ORIGINAL ARTICLE &9 ATVU-DU

Referral patterns of pediatric dentists and
general practitioners to orthodontists
based on case complexity

Allison Piazza Batarse,? Jeryl D. English,? Gary N. Frey,” Joseph M. Piazza,” and Sercan Akyalcin®
Houston, Tex, and Boston, Mass

Objective: The objectives of this research were to investigate and compare general and pediatric dentists' sub-
jective judgments of orthodontic case complexity and to determine how their perceptions of case complexity in-
fluence their decisions to refer the patient to an orthodontist. Methods: Twenty pediatric dentists and 21 general
dentists participated in the study. Pretreatment orthodontic records of 20 patients with a variety of malocclusions
and a range of American Board of Orthodontics Discrepancy Index (DI) scores were used. Respondents were
asked about their background and training in orthodontics. They were also asked to identify the subjective
complexity of each case with the use of a 100-point visual analog scale (VAS) and whether they would refer
the patient to an orthodontic specialist. A mixed-model multivariate data analysis was used to evaluate the
subjective case complexity with the use of fixed factors such as DI score, type of panel member, experience,
annual continuing education rate, and gender. Generalized linear mixed models were used to investigate the
referral patterns of the general dentists and pediatric dentists. Level of significance was set at P < 0.05 for all
statistical analyses. Results: General dentists appeared to provide more overall orthodontic treatment than pe-
diatric dentists; many general dentists provide limited orthodontic treatment and clear aligner therapy (P < 0.05).
The perceived complexity score for cases was not significantly different between the 2 groups (P = 0.82). The
association between DI score and perceived complexity was similar in both groups (P = 0.183) and there was a
high correlation between DI and VAS score in the sample (r = 0.71; 95% Cl 0.38-0.87). Pediatric dentists had
higher referral rates for cases with DI scores both below and above 20. Significant differences were noted be-
tween the pediatric and general dentists in the individual case referral decision as evaluated by the DI
(P < 0.037) and VAS (P < 0.042) scores. Conclusions: General dentists provided more orthodontic care
than the pediatric dentists. Both groups identified case complexity similarly, with only minor differences, but pe-
diatric dentists had higher referral rates to orthodontic specialists regardless of the initial case complexity. (Am J
Orthod Dentofacial Orthop 2019;156:61-6)

ssessment of a patient’s orthodontic treatment
need depends on the provider’s expertise and
level of training."” In the United States,
orthodontists attend advanced education programs
for 2-3 years after dental school to gain additional
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training on diagnosis and correction of dental and
skeletal abnormalities. Given the time limitations of
the undergraduate dental curriculum, exposure to
orthodontic diagnosis and treatment may not be
sufficient or standard across the dental schools.’

It is estimated that 65.1% of all orthodontic cases
are treated by orthodontic specialists, 3.7% by pediatric
dentists, and 319 are treated by general practitioners.”
Other studies have shown that general practitioners are
providing 20%-50% of all orthodontic treatment.””’
Some general dentists pursue additional orthodontic
education through continuing education (CE) courses.
However, much controversy exists about the general
practitioner’s ability to offer comprehensive expert
care.” Another study documented that one-third of
pediatric dentists provide orthodontic care, with a
higher emphasis on limited treatment.” However, both
general and pediatric dentists are dissatisfied with the
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orthodontic education they received in undergraduate Science Center at Houston School of Dentistry were
dental education and during pediatric residency.”” ' screened. Pretreatment records, including extraoral and
General dentists graduate from dental school with intraoral photos, panoramic radiographs, traced cepha-
limited training in orthodontic diagnosis, treatment lometric radiographs with values, and digital models
planning, and clinical experiences, with schools were used in the assessment. Patients with craniofacial
providing on average 95 hours of scheduled orthodontic anomalies, severe facial asymmetries, or who had previ-
instruction, or <20% of the total undergraduate ous orthodontic treatment were excluded. A total of 20
education.”'” Most dental schools do not think that cases were included in the study. Case complexity was
their new graduates could formulate an orthodontic evaluated according to the ABO DI. The cases had DI
treatment plan and think that orthodontic scores ranging from 9 to 40; 3 had DI scores <10, 6
undergraduate training should focus more on had DI scores of 10-20, and 11 had DI scores >20. These
diagnosis and recognition of dental malocclusions records were included in a web-based survey with the
than on developing a comprehensive treatment plan so use of eSurvey software (eNuvo Co, Ziirich, Switzerland).
that dentists would be more prepared to make Two of the 20 cases were repeated in the survey to assess
appropriate referrals to a specialist.'* Similar issues exist the repeatability of the panel members.
in pediatric dental residencies, with significant variation Forty-one panel members (56.1% male, 43.9% fe-
in the amount and nature of didactic orthodontics male) evaluated the survey. Panel members were group-
taught to graduate students in pediatric dentistry and ed as general dentists (n = 21; 51.2%) and pediatric
an even greater variation in clinical orthodontic dentists (n = 20; 48.9%). As part of the study, the
training.'” Owing to the perceived lack of adequacy following information was collected from the panel
in dental education regarding orthodontic diagnosis members: practice history, satisfaction with orthodontic
and treatment, there could be a discrepancy between training received during pediatric residency or under-
the ability to determine case complexity among ortho- graduate dental education, annual orthodontic CE
dontists, general dentists, and pediatric dentists. hours, orthodontic records taken, and types of ortho-
It has already been shown that orthodontists and or- dontic services provided in their practices. In addition,
thodontic residents estimate the case complexity more the participants were shown a complete set of pretreat-
accurately than general dentists and dental students.’ ment orthodontic records (Fig) of the 20 patients and
However, to our knowledge, no study has investigated were asked to evaluate the case complexity with the
the differences between general and pediatric dentists use of a computer generated 100-mm visual analog
in complexity assessment of orthodontic cases. Given scale (VAS) ranging from 0 mm (simple) to 100 mm
the fact that many general practitioners and pediatric (difficult). They were then asked whether they would
dentists are providing orthodontic care, the aim of the refer the case in question to an orthodontist or provide
present study was to investigate how well general and the treatment themselves.
pediatric dentists could estimate the complexity of an Results were analyzed with the use of 1BM SPSS Sta-
orthodontic case in association with the American Board tistics for Windows (version 24; 1BM Corp, Armonk, NY).
of Orthodontics (ABO) Discrepancy Index (D) score and Repeatability of the panel participants was evaluated by
if their perception of case complexity influences their means of Cohen kappa with the use of a nominal conver-
decision to refer the patient to an orthodontist for treat- sion of the case-complexity scores. Characteristic differ-
ment. We also evaluated a variety of other factors, such ences between the 2 groups related to the practice of
as practice history, satisfaction rate with orthodontic orthodontics were evaluated by means of Fisher exact
training received during pediatric residency or under- test. Pearson correlation coefficient was used to assess
graduate dental education, annual orthodontic CE the overall correlation of the average complexity score
hours, orthodontic records taken, and types of ortho- and the DI score in each panel group. Perceived
dontic services provided. complexity score change by 1 point in the DI score was
estimated according to a linear regression model. A
mixed-model multivariate data analysis was used to
MATERIAL AND METHODS evaluate the subjective case complexity with the use of
Approval for the study was granted by the Institu- fixed factors such as DI score, type of panel member,
tional Review Board of the University of Texas Health experience, annual CE rate, and gender. The last 3 of
Science Center at Houston (HSC-DB-15-0486). Pretreat- these factors did not create any significant effects and
ment orthodontic records of individuals 11-17 years of were not included in the final model. Finally, generalized
age with various malocclusions who were treated in linear mixed models were used to investigate the referral
the years 2012-2017 at the University of Texas Health patterns of the general dentists and pediatric dentists.

July 2019 e Vol 156 e Issue 1 American Journal of Orthodontics and Dentofacial Orthopedics



Batarse et al

Age: 11 yrs 3 mo.

Chief complaint: “I
want my teeth to be
more straight.”

Upper Crowding: -4 mm
Lower Crowding: -3 mm

Variable Value Norm
SNA 80° 82°
SNB 76° 80°
ANB 4° 22

SN-MP 34° 322
FMA 29° 26°
U1-NA 7 mm 4 mm
U1-SN 107° 103°
L1-NB 4 mm 4 mm
L1-MP 90° 90°

LLto E-plane -1 mm -2 mm

Fig. Sample of the patient records shown to panel members.

The level of significance was set at P < 0.05 for all sta-
tistical analyses.

RESULTS

Sample characteristics and information regarding
the provider groups’ orthodontic involvement is listed
in Table 1. According to our findings, general dentists
are less satisfied with the orthodontic education
received during their dental training than pediatric den-
tists are with the orthodontic education received during
their residency program (P < 0.05). A higher number of
general dentists attend >5 hours of orthodontic CE
courses a year (P < 0.05). General dentists, on average,
provide more orthodontic treatment than pediatric den-
tists, with large numbers of them providing limited or-
thodontic treatment and clear aligner therapy
(P < 0.05). Pediatric dentists, however, provide signifi-
cantly more limited orthodontic treatment than general
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dentists (P < 0.05). Although the number of orthodon-
tic records obtained by the panel groups is similar,
general dentists are taking more bite registrations and
full-mouth series of radiographs (P < 0.05) for diag-
nostic purposes.

Repeated evaluations of the panel participants were
found in the range of good repeatability («x = 0.8;
P < 0.05). D1 score was significantly associated with
perceived complexity score (P < 0.001). The associations
between DI score and perceived complexity in the gen-
eral dentist group (r = 0.68; 95% Cl 0.32-0.86) and
the pediatric dentist group (r = 0.73; 95% CI 0.40-
0.88) were not different (P = 0.183). Pearson correlation
coefficients indicated a high correlation between D1 and
VAS scores in the general sample (r = 0.71; 95% Cl
0.38-0.87). In addition, the perceived complexity scores
for cases were not different between the 2 panel groups
(P = 0.82). According to the linear regression model,
1-point change in the DI caused 0.83 and 0.99 change
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Table I. Characteristic differences between the 2
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groups
Pediatric General
Characteristic dentists dentists P
n 20 21
Years in practice 0.08
<20 11 (55%) 6 (28%)
>20 9 (4500) 15 (72%)
Satisfaction with 49.50% 10% 0.02*
orthodontic training
Annual orthodontic 0.03*
CE hours
0-5 12 (60%) 9 (43%)
>10 8 (400%) 12 (57%)
Pretreatment records
taken
Cephalometric 10 (50%) 6 (29%) 0.2
radiograph
Panoramic radiograph 19 (95%) 17 (81%) 0.3
Extraoral and intraoral 15 (75%) 20 (95%) 0.09
photos
Full mouth series of 6 (30%) 18 (860%) <0.001*
radiographs
Impressions 16 (800%) 21 (100%) 0.04*
Bite registration 9 (45%) 19 (90%) 0.003*
None of the above 1 (5%) 0 (0%) 0.4
Types of orthodontic
services
Full braces 6 (30%) 8 (38%) 0.7
Limited orthodontic 19 (95%) 14 (67%) 0.04*
treatment
Clear aligner therapy 2 (10%) 15 (71%) <0.001*

*P < 0.05.

in the general and pediatric dentist groups’ perceived
complexity scores, respectively.

Table 11 presents the percentage of referrals to an
orthodontist when the DI score was below and above
20. 1t appears that pediatric dentists made more referrals
than general dentists in both categories. The last part of
our analysis was based on a generalized linear mixed
model for the evaluation of DI and VAS scores’ effects
on the referral decision. With each 1-point increment in
DI (P < 0.001) and VAS (P < 0.001), the odds ratio for
the referral decisions increased significantly in the entire
panel group. However, significant differences were noted
between pediatric and general dentists in the individual
case referral decision as evaluated by the DI
(P < 0.037) and VAS (P < 0.042) scores. This could be
explained by the higher referral rate of pediatric dentists
compared with general dentists as mentioned above.

DISCUSSION

The rationale of the current study was the thought
that initial evaluation of an orthodontic case comprising
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Table Il. Referral decisions of the panel group accord-
ing to DI

Cases Pediatric dentists  General dentists  Total
Di<20(n=09) 81.1% 62.4% 71.5%
DI=20(n=11) 88.6% 72.7% 80.5%

standard patient records might be an important step to
consider referring the case to an orthodontist. Because
the ABO DI has been shown to be a reliable and objective
tool to measure pretreatment case complexity, '® subjec-
tive assessments of general and pediatric dentists were
evaluated in accordance with DI1. Thus the relationship
between perceived case complexity and associated
referral patterns of general practitioners and pediatric
dentists were investigated.

According to the results, general dentists expressed
only a 10% satisfaction rate with their undergraduate
orthodontic training, and pediatric dentists expressed a
49.5% satisfaction rate with their orthodontic education
during their pediatric residency. This finding was in
agreement with previously published studies.”” '
Owing to the perceived dissatisfaction with
orthodontic education in dental school and pediatric
residency, many general dentists and pediatric dentists
seek CE to help increase their knowledge and skill in
orthodontics.'” The present study reflected this trend,
with both pediatric and general dentists taking some
hours of CE in orthodontics per year; 57% of the general
dentists, however, took >10 hours of CE per year in or-
thodontics, whereas only 40% of the pediatric dentists
took >10 hours of CE per year in orthodontics. Interest-
ingly, previous studies have shown that orthodontic
graduate students only begin to make appropriate treat-
ment planning decisions after 10-16 months of full-time
study and begin to be able to control mechanics after
18-24 months based on one-on-one instruction.® Or-
thodontic residency programs include a minimum of
3700 hours of training, whereas fellowship in the Acad-
emy of General Dentistry requires a total of 500 hours of
CE over 10years, and mastership requires only 600 hours
beyond that. Most think that it is not realistic to claim
that the specialty of orthodontics can be learned entirely
through continuing education.”

Large numbers of both pediatric and general dentists
provide  comprehensive  orthodontic  treatment,
including banded or bonded orthodontic appliances, to
treat Class 1, 1, or 111 malocclusions.*'®?° Other
studies have shown that pediatric dentists most
commonly treat the primary and early-mixed dentitions,
followed by the late-mixed and permanent dentitions.”'
One study estimated that 55% of pediatric dentists
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provided at least limited orthodontic treatment, 35% decision. With 1-point increments in D1 (P < 0.001)
provided comprehensive treatment, and 11% provided and VAS (P < 0.001), odds ratios for the referral deci-
no treatment.” The literature lacks updated reports, sions increased significantly in the whole panel group,
especially from the past decade, about the percentage but there were significant differences between the pedi-
of general and pediatric dentists providing orthodontics. atric and general dentists in the individual case referral
In this study we found that 95% of the pediatric dentists decision as evaluated by the DI (P < 0.037) and VAS
provide limited orthodontic treatment. However, it ap- (P < 0.042) scores. These results indicate that both the
peared that general dentists are providing less limited pediatric dentists and general dentists were more likely
treatment but more comprehensive-type treatment. In to refer a case to an orthodontist for treatment if there
2013, Align Technologies reported an approximate was an increase in D1 or VAS, or perceived case
number of 40,000 Invisalign providers. More than complexity. However, the referral rate by pediatric den-
20,000 of these were general dentists practicing in the tists was higher than that of general dentists, because
United States.”” In the present study, 71% of the general the general dentists were more likely to treat the cases
dentists reported facilitating clear aligner use in their themselves. These results were in agreement with a pre-
practices. Therefore, it is possible that the reported vious study that showed that pediatric dentists had lower
percentage of general dentists providing comprehensive cutoff points for indicated treatment need than general
orthodontic treatment in our study would increase dentists and were more likely to refer patients to an
even more when general dentists providing clear aligner orthodontist sooner.” Even though almost 30% of the
therapy were added in the same category. general dentists chose not to refer cases with DI
Perception assessment could be an arduous and diffi- scores >20, 72.7% chose to refer them. Similarly, Alda-
cult task. We chose to use VAS for this purpose because wood et al reported that general dentists refer the major-
the feasibility of the tool in health-related and social ity of more complex cases to orthodontic specialists.’
studies””® is already established. In orthodontic Another study, by Jackson et al,>” found that half of
diagnosis and treatment planning, the wuse of general dentists appropriately recognized malocclusions
DI"'%?7% is commonly regarded as a reliable and requiring referral to an orthodontic specialist, but only
objective tool in measuring pretreatment complexity. 20% were able to correctly identify the timing of the
There is a generalized consensus among clinicians that referral.
the greater the DI, the greater the case complexity due Within the limitations of the current study, we were
to the larger numbers of target disorders present, such able to identify some discontent related to the ortho-
as crowding, increased overjet, etc.”” Our results were dontic training experience of general practitioners and
in agreement with these findings as subjective VAS eval- pediatric dentists. Despite the observed trends, both pro-
uation of a case by 2 different groups of dental profes- vider groups provide some form of orthodontic treat-
sionals reflected the objective D1 measurement from the ment. 1t might be helpful to implement some changes
same case harmoniously. However, this finding should in undergraduate and pediatric residency dentistry pro-
be interpreted carefully. Even though there was no sig- grams with particular emphasis on case complexity and
nificant difference between the general and pediatric importance of case referral in challenging circumstances.
dentists, for each point increase in DI score, pediatric Further research could be done to analyze how general
dentists showed a slightly better estimate of the case or pediatric dentists would choose to treat a case if
complexity. Furthermore, this finding only means that they chose not to refer it, to gain a better picture of
general and pediatric dentists had a similar assessment the orthodontic treatment provided in our country by
of orthodontic case complexity but not necessarily a nonorthodontists.

thorough one.
Our study shows that pediatric dentists had a higher CONCLUSIONS
referral rate to orthodontists for cases that present with

DI scores both below and above 20, with 81.1% referring e General dentists provide more overall orthodontic
cases with DI scores <20, and 88.6% referring cases with treatment in the forms of full-fixed and clear aligner
DI scores =20. Only 62.4% of the general dentists therapy, whereas pediatric dentists provide more
referred cases with DI scores <20, and 72.7% referred limited treatment.

cases with DI scores =20. Nearly 30% of general dentists e General and pediatric dentists are able to assess case
chose not to refer the case to an orthodontist even if the complexity similarly.

DI score was >20. These referral decisions were also e Although point-based increments in both subjective
evident in a generalized linear mixed model for the eval- and objective assessments of case complexity
uation of DI and VAS scores’ effects on the referral increased the odds of referring the case to an
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orthodontist in both groups, pediatric dentists had a
generally higher referral rate than general dentists.
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