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This article is a continuation in 
a series of national studies con-
ducted by the American Acad-

emy of Family Physicians (AAFP)
that reports the performance of fam-
ily medicine and other primary care 
specialties in the National Residency 
Matching Program® (NRMP) Main 
Residency Match, hereafter called 
the Match. The Match represents a 
snapshot of the specialty mix of the 
future physician workforce. Positions 
offered reflect the priorities of the 
sponsoring institutions, and the US 

senior fill rates by specialty serve as 
a proxy for the relative attractive-
ness of any single specialty among 
US graduates.

This article is a departure from 
the more recent studies in this se-
ries that focused on year-to-year 
changes in Match rates, comparing 
family medicine with other special-
ties. The authors have expanded this 
Match analysis to capture histori-
cal changes in family medicine, other 
primary care and select non-primary 
care specialties, including those that 

may have higher levels of average 
income and be perceived as having 
more controllable lifestyles. Studies 
have highlighted the relationship be-
tween growth in specialty popularity, 
as reflected in the number of resi-
dency positions offered and  filled by 
US seniors, and specialty income.1,2 

Additionally, since the 1980s, the 
literature has demonstrated a grow-
ing popularity of career choice of spe-
cialties with perceived controllable 
lifestyles. A 2003 study showed that 
lifestyle explained 55% of the chang-
ing trends in specialty choice of US 
allopathic medical students after 
controlling for income, work hours, 
and duration of graduate medical 
education (GME).3,4 Five special-
ties perceived to offer controllable 
lifestyles (emergency medicine, ra-
diology, ophthalmology, anesthesiol-
ogy, and dermatology) are known by 
the term E-ROAD specialties. These 
specialties also command some of 
the highest median salaries among 
physician specialties. The authors 
hypothesize that the E-ROAD spe-
cialties and other specialties leading 
to subspecialization grew dispropor-
tionately during the period of study.

This article may be particularly 
useful as a barometer for advocates, 

From the Medical Education Division, American 
Academy of Family Physicians, Leawood, KS.

Results of the 2016 National Resident 
Matching Program®: 1986–2016: 
A Comparison of Family Medicine, E-ROADs, 
and Other Select Specialties
Stanley M. Kozakowski, MD; Alexandra Travis; Ashley Bentley, MBA; Gerald Fetter Jr, MSHA

BACKGROUND AND OBJECTIVES: This article is a continuation 
in a series of national studies conducted by the American Acad-
emy of Family Physicians that reports the performance of family 
medicine and other primary care specialties in the National Resi-
dency Matching Program® (NRMP) Main Residency Match, hereaf-
ter called the Match. Match data from 1986–2016 were analyzed 
to compare the numbers of positions offered and filled in fam-
ily medicine, other primary care specialties, emergency medicine, 
diagnostic radiology, ophthalmology, anesthesiology, and derma-
tology (E-ROAD), and other select specialties. Of the 10 largest 
specialties defined by the greatest number of positions offered in 
the 2016 Match, all but one (general surgery) have experienced 
growth since 1986.Overall, the total number of positions offered 
in the Match grew by an average of 226 positions per year. At the 
same time, primary care specialties grew 19 positions per year, 
and E-ROAD specialties grew by 72 positions per year. The dispro-
portionate growth of subspecialties overall, notably the E-ROAD 
subspecialties, relative to the modest growth of primary care spe-
cialties, makes the goal of better health care harder to achieve. 
The GME portion of physician workforce pipeline is mismatched to 
the health needs of the nation, and this mismatch is worsening. 
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policymakers, and other stakeholders 
who recognize the need for a robust 
primary care workforce. To achieve 
these aims it is critical to have an 
adequate supply, both in number and 
quality, of family physicians and oth-
er primary care specialists. 

Methods
The authors used publicly available 
online data from the NRMP to ob-
tain information about postgraduate 
year 1 (PGY-1) match rates for all 
participating specialties from 1986 
through the 2016 Match.5,6 Prima-
ry care has been defined by the Na-
tional Academy of Medicine as a 
function of care and not as a disci-
pline or specialty. For the purpose 
of this study, primary care special-
ties are defined as family medicine, 
general internal medicine, general 
pediatrics, and medicine-pediatrics 
because graduates from these resi-
dency programs are most likely to 
deliver care that is integrated, ac-
cessible, and addresses a large ma-
jority of personal health care needs 
through sustained partnerships with 
patients and practice in the context 
of family and community.7 Categor-
ical internal medicine and pediat-
rics are not included because a low 
percentage of graduates of those 
programs go on to practice prima-
ry care.8 A US senior is defined by 
the NRMP as “a fourth-year medical 
student in a Liaison Committee on 
Medical Education (LCME)-accredit-
ed US school of medicine. A student 
with a graduation date after July 1 
in the year before the Match is con-
sidered a US senior.”5 The NRMP 
has six other categories of Match ap-
plicants: previous graduates of US 
MD-granting medical schools, stu-
dents/graduates of Canadian medical 
schools, students/graduates of DO-
granting medical schools, students/
graduates of fifth-pathway programs, 
US citizen graduates of international 
medical schools, and non-US citizen 
graduates of international medi-
cal schools. The authors have de-
fined the 10 largest specialties as 
those specialties with the greatest 
number of positions offered in the 

Match in 2016. The list includes in-
ternal medicine (categorical), fam-
ily medicine (categorical), pediatrics 
(categorical), medicine-preliminary 
(PGY-1 only), emergency medicine, 
psychiatry (categorical), surgery- 
preliminary (PGY-1 only), obstetrics-
gynecology, surgery (categorical), and 
anesthesiology. Although not a spe-
cialty outright, preliminary medicine 
is included in this analysis as one of 
the top 10 Match options students 
pursue. These transitional first-year 
GME positions are required by some 
specialties, including diagnostic ra-
diology, anesthesiology, dermatol-
ogy, neurology, and ophthalmology, 
and represent a career choice to en-
ter into those specialties and sub-
specialties and not into primary care 
specialties.

Five specialties have been per-
ceived by students to offer the best 
controllable lifestyles for practicing 
physicians and are also associated 
with higher-than-average incomes 
compared with other specialties. The 
acronym E-ROAD has been used as 
a term for the collective of emer-
gency medicine, diagnostic radiol-
ogy, ophthalmology, anesthesiology, 
and dermatology.

The AAFP conducts an annu-
al online census of all residents in 
Accreditation Council on Graduate 
Medical Education (ACGME)-ac-
credited family medicine residency 
programs. Among the data collect-
ed is a list of all first-year residents 
and their medical school, including 
the month and year of graduation. 
Residency programs that failed to 
respond to the initial survey were 
contacted by email or telephone to 
ensure a successful response rate 
to the online survey. The residency 
census was granted an exemption 
from the AAFP Institutional Review 
Board.

Analysis
Descriptive analysis and Ordinary 
Least Squares (OLS) regression were 
utilized to assess the relationship be-
tween the year (independent vari-
able) and number of positions offered 
in the Match by specialty or groups 

of specialties (dependent variable). 
Significance was defined at the .05 
level, and analyses were conduct-
ed using IBM SPSS Statistics 22.0 
(IBM, New York, NY).

Results
All but one of the ACGME-accredited 
family medicine residency programs 
completed the annual AAFP online 
census to achieve a 99.8% response 
rate. The total number of PGY-1 po-
sitions in the Match has far exceed-
ed the total number of US senior 
applicants, and likewise the num-
ber of US seniors matched, in each 
year between 1986 and 2016, with 
the gap widening. In 1986 there 
were 4,033 more PGY-1 positions 
offered than US seniors participat-
ing in the Match. By 2016 that num-
ber had risen to an excess of 9,673. 
(see Figure A at http://www.stfm.org/
FamilyMedicine/Vol48Issue10/Koza-
kowski763) The overall fill rate for 
US seniors participating was the 
same in the 2016 Match as it was 
in 1986 at 93%. There is also a wid-
ening gap between total positions of-
fered in all specialties participating 
in the NRMP Match and the total 
number of primary care positions 
offered in the Match (see Figure B 
at http://www.stfm.org/FamilyMedi-
cine/Vol48Issue10/Kozakowski763). 
The percentage of PGY-1 positions 
in primary care specialties offered in 
the Match has declined from a high 
of 22.0% in 1997 to 14.5% in 2016. 
After a period of initial growth from 
the founding of the specialty in 1969 
until the mid 1990s, the number of 
family medicine PGY-1 positions of-
fered in the Match has followed a 
sinusoidal pattern (see Figure C at 
http://www.stfm.org/FamilyMedicine/
Vol48Issue10/Kozakowski763). Over 
the last 30 years, the number of posi-
tions offered in family medicine has 
grown from 2,390 to 3,238, though 
the peak occurred in 1998 (3,293). 
The total number of family medicine 
positions filled in the 2016 Match 
(3,105) is at its highest level since 
the start of the Match. However, 
the number of US seniors matching 
into family medicine has not kept 
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Figure 1: Family Medicine PGY 1 Positions Offered, Filled, and Filled by US Seniors

pace. US seniors matched to family 
medicine PGY-1 residency positions 
peaked in 1997 at 2,340 but then 
dropped off through 2009. Despite a 
37% increase in the number of US 
seniors matching into family med-
icine between 2009 and 2016, the 
current number remains 213 few-
er than in 1986 and 873 fewer than 
the peak in 1997. The percentage of 
family medicine positions filled by 
US seniors has declined from 72% 
in 1986 to 45% in 2016 (Figure 1). 
Since 1986 the current 10 largest 
specialties have had wide-ranging  
growth rates in the number of po-
sitions offered, ranging from emer-
gency medicine and anesthesiology 
growing 602% and 242%, respective-
ly, to surgery-categorical with a 6% 
decline. Family medicine positions 
increased 35% (Figure 2). Since 
1986, family medicine’s contribu-
tion to the total number of primary 
care positions offered in the Match 
has ranged between 73% and 85%.
 

The E-ROAD specialties in aggre-
gate grew substantially from 1986 
to 2016 relative to primary care 
specialties. The number of primary 
care positions offered in the PGY-1 
Match grew the least since 1986 at 
an annual average of 19 positions 
per year (P=.038), E-ROAD special-
ties at an average of 72 positions per 
year (P<.001), and the total number 
of positions offered in the Match at 
an average of 226 per year (P<.001) 
(Figure 3). While emergency medi-
cine and anesthesiology grew sev-
eral fold, PGY-1 positions offered in 
diagnostic radiology nearly doubled 
from 1986 to 1995, then abruptly 
decreased in 1997 to a steady lev-
el since. Ophthalmology discontin-
ued offering PGY-1 positions in the 
NRMP Match in 2009. It should be 
noted that the number of PGY-1 po-
sitions offered in the Match presents 
an incomplete picture of the growth 
of the E-ROAD specialties. Since the 
late 1990s, the number of diagnostic 
radiology and dermatology positions 

offered in the NRMP PGY-2 Match 
have grown considerably.

Figure 4 shows the percentages of 
US MD and DO students, interna-
tional medical graduates (IMG) who 
are US citizens, and IMGs who are 
not US citizens, who entered ACG-
ME-accredited family medicine resi-
dency programs from 2000 to 2016. 
The proportion of US MD graduates 
entering family medicine residencies 
has been relatively flat for the last 
6 years while the proportion of IMG 
non-citizens has decreased. There 
was rapid growth in the total num-
ber of residents in all years of family 
medicine residency training during 
the early 1990s and the sinusoidal 
pattern since 1997. The number of 
ACGME-accredited family medicine 
residency programs has followed a 
similar sinusoidal pattern during the 
same time interval (see Figure C at 
http://www.stfm.org/FamilyMedicine/
Vol48Issue10/Kozakowski763). 
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Discussion
The purpose of medicine as a profes-
sion is to meet the health needs of 
people and communities. Previous 
reports have demonstrated that the 
current US physician workforce does 
not have the optimal composition 
and distribution necessary to achieve 
the Triple Aim of better health care 
experience, improved health of popu-
lations, and reduced per capita costs 
of health care.8,9 As a leading indica-
tor of the future composition of the 
US physician workforce, the authors 
chose to compare NRMP Match data 
from 1986 through 2016 to provide 
a historical context and examine 
trends between family medicine, 
primary care, those specialties that 
offered the largest number of posi-
tions in the 2016 Match and the E-
ROAD specialties that are perceived 
to have controllable lifestyles. Some 
have argued that the number of 
GME positions should be expand-
ed in response to a growing number 
of unmatched US seniors as well as 

the fact that there has been a cap 
in the number of Medicare-funded 
positions since 1996 despite a grow-
ing and aging population. In fact, the 
number of GME positions has grown 
35% since 1996 despite the cap, from 
20,563 to 27,860. The number of of-
fered positions continues to far ex-
ceed the number of US seniors who 
seek graduate medical education 
(GME) positions through the Match. 
The gap between the number of US 
MD and DO graduates and the num-
ber of available GME positions is 
expected to decrease from 21.7% in 
2014–2015 to 13.5% in 2023–2024, 
resulting in greater competition for 
GME positions, particularly for US-
citizen and non-US-citizen IMGs.10 

This study demonstrates that the 
majority of the growth in the num-
ber of positions offered is in non- 
primary care specialties. Of the 10 
largest specialties defined as those 
with the greatest number of posi-
tions offered in the 2016 Match, 
all but one (general surgery) have  

experienced growth since 1986. Cat-
egorical internal medicine has ex-
perienced the largest growth of all 
of the Match specialties. Because 
only 10%–20% of internal medicine 
graduates remain in primary care, 
increased internal medicine positions 
represent channels for subspecialty 
programs that often generate high-
er levels of revenue for their spon-
soring institutions.1 There has been 
disproportionate growth among the 
subspecialties, most notably the E-
ROAD specialties, relative to the 
modest growth of primary care spe-
cialties, general surgery, obstetrics 
and gynecology, and psychiatry. The 
factors that influence the decisions 
of those sponsoring institutions are 
complex.11 All residents and fellows 
can generate clinical revenues direct-
ly or indirectly for their sponsoring 
institutions. Residents and fellows 
in subspecialties may generate more 
admissions and/or procedures than 
primary care residents yielding high-
er hospital revenue in the current 

Figure 2: Top 10 Specialties by Number of PGY 1 Positions Offered in the NRMP Match 1986–2016
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fee-for-service payment system. This  
increased revenue, coupled with the 
increased cost of infrastructure for 
ambulatory primary care training 
may explain these trends. Since 
1997, the number of family medi-
cine positions grew by 123 (3.9%) 
while total primary care positions 
decreased by 151 (-.6%). During that 
time, the number of family medicine 
programs has followed a sinusoidal 
pattern. The overall number of posi-
tions offered in family medicine be-
tween 1986 and 2016 has grown to 
a record high, following a pattern 
that mirrors the changes in prima-
ry care income relative to subspe-
cialty income.12 Only 14.5% of PGY-1 
positions offered in the 2016 Match 
were for primary care positions. De-
clines in US medical student choice 
of careers in primary care hinder 
the realization of the full promise 
of primary care to improve health 
outcomes, reduce health disparities, 
and control costs.13 Even though 
more than 95% of primary care po-
sitions fill in the Match, there is not 

a sufficient number of graduates of 
these programs to fulfill current and 
projected workforce need. Alternative 
pathways to primary care residency 
programs through the American Os-
teopathic Association (AOA) Intern/
Resident Registration Program con-
tribute to the workforce but do not 
come close to making up the differ-
ence, with 995 positions offered and 
594 students matching into family 
medicine in 2016 through the AOA.14 

This study has several limita-
tions. The NRMP Match represents 
the largest, but not the only, pathway 
to residency education and therefore 
does not provide a complete picture 
of input into residencies. However, 
the number of students entering the 
GME system via other matching pro-
cesses is relatively small in compari-
son to the Match. Introduction of the 
Supplemental Offer and Acceptance 
Policy (SOAP) and the All-In Policy 
by the NRMP may account for some 
of the growth in the number of posi-
tions that have been offered in the 
Match over the last several years, 

as options for offering positions out-
side of the Match have been mostly 
eliminated.15,16 Primary care special-
ties were limited to family medicine, 
medicine-primary care, pediatrics-
primary care, and medicine-pediat-
rics because the majority of the care 
rendered by these graduates deliv-
er the function of primary care as 
defined by the National Academy of 
Medicine. The authors acknowledge 
that some residents graduating from 
categorical internal medicine and pe-
diatrics residencies meet this defi-
nition.

This article captures the chang-
ing collective priorities of institu-
tions that offer GME positions in 
the Match over 30 years. These pri-
orities do not align with the Coun-
cil on Graduate Medical Education 
recommendation to increase the per-
centage of primary care physicians 
among all physicians to at least 40%, 
a threshold necessary to improve 
the health of the US population.8 

The National Academy of Medicine 
calls for the GME community to be 

Figure 3: E-ROAD Specialties PGY 1 Positions Offered
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accountable to align physician sup-
ply with the nation’s health care 
needs.17 Growth of GME positions 
above the cap is predominantly in 
the more-lucrative specialties and 
subspecialties. As noted in a study 
by the RAND Corporation, commis-
sioned by the Medicare Payment 
Advisory Commission (MEDPAC), 
Medicare’s GME-related payments 
should be more differentiated to 
take into account the differences in 
financial impact of various specialty 
programs and public funds shifted 
to support primary care training.11  
Future studies should address the 
factors used at a local level by spon-
soring institutions to determine the 
addition of new GME positions and 
the types of positions that are fund-
ed over the Medicare cap, how these 
positions align with the health needs 
of the communities served by the 
sponsoring institutions, where those 
additional physicians practice after 
graduation, and how availability of 

GME positions impacts the choice of 
specialty by medical students.

ACKNOWLEDGEMENTS: The authors would 
like to acknowledge Natalia Loskutova, MD, 
PhD, and William Venable, MBA, MPA, from 
the AAFP National Research Network for their 
assistance with statistical analysis.

CORRESPONDING AUTHOR: Address corre-
spondence to Dr Kozakowski, American Acad-
emy of Family Physicians, Medical Education 
Division, 11400 Tomahawk Creek Parkway. 
800-274-2237, ext: 6700, Fax: 913-906-6289. 
skozakowski@aafp.org.

References
1. Weida NA, Phillips RL Jr., Bazemore AW. Does 

graduate medical education also follow green? 
Arch Intern Med 2010;170(4):389-90.

2. Faber DA, Joshi S, Ebell MH. US residency 
competitiveness, future salary, and burnout in 
primary care vs specialty fields. JAMA Int Med 
2016. http://archinte.jamanetwork.com/article.
aspx?articleid=2543747. Accessed August 16, 
2016.

3. Schwartz R, Jarecky RK, Strodel WE, et 
al. Controllable lifestyle: a new factor in 
career choice by medical students. Acad 
Med 1989;64(10):606-9.

4. Dorsey ER, Jarjoura D, Rutecki GW. The influ-
ence of controllable lifestyle and sex on the 
specialty choices of graduating US medical 
students, 1996–2003. Acad Med 2005;80:791-6.

5. National Resident Matching Program. Results 
and data: 2016 Main Residency Match.® http://
www.nrmp.org/wp-content/uploads/2016/04/
Main-Match-Results-and-Data-2016.pdf. Ac-
cessed July 3, 2016.

6. http://www.nrmp.org/match-data/nrmp-histor-
ical-reports/. Accessed July 3, 2016.

7. Donaldson M, Yordy K, Lohr KN, Vanselow N, 
eds. Primary care: America’s health in a new 
era. Washington, DC: National Academy Press, 
1996. http://www.nap.edu/read/5152/chapter/1. 
Accessed August 25, 2016.

8. Council on Graduate Medical Education. Twen-
tieth report: advancing primary care. 2010.  
http://www.hrsa.gov/advisorycommittees/bh-
pradvisory/cogme/Reports/twentiethreport.pdf. 
Accessed July 3, 2016.

9. Berwick DM, Nolan TW, Whittington J. The 
triple aim: care, health, and cost. Health Aff 
2008;27(3):759-69.

10. Mullan F, Salsberg E, Weider K. Why a GME 
squeeze is unlikely. N Engl J Med 2015 Dec 
17;373(25):2397-9. 

Figure 4: PGY-1 Family Medicine Resident Types—July



FAMILY MEDICINE	 VOL.	48,	NO.	10	•	NOVEMBER-DECEMBER	2016 769

SPECIAL ARTICLE

11. Wynn BO, Smalley R, Cordasco KM. Does it 
cost more to train residents or to replace them? 
A look at the costs and benefits of operating 
graduate medical education programs. RAND 
Corporation, 2013. http://www.rand.org/pubs/
research_reports/RR324.html. Accessed August 
27, 2016.

12. Kruse J. Income ratio and medical student 
specialty choice: the primary importance of the 
ratio of mean primary care physician income to 
mean consulting specialist income. Fam Med 
2013;45(4):281-3.

13. Phillips RL Jr, Bazemore AW. Primary care 
and why it matters for US health system re-
form. Health Aff (Millwood) 2010;29(5):806-10.

14. http://www.osteopathic.org/inside-aoa/Educa-
tion/students/match-program/Pages/match-
results.aspx. Accessed July 3, 2016.

15. http://www.nrmp.org/residency/soap/. Accessed 
July 3, 2016.

16. http://www.nrmp.org/policies/all-in-policy/. Ac-
cessed July 3, 2016.

17. Institute of Medicine. Graduate medical 
education that meets the nation’s health 
needs. Washington, DC: National Academy 
Press, 2014. http://www.nap.edu/download.
php?record_id=18754. Accessed July 1, 2016.


