSS population (P < 0.001). Also, the BRFSS population contained a larger
proportion of Caucasians (84.0%) than the SCI respondents (77.6%). The BRFSS population
also included significantly fewer males (38.8%) than the SCI sample (59.9%). The SCI sample
was significantly less likely than the BRFSS population to be married or employed, but more
likely to be educated beyond high school. General characteristics of respondents of both groups
are shown in Table 1.
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Regarding dental insurance, 40.1% of all SCI respondents (n = 77) reported having none; 38.0%
(n = 73) reported having private dental insurance; and 25.5% (n = 49) had Medicaid or other
public dental insurance. Also, 47.9% (n = 92) indicated a need for dental treatment now; 45.8%
(n = 88) indicated that they need dental cleaning now; 42.2% (n = 81) reported they brushed
their teeth at least 2 times a day; and 62.0% (n = 119) rated the condition of their teeth as good
or better. For household annual income, 41.3% of SCI respondents reported less than $25,000,
while 33.9% reported income above $50,000.

Dental care utilization patterns
There was no significant difference in the proportion of SCI respondents who visited the dentist
for any reason in the past year compared to that in the general population (BRFSS data) (65.5%
vs. 68.8%, P = 0.350). Results of the comparison remained non-significant after controlling
for all significant demographic variables (P = 0.314). SCI respondents were less likely to go
to the dentist for cleaning in the past year compared to the general population (54.6% vs. 69.4%,
P < 0.001). Results of this comparison were not significant after controlling for all significant
demographic variables (p = 0.095). Results were similar when stratified by gender.

Barriers to access dental care
The most common barrier to accessing dental care was high cost, reported by 40.1 % (n = 77)
of respondents, followed by physical barriers (22.9%; n = 44), and dental fear (15.1%; n = 29).
Excluding the 43 respondents who claimed not using a wheelchair indoors, the proportion of
respondents who reported wheelchair inaccessibility to dental office, exam room, or dental
chair increased to 29.5% (44/149). Only 18 (9.4%) reported that lack of transportation
prevented them from receiving dental care.

Factors affecting dental visits in the past year among adults with SCI
Results of the bivariate analyses indicated that visiting the dentist for any reason in the past
year was shown to be significantly related to the following: physical barriers, dental fear, race,
brushing habits, cost, reported need for dental care, and perceived condition of teeth (all Pvalues
<0.05). Adults with SCI who are concerned about physical barriers in accessing the dental
office, indicate fear or distrust of the dentist, are not Caucasian, brush teeth fewer than 2 times
a day, have concern about the cost for dental care services, express a need for dental care, and
perceive their teeth to be in poor condition were less likely to visit the dentist in the past year
(see Table 2). Respondents with dental insurance had a slightly better odds (OR = 1.37) of
going for an annual dental visit (including professional cleaning) than those with no insurance,
but the results were not statistically significant (P = 0.31). Since dental insurance was shown
to be a significant predictor for dental visit in several national population surveys,22-24 we
controlled for the confounding effect of this variable in our multivariable analysis regardless
of its P-value in the univariate analysis.

Only physical barriers, dental fear, race, brushing habits, and dental insurance were included
in the final multivariable model for dental visits for any reason in the past year (see Table 2).
Adults with SCI who reported physical barriers at the dental office, such as wheelchair
inaccessibility or inability to transfer from the wheelchair to the dental chair, were 4.5 times
more likely not to visit the dentist in the past year compared to those who did not report this
as a barrier (adjusted OR = 4.52, 95% CI = 2.06–9.93, P <0.001). Adults with SCI who
expressed fear or distrust of the dentist were 5 times more likely not to visit the dentist in the
past year compared to those who did not express such fear (adjusted OR = 5.09, 95% CI 2.04–
12.70, P <0.001). Those who reported brushing teeth less often than twice a day were twice as
likely not to visit the dentist in the past year compared to those who reported brushing at least
twice a day (adjusted OR = 2.16, 95% CI = 1.07–4.35, P = 0.032). Racial differences were an
important explanatory variable for visiting the dentist in the past year. Minorities (mainly
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African Americans and Latinos) had 2.7 times the odds of not visiting the dentist in the past
year compared to Caucasians (adjusted OR = 2.70, 95% CI = 1.26–5.81, P = 0.011). There was
enhancement of the odds ratios for physical barriers to accessing care and expressing fear as
a barrier to going to the dentist in the multivariable model. However, this enhancement was
not accounted by collinearity (p = 0.433).

Discussion
In the present study, adults with SCI were as likely to have had an annual dental visit in the
past year as the general population. This is consistent with the findings of Johnston et al; 17

however, adults with SCI were significantly less likely to have had an annual professional
dental cleaning than the general population, a distinction which was not made in previous
studies.17, 18 Thus, it seems that dental care utilization among our SCI respondents is mostly
limited to taking care of existing dental problems rather than preventive dental care.

Consistent with the pilot study of Stiefel,3 high cost, physical barriers to access dental care
facilities (examination room and dental chair), and dental fear (fear or distrust of the dentist)
are the three major barriers that limit dental access among persons with SCI. Further, our
multivariable model suggests that physical barriers and dental fear independently deter SCI
respondents from visiting the dentist for any reason in the past year.

Of the three major barriers that limit dental access among persons with SCI, physical barriers
may be most under the control of dental health professionals and the easiest to remedy—
especially with the passage of the Americans with Disabilities Act in 1990. Even so, more than
one and a half decade after the Disabilities Act and the publication of the Stiefel study,3 the
situation persists.

The extent to which dental offices -- especially examination rooms and dental chairs -- in this
country are inaccessible to wheelchair users is unknown. According to the US Department of
Justice, there are several cases of legal actions against health care professionals and
organizations involving inaccessible health care environments or medical equipment.25

Receiving dental treatment (restoration or extraction) for toothache, caries, and periodontitis
is a medical necessity. Based on the comments from some of our SCI respondents, many
indicated that they either have to call the dental office ahead of time to learn whether it is
wheelchair accessible before making an appointment, or they may go to another dental office
when they discover that the office layout (e.g., examination room and/or bathroom) is not
wheelchair accessible.

Results of this survey may be useful to dental care professionals, patients, and health policy
decision makers, providing evidence that physical barriers to access dental facilities is a
prevalent and significant deficiency/impediment in the delivery of dental health care to persons
with SCI and possibly other wheelchair users. If physical barriers in the dental office are
eliminated, the utilization rate for preventive dental care may be increased, resulting in
improved oral health for persons with SCI as well as other wheelchair users.

Limitations
We acknowledge that the sample in this study is a convenient sample which may or may not
represent the SCI population; however, it should be noted that the demographic characteristics
of the SCI participants in the present study are similar to those reported in the Johnston et al.
study,17 and our findings validate the Johnston et al. findings.17 Confirmation of the results
should come with a population-based study using the National Spinal Cord Injury Database.
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Physical barriers to dental care may be reduced by increasing dentists' awareness of the
Americans with Disabilities Accessibility Guidelines for Buildings and Facilities (published
in 1991). Dentists should make appropriate modifications in their offices so that their space is
free from physical barriers and the dental chair is accessible to wheelchairs. Additionally, they
need to let the public know that the office is wheelchair accessible.

Dougall and Fiske 26 in their special issue on access to special care dentistry provide detailed
information on access to the dental chair which include “break-leg” dental chair to allow easy
access and transfer from wheelchair, portable turntable, and hoist. Dentists, other dental health
professionals, and staff should be trained on the use of transfer aids, if available, and basic
skills of how to transfer persons with SCI and other wheelchair users safely. To eliminate the
risk of transferring patients with SCI between wheelchair and dental chair, a wheelchair
reclining platform with integrated head rests (e.g., manufactured by Design Specific) may help
accommodate a conventional wheelchair into an optimal tilted position that is comfortable for
both dental professionals and patients. Most of the modern models of electric wheelchairs are
equipped with a backrest reclining feature that will facilitate dental treatment while the patient
remains in his/her own chair.

There is no reason not to assume that people with SCI will encounter the same dental fears as
the rest of the population; however there may be additional factors unique to SCI. These may
include: access to dental care, difficulty clearing oral cavity secretions, and poor coughing
ability due to the de-innervations or impairments of breathing musculature.10, 11, 26 The present
survey did not fully explore the participants' underlying reasons for their dental fear. Further
study should use a qualitative approach to understand this important issue. Without knowing
the underlying reasons for the participants' dental fear, we can only recommend that dentists
should conduct a thorough patient dental fear assessment to understand their concerns, and
then implement appropriate behavioral techniques, as well as suctioning and pharmacological
support. General clinical guidelines established for managing patients exhibiting mild forms
of dental fear should be implemented.27, 28
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Table 1

Demographic characteristics for BRFSS 2004 population in the dental module and SCI respondents

Characteristics Respondents
with SCI
(N = 192)

General
population
(N = 303,812)

P-value

Mean years since injury 12.8 ± 11.1 N/A

Mean age (years) 43.9 ± 13.1 50.2 + 17.2 <0.001

Gender (% male) 59.9 38.8 <0.001

Caucasians (%) 77.6 84.0 <0.001

Married (%) 45.8 54.5 0.016

Education beyond high school (%) 67.7 58.3 0.008

Employed for wages (%) 32.8 58.1 <0.001
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