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Orthodontic Care in Suburban Cuyahoga County, Ohio:
Who Provides Treatment and Whom Do They Treat?

Mark G. Hans, DDS, MSDa; Nhat Minh Le, DMD, MSDb; Vidya Armogan, DDS, MSDc;
Yumi Abei, DDS, MSDa; Lowell Bernardd; Suchitra Nelson, PhDe

Abstract: It has been reported that orthodontic services are being provided to a larger segment of the
population by an increasing number of providers. The present study surveyed the dental and orthodontic
experiences of 10th grade students attending 16 public and two parochial high schools in suburban Cuy-
ahoga County, Ohio, as well as two schools from the city of Cleveland. Questionnaires were distributed
in the classroom and data obtained for 2808 students. Approximately 50% of the sample were girls with
an average age of 15.5 6 0.8 years. Results of the survey revealed that 84% (2371/2808) had seen a
dentist within the past year, and 37% (1047/2808) of the students had received orthodontic treatment from
171 different providers. Of those treated, 87.2% (913/1047) were treated by a specialist in orthodontics,
10.8% (114/1047) by a general dentist, and 0.7% (7/1047) by a pediatric dentist, with 1.3% missing or
unknown (13/1047). Patients who had seen a dentist within the past year were more likely to have had
orthodontic treatment. Only 7% of the untreated students were told by a dental professional that they
needed braces compared with 71% of the treated group. Therefore, we conclude that orthodontic specialists
provide most of the orthodontic services in the suburbs of Cuyahoga County, and visiting a general dentist
positively influences the utilization of orthodontic services. (Angle Orthod 2004;74:293–297.)
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INTRODUCTION

Most orthodontic specialists derive most of their income
from clinical practice. Therefore, there is considerable in-
terest in the orthodontic community regarding the demo-
graphics of clinical care. Clinicians are interested in know-
ing who is receiving orthodontic care and what factors
might influence the orthodontic treatment decision. Other
areas of interest include the percentage of teenagers receiv-
ing orthodontic treatment, as well as the socioeconomic
concerns that affect the decision to seek care. In addition
to questions pertaining to who is being treated, there is also
some concern over who is providing orthodontic services.
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For example, what is the role of the general dentist in rec-
ommending or providing orthodontic services? Because or-
thodontics is a specialty in the profession of dentistry, den-
tal practice laws usually allow individuals with a dental
degree and a variety of formal and informal training in
orthodontics to provide orthodontic services to the dental
public. In the state of Ohio, any licensed dentist may pro-
vide orthodontic care for his or her patients. However, gen-
eral dentists are not allowed to limit their clinical practice
to a single specialty area.

Because dentistry is most often practiced outside poten-
tial secondary regulatory bodies such as hospitals, it is both
legal and possible for general dentists to provide compre-
hensive orthodontic treatment for their patients. Therefore,
the question arises, what percentage of care is provided by
specialists in orthodontics? The perception in the orthodon-
tic community has been that general dentists treating a high
percentage of the patients who receive orthodontic care.1

This belief has been supported by reports in the orthodontic
literature that indicate that from 20% to 50% of all ortho-
dontic treatment is provided by general dentists with no
advanced university training in orthodontics.2–4 The present
study examines the demographic characteristics of ortho-
dontic practice by going directly to the patient. Specifically,
this study surveyed 10th grade students attending public or
parochial schools in Cuyahoga County, Ohio, on their den-
tal and orthodontic experiences.
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FIGURE 1. Questionaire used in this study.

MATERIALS AND METHODS

Sample selection

A cross-sectional sample of 2808 tenth graders from 18
public and two parochial schools in Cuyahoga County were
enrolled in this study. Subjects were recruited by contacting
their high-school principal. A letter explaining the study
was sent to all high-school principals in the county. All the
16 schools in the city of Cleveland agreed to participate,
along with 20 schools located in the suburbs surrounding
Cleveland. The utilization rate for orthodontic services av-
eraged 7% in the Cleveland city schools compared with
more than 30% in the suburban schools. So, to maximize
the yield of information on orthodontic treatment, only two
of the 16 Cleveland city schools were included in the final
sample. Therefore, the utilization reflects a sample bias to-
ward suburban schools. Of the 20 suburban schools that
originally agreed to participate, two later declined because
they had school levies on the ballot that fall.

Data collection and analysis

Data were collected during English class because this
was a required subject for all students in the 10th grade. A
questionnaire was passed out to all students to assess dental
and orthodontic utilization rates and provide baseline in-
formation on orthodontic provider education level (Figure
1).

In addition to these standard survey questions, all stu-
dents were asked to indicate how they felt about their teeth/
smile by placing a mark on a 100-mm visual analog scale
(VAS)5,6 (Figure 1, question 4). Students who had received
orthodontic treatment were also asked to make a mark on
a similar 100-mm VAS scale to indicate how they felt about
their teeth/smile before having braces (Figure 1, question
13). The descriptive term ‘‘Terrible’’ was used for the left-
hand side of the 100-mm line and assigned a zero score,
whereas the word ‘‘Great’’ anchored the right-hand side and
was assigned a score of 100. Using a millimeter ruler, the
distance from the left-hand side of the 100-mm line to the
student’s mark was measured, and this value was recorded
as a continuous variable. Means and standard deviations
were calculated. A two-tailed t-test was used to test inde-
pendence of sample means for VAS scale scores, and a P
value #.05 was used to assign statistical significance.

To assess the socioeconomic impact on utilization of or-
thodontic services, Hollingshead’s two-factor index of so-
cial position was used.7 This index uses a combination of
the parents’ occupation and education level to estimate fam-
ily income. The students were stratified into five groups,
with class 1 being the highest and class 5 the lowest socio-
economic group. Because this was primarily a descriptive
study, frequency data were tabulated for all categorical var-
iables, whereas means and standard deviations were used
for continuous variables.

RESULTS

Of the 2808 students, 50% were girls with a mean age
of 15.5 6 0.8 years. Most of the students were from upper
and middle class families (Figure 2). Eighty-four percent
(2371/2808) had visited a dentist within the past year. One
thousand forty-seven (37%) had received or were presently
undergoing orthodontic treatment. The percentage of stu-
dents who had an orthodontic experience was associated
with a number of factors. The most important factor was
the dentist’s recommendation. In the total sample of 2808,
42% (n 5 1180) were told by their dentist that they needed
braces. Forty-five percent (n 5 1264) were not told that
they needed braces. The remaining 13% (n 5 365) did not
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FIGURE 2. Total sample of 2808 by social class. (class 1 highest
social group, class 5 lowest).

FIGURE 4. Percentage of students in each social class who had
orthodontic treatment (n 5 1047).

FIGURE 5. Percentage of students by social class who had ortho-
dontic treatment after being told by their dentist that they needed
braces (n 5 1180).

FIGURE 3. Percentage of students orthodontically treated at each school surveyed (n 5 1047).

indicate whether they had or had not been told by their
dentist that they needed braces. Of the 42% who were told
they needed braces by the dentist, 71% apparently followed
the dentist’s advice and were treated. In contrast, only 7%
of the 45% who were not told they needed braces by their
dentist eventually had orthodontic treatment. The decision
to seek treatment was also associated with social status,
with more affluent students being more likely to have treat-
ment (Figures 2 through 4).

The average rating for all students of their teeth/smile
was 69 6 22 mm on the 100-mm VAS scale. Students who
had braces rated their smile slightly higher (73 6 21 mm)
compared with students who did not have braces (67 6 22
mm). This difference was statistically significant (P # .05).

Of the 1047 students who had braces, the education level
of the orthodontic service provider could be accurately de-
termined for 1034. In this subsample, 121 students (12%)
were treated by a nonorthodontist, and 913 (87%) were
treated by a specialist in orthodontics. The percentage of
students treated by nonorthodontists ranged from 10% in
social class 1, 12% in classes 2 and 3, to 15% in social
class 4. Correspondingly, orthodontists treated 85–90% of
the students in each social class. A total of 171 different
orthodontic care providers were listed for these 1034 stu-

dents. Of these, 90 providers were orthodontists, 78 were
general dentists, and three were pediatric dentists.

DISCUSSION

The study provides some interesting results regarding
who is being treated orthodontically and who is providing
that care. However, the selection of the sample is biased
toward suburban schools, so utilization rates reflect that
population rather than all 10th grade students. In contrast
to previous reports in the literature, the methods used in
this study eliminated provider reporting bias by going di-
rectly to the consumers of orthodontic services, namely,
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10th grade high-school students. By going to the source, it
was not necessary to rely on a third party to estimate uti-
lization of orthodontic services.

The results are predictable in some aspects and surprising
in others. We surveyed more suburban schools than inner
city schools, and consequently, we oversampled upper mid-
dle class students. Even with this bias, the data support the
popular contention that braces are a quality of life service
with status symbol appeal. Two main factors affect teen-
agers’ decision to have orthodontic treatment. First, if their
dentist says that they need braces, then 71% of the time
they will follow through and have treatment. This finding
underscores the importance of the general dentist as the
gatekeeper and source of orthodontic patients for the spe-
cialist. In the absence of a dental referral, patients in this
study sought care only 7% of the time. Not surprisingly,
the individuals who sought care came from the highest so-
cioeconomic class. Therefore, it would be financially un-
wise for an orthodontic specialist to alienate his or her gen-
eral dental colleagues and rely solely on patient referrals.

The second factor that influenced utilization of services
was socioeconomic status. Here, the data support the po-
sition that orthodontics is an upscale dental service. Utili-
zation steadily increased from the lowest social class (class
5) to the highest social class (class 1). Almost unbelievably,
the utilization rates in some affluent suburban schools ap-
proached 70%! Because estimates of the percentage of teen-
agers with dental malocclusion in the United States range
from 40% to 59%, the decision by orthodontists to treat
some students at these more affluent schools must be based
on criteria different from those used to estimate the prev-
alence of malocclusion.8–10 Our data suggest that if a stu-
dent’s family can afford braces and if their dentist says he
or she needs them, he or she will be treated. In fact, if the
student wants braces and his or her family can afford them,
he or she might be treated even without a dental referral.

These data refute the common belief that 50% of all or-
thodontic care is provided by nonorthodontists. However,
we did find that close to 50% (81/171) of all providers of
orthodontic services were nonorthodontists. Therefore, the
number of patients treated by each of these nonorthodon-
tists must be small. This finding makes sense if we assume
that each nonorthodontist treats his or her own patients who
need orthodontic services but does not receive referrals
from other dentists. This is a logical assumption because a
dentist would probably not refer patients to another dentist
for a specialty service when a specialist is available.

As specialists, we also know that our best referring den-
tists send between 20 and 30 patients each year to our of-
fices. If one of these referring dentists took a weekend
course in orthodontics and decided to treat their own pa-
tients, they could start with about 25 patients each year.
Surveys of orthodontic practice indicate that the average
orthodontist in the Ohio region treats between 180 and 240
cases per year.11–13 Using these numbers, we can estimate

the total number of patients treated per year. For example,
if 100 general dentists treat 25 patients per year, at the end
of the year, they will have treated 2500 patients. During the
same year, 100 orthodontists treat 180 patients each, for a
yearly total of 18,000 patients. At the end of the year, a
total of 20,500 patients received orthodontic treatment. Of
those 20,500 patients, 88% (18,000/20,500) were treated by
orthodontists, and 12% (2500/20,500) were treated by gen-
eral dentists.

These theoretical numbers are very close to the actual
figures found in the present study and have implications for
quality assurance in orthodontic care. A general dentist pro-
viding substandard orthodontic care could affect the oral
health of 25 patients each year. In stark contrast, an ortho-
dontist providing substandard care could affect 180 patients
each year. Therefore, the best way to ensure that patients
receive high-quality orthodontic services is to promote ex-
cellence within the specialty. Worrying about general den-
tists providing substandard orthodontic care at best wins a
battle for 10% of the orthodontic patients. At worst, it pro-
motes infighting between dental professionals, demeans the
profession, and undermines the trust patients have in their
health care providers.

CONCLUSIONS

In summary, approximately 37% of 10th grade students
enrolled in the 20 suburban Cuyahoga County high schools
participating in this study received orthodontic treatment.
Most of the care was provided by specialists in orthodon-
tics. Two major factors influenced utilization of orthodontic
services. The first was a determination of the need for care
by the family dentist, and the second was the family’s abil-
ity to pay for treatment. The impact of these findings on
clinical orthodontic practice is discussed.
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