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Abstract: The Dental Residency Match (DRM) program provides an ethical and unbiased selection process for applicants to 
postdoctoral dental programs, based on mutual interests of applicants and programs. The aims of this study were to conduct a 
descriptive analysis of DRM metrics for the years 2008 to 2015 and to test the hypothesis that there was a difference in number of 
ranks submitted between programs that filled all their offered positions and those that did not. DRM metrics data from years 2008 
to 2015 were obtained from the National Matching Service. Trend analyses and panel data assessments were made. Six types of 
postdoctoral dental programs (GPR, AEGD, oral and maxillofacial surgery, pediatric dentistry, orthodontics, and dental anesthe-
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positions offered increased over the study period. The programs that filled all their positions ranked more applicants than the 
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number of ranks. 
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Dental specialty and postdoctoral general 
dentistry (PGD) education programs are at 
critical crossroads. Educational debt is high, 

which may have some impact on new graduates’ 
choosing to enter practice immediately rather than 
applying to a specialty or PGD program, especially 
when their debts exceed $100,000.1 The emergence 
of alternative mechanisms to obtain specialty board 
certification (not requiring recognition by the Ameri-
can Dental Association [ADA] Council on Dental 
Education) may also affect enrollment in advanced 
education.2 Total application numbers and first-year 
enrollment in PGD and specialty programs have 
seen small increases in recent years. In 2011-12, 
there were  53,585 applications and 3,372 enroll-
ments in PGD and specialty programs, while for 

2015-16, there were 57,212 applications and 3,592 
enrollments.3

The large pool of applicants and the variety 
of program choices create significant challenges for 
applicants, particularly in identifying which program 
is the best fit for them. From a program’s perspective, 
it becomes a challenge to recruit the right candidates 
given the competitive nature of the application pool. 
This fierce competition also engenders some moral 
and ethical dilemmas. For example, is it ethical to 
pressure competitive candidates to accept a posi-
tion through early binding offers, without giving 
them time to carefully consider their career and life 
choices? An overarching goal for any program should 
be to achieve a high level of competitiveness and 
desirability for potential candidates. An early and 
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2008 to 2015 and to test the hypothesis that there was 
a difference in number of ranks submitted between 
programs that filled all offered positions and those 
that did not fill all offered positions.

Methods
Since the study used publicly available data, In-

stitutional Review Board exempt status was granted 
by the Office of Human Subjects Protection at the 
University of Iowa (IRB # 201508768). For the study, 
we used summary statistics from the National Resi-
dency Matching Program (NRMP) website (www.
natmatch.com/dentres/aboutstats.html) for the years 
2008 to 2015. 

Data were collected from the NRMP website 
(www.natmatch.com/dentres/stats/2016progstats.
html) for the following variables: programs par-
ticipating in Match; positions offered in Match; 
average number of rankings submitted by programs 
(programs filling all positions and programs with 
unfilled positions); number of applicants ranked by 
at least one program (“acceptable applicants”); ratio 
of acceptable applicants to position; percentage of 
programs/positions filled in Match; and, for three 
ADA-recognized specialties (oral and maxillofacial 
surgery, pediatric dentistry, and orthodontics), dis-
tribution of ratio of the least preferred matched rank 
to the number of positions filled (this quantifies how 
far down the list a program went to fill its positions). 

Simple descriptive statistics were used to sum-
marize the data. Trend analyses and panel data as-
sessments were performed to determine longitudinal 
changes in the metrics. Plots were used to present 
the data in figures. The average numbers of ranks 
submitted per position were compared between pro-
grams that filled all offered positions and those that 
did not fill all offered positions by using Wilcoxon 
signed-rank test within each year. In this approach, 
the unit of analysis was the individual year. Within 
each year, the total number of ranks submitted by 
programs that completely filled their positions was 
also compared with the number of ranks submitted 
by programs that did not fill their positions. Since 
a within-year comparison was made, the Wilcoxon 
signed-rank test was used. Separate analyses were 
conducted for each program. All statistical tests of 
associations were two-sided, and a p-value of <0.05 
was deemed to be statistically significant. Statistical 
analyses were conducted using SPSS Version 23.0 
(IBM Corp., New York, NY, USA). 

binding recruitment process reduces the need for a 
program to be competitive. Such a process may also 
result in disgruntled residents.4

Most advanced education programs have ad-
dressed this challenge by adopting the mechanism of 
Dental Residency Match (DRM). The DRM emerged 
from the national residency match program, devel-
oped in 1952 to assist medical programs in matching 
with potential medical residents. The services of this 
program were first extended to postdoctoral dental 
programs in 1985 in the form of the DRM, also re-
ferred to as “Match.” The DRM process was initially 
developed and organized by the oral and maxil-
lofacial surgery residency programs. This process 
was then expanded and is currently being utilized 
by other programs including Advanced Education 
in General Dentistry (AEGD) and General Practice 
Residency (GPR) programs and residency programs 
in orthodontics, pediatric dentistry (PED), and dental 
anesthesiology (ANES).5,6

The Match process involves students’ and 
graduates’ applying to their desired advanced 
education program, either directly or through the 
American Dental Education Association (ADEA)’s 
Postdoctoral Application Support Service (PASS). 
The programs then select the applicants they wish to 
interview. Based on the interview, the applicants and 
the programs submit their respective rankings to the 
National Matching Service (NMS). The NMS uses a 
“best fit” optimization algorithm to place individu-
als into positions, based entirely on the preferences 
that they state in their rank order lists. Neither the 
applicant nor the program is provided with rank-
ings of other applicants/programs and receive only 
information related to their own candidacy/pro-
gram.4,6 Thus, if strictly adhered to and uniformly 
adopted, the DRM process provides an ethical and 
unbiased selection process, based entirely on the 
mutual interests of the applicant and the program.4 
This process may result in increased satisfaction of 
both the matched applicants and the programs that 
they match into.7,8

Despite the advantages of the Match process, 
several programs in various PGD and specialty 
groups, as well as other ADA-recognized special-
ties, do not participate in the DRM. For example, 
the specialties of periodontics and endodontics do 
not participate in it.9,10 A previous study examined 
factors that contributed to one specialty residency 
program’s decision to participate or not participate 
in the DRM.4 The aims of this study were to conduct 
a descriptive analysis of DRM metrics for the years 
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and maxillofacial surgery p=0.01; pediatric dentistry 
p=0.01; orthodontics p=0.01; and dental anesthesiol-
ogy p=0.04).

The ratios of acceptable applicants per posi-
tions filled for all programs are shown in Figure 1. 
Overall, the ratio of acceptable applicants stayed 
relatively stable and ranged from a low of 0.8 (dental 
anesthesiology for 2015) to a high of 1.6 (orthodon-
tics in 2009, 2014, and 2015). For all these types of 
residencies except dental anesthesiology, there was 
trend towards increase in the number of acceptable 
applicants over the study period. This trend was most 
pronounced for GPR programs.

Across all years, the three specialty residencies 
(oral and maxillofacial surgery, pediatric dentistry, 
and orthodontics) did extremely well in filling posi-
tions in the DRM. Overall, more than 90% of all 
programs and 95% of all positions in these three 
specialties were filled in the DRM (Figure 2 and 
Figure 3). AEGD programs fared the worst in terms 
of filling their positions followed by GPR and dental 
anesthesiology programs.

The overall average ratio of the least preferred 
matched rank to the number of positions filled was 
computed for the three specialties (oral and maxil-
lofacial surgery, pediatric dentistry, and orthodontics; 
Figure 4, Figure 5, and Figure 6). Close to 35% of 
oral and maxillofacial surgery programs, 30% of pe-
diatric dentistry programs, and 30% of orthodontics 
programs had a ratio of 1 to <1.5 for ratios of least 
preferred match rank/positions filled. 

Results
During the study period (2008 to 2015), six 

types of residency programs (GPR, AEGD, oral and 
maxillofacial surgery, pediatric dentistry, orthodon-
tics, and dental anesthesiology) participated in the 
DRM. Dental anesthesiology started participating 
in the year 2011. Over the study period, there was 
an increase in number of programs participating in 
the DRM. In 2008, a total of 408 programs (across 
five types of residencies) participated in the DRM, 
while in 2015 a total of 473 programs (across six 
types of residencies) participated. The total number 
of residency positions offered in the DRM increased 
from 1,716 (year 2008) to 2,065 (year 2015). GPR 
programs had the most number of positions offered 
through DRM annually, followed by pediatric den-
tistry, AEGD, orthodontics, oral and maxillofacial 
surgery, and dental anesthesiology. 

The mean and median numbers of ranks sub-
mitted by programs that filled all positions and those 
that did not are shown in Table 1. When Wilcoxon 
signed-rank tests were used to compare differences 
in average number of ranks submitted per position 
offered in each year between programs that filled all 
their positions and those that did not, it was evident 
that programs able to fill all their positions ranked 
more applicants than programs that did not. These 
differences were statistically significant for all types 
of residencies (GPR p=0.01; AEGD p=0.01; oral 

Table 1. Average number of ranks offered per position for each type of postdoctoral program

		  Programs Filled				     
		  All Positions	         Number of Ranks All Years Combined	  
Program	 Years	 in Match	 Mean	 Median	 Std. Dev.	 p-value

GPR	 2008-15	 Yes	 4.11	 4.05	 0.24	 0.01
		  No	 2.34	 2.30	 0.27	

AEGD	 2008-15	 Yes	 3.25	 3.35	 0.22	 0.01
		  No	 1.62	 1.70	 0.33	

Oral and maxillofacial surgery	 2008-15	 Yes	 7.10	 7.10	 0.23	 0.01
		  No	 4.31	 4.30	 1.00	

Pediatric dentistry	 2008-15	 Yes	 4.56	 4.55	 0.17	 0.01
		  No	 2.73	 2.50	 0.42	

Orthodontics	 2008-15	 Yes	 4.96	 5.00	 0.12	 0.01
		  No	 2.96	 2.85	 1.04	

Dental anesthesiology	 2011-15	 Yes	 3.66	 3.80	 0.43	 0.04
		  No	 1.60	 1.40	 0.62	

Note: The p-values were determined by the Wilcoxon signed-rank test.
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students based on very little data about the qualities 
of the applicants, and students were accepting offers 
without adequate information about their options. 
These problems eventually led to widespread use 
of so-called “exploding offers” (offers often valid 
for only 12 hours). In some dental specialties, even 
in admission cycles of the past few years, we have 
observed that such exploding offers are not uncom-
mon. Consequent to that, non-Match-participating 
dental specialties have tried to establish what some 
called a “gentlemen’s agreement” in which programs 
agreed to communicate position offers to applicants 
only on or after a previously agreed set day.11 Medical 
programs made a similar attempt in the late 1940s 
that was said to have failed miserably.13 Adherence to 
this kind of courtesy agreement by dental residency 
programs seems limited at best.

In this context, we explored the metrics of 
DRM programs between 2008 and 2015. Match met-
rics have been reported more frequently by medical 
than dental specialties and are usually restricted to 
a particular type of specialty (primary care, family 
medicine, etc.).14,15 Considering the relatively limited 
number of types of dental residencies participating 
in the DRM, we were unable to explore metrics for 
the dental profession as a whole. Similar to previous 
reports in the medical literature, through this analysis 
we hoped to provide some lessons for programs that 

Discussion
Six types of advanced education programs in 

dentistry participate in the DRM program.6 Among 
the ADA-recognized specialties, periodontics, 
endodontics, prosthodontics, oral and maxillofacial 
pathology, oral and maxillofacial radiology, and den-
tal public health programs do not participate in the 
DRM. A comparison of the number of applicants to 
enrollments showed that, on average, the programs 
that did not participate in the DRM process typically 
had a lower number of applicants.3 This difference 
perhaps reflects the added difficulty applicants face 
in navigating the application systems of individual 
programs and dealing with the logistics of apply-
ing to multiple programs. For example, a survey of 
endodontic residents found that “respondents were 
not overwhelmingly satisfied with the application/
interview/selection process and 39% indicated they 
would have preferred a Match process.”11 In that 
study, the authors argued for an improved resident 
selection process. A previous study by Bell et al. 
found that endodontic directors were supportive of 
at least a uniform acceptance date for all programs.10

This situation mirrors what medical residency 
programs went through in the early 1900s.12,13 Hospi-
tals were filling positions with inexperienced medical 

Figure 1. Ratio of acceptable applicants per position filled, 2008-15
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Figure 2. Percentage of programs filled in DRM, 2008-15

Figure 3. Percentage of positions filled in DRM, 2008-15

participate in the Match process to enhance suc-
cessful outcomes. An additional goal was to report 
on Match outcomes that may or may not encourage 
nonparticipants to reassess their decision to not 
participate. 

The number of programs participating in-
creased over the years in the study, largely due to 
increased number of AEGD programs participating 
in the Match process. The number of positions of-
fered in the Match increased as well, also largely 
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Figure 4. Oral and maxillofacial surgery programs: percentages of ratios of least preferred match rank/positions filled, 
2008-15

Figure 5. Pediatric dentistry programs: percentages of ratios of least preferred match rank/positions filled, 2008-15
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more advanced dental procedures. It could also be 
a reflection of some state licensing boards’ move 
to licensing through advanced training in lieu of 
licensing exams. Alternatively, it could be due to the 
reluctance of new graduates to enter the job market 
due to depressed economic conditions during the time 
period of this study.16,17

Our results showed that anesthesiology pro-
grams had a decrease in the number of acceptable ap-
plicants and the lowest number of applicants among 
the programs participating in Match. Anesthesiology 
programs also fared worst among all the Match pro-
grams in filling positions. Dental schools may need 
to recognize this and help aspiring anesthesiologists 
prepare a career path toward residency programs by 
providing formative and summative assessments in 
dental anesthesiology concepts and utilizing robust 
feedback mechanisms to increase interest in the 
field. For example, dental schools could provide 
enhanced rotational opportunities in anesthesiology 
for students that emphasize one-on-one contact time 
with trained dental anesthesiologists. Such special-
ist contact has been found to have some success in 

due to an increase in number of AEGD and GPR 
positions. Our study found that programs that filled 
all their positions submitted a larger number of ranks 
per position than programs that did not fill all their 
positions. This pattern was evident for all the types 
of programs in the study. This finding suggests that, 
if filling all positions is one of the programs’ objec-
tives, they need to submit more ranks. Increasing 
the number of ranks submitted may result in better 
matching and filling their positions. However, it 
does not necessarily mean that the programs can fill 
positions with the same quality of applicants unless 
there are more applicants to the program. This is an 
important issue that warrants further exploration. 
The lack of data on total number of applications to 
a program precluded us from examining that factor, 
which is an inherent limitation of the study. 

It was particularly encouraging to see an 
increase in the number of acceptable applicants, 
especially among GPR programs. The ratio of ac-
ceptable applicants per position also stayed relatively 
stable. This finding likely reflects the interest among 
recently graduated dentists to gain experiences in 

Figure 6. Orthodontics programs: percentages of ratios of least preferred match rank/positions filled, 2008-15
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