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Purpose: To assess the diversity of the U.S. diagnostic radiology 
physician workforce by race, Hispanic ethnicity, and sex in 
the context of the available pipeline of medical students.

Materials and 
Methods:

Institutional review board evaluation and exemption were 
granted for the study, as primary data were obtained from 
publicly available registry sources, with no identifiable pri-
vate or protected information. Publicly available American 
Medical Association, American Association of Medical 
Colleges, and U.S. census registries were used to assess 
differences for 2010 among diagnostic radiology practic-
ing physicians, academic faculty, residents, subspecialty 
trainees, residency applicants, medical school graduates, 
and U.S. population by using binomial tests; with adjust-
ment for multiple comparisons among different groups, 
differences with P , .001 were considered significant. Sig-
nificant differences in diagnostic radiology resident repre-
sentation were evaluated for academic years 2003–2004 
to 2010–2011 and for 2010, compared among the 20 larg-
est residency training programs.

Results: Females and traditionally underrepresented minorities in 
medicine (URM)–blacks, Hispanics, American Indians, 
Alaskan Natives, Native Hawaiians, and Pacific Islanders 
(AI/AN/NH/PI)–are underrepresented as practicing phy-
sicians (23.5% and 6.5%, respectively), faculty (26.1%, 
5.9%), and diagnostic radiology residents (27.8%, 8.3%), 
compared with the U.S. population (50.8%, 30.0%) (all P 
, .001). Although they are increased in percentage as res-
idents compared with practicing physicians, females and 
URMs remain underrepresented at the resident trainee 
level, compared with their proportions as medical school 
graduates (48.3%, 15.3%, respectively). During the past 
8 years, there was no significant increase in female or 
URM resident (all P . .01) representation, suggesting no 
dramatic change in future representation as practicing 
physicians. Moreover, diagnostic radiology ranks 17th in 
female and 20th in URM representation among the 20 
largest residency training specialties.

Conclusion: Females and URM remain underrepresented in the diag-
nostic radiology physician workforce despite an available 
medical student pipeline. Given prevalent health care 
disparities and an increasingly diverse society, future 
research and training efforts should address increasing 
resident diversity with program directors and department 
chairs.

q RSNA, 2013

1 From the Department of Radiation Oncology (C.H.C., S.B., 
C.D.) and Department of Biostatistics and Epidemiology 
(W.T.H.), University of Pennsylvania, Perelman School of 
Medicine, 3400 Civic Center Blvd, TRC 2W, Philadelphia, 
PA 19104; and Department of Radiation Medicine, Knight 
Cancer Institute, Oregon Health and Science University, 
Portland, Ore (C.R.T.). Received January 22, 2013; revision 
requested March 18; final revision received April 20; 
accepted May 15; final version accepted May 23. Address 
correspondence to C.D. (e-mail: deville@uphs.upenn.edu).

q RSNA, 2013

Note: This copy is for your personal non-commercial use only. To order presentation-ready  
copies for distribution to your colleagues or clients, contact us at www.rsna.org/rsnarights.



www.manaraa.com
Radiology: Volume 270: Number 1—January 2014 n radiology.rsna.org 233

SPECIAL REPORT: Diversity among U.S. Diagnostic Radiology Physicians Chapman et al

groups were defined as consistent with 
the U.S. Census Bureau (7,8). Racial 
groups assessed were: (a) white, (b) 
black or African American, referred to 
as black, (c) Asian or Asian American, 
referred to as Asian, (d) AI/AN/NH/PI, 
grouped as one category, and (e) other, 
defined in this study as any person with 
unknown racial information and/or not 
classifiable in one of the previous cate-
gories. Ethnic groups included Hispanic 
and non-Hispanic. The underrepresented 
minority in medicine (URM) grouping 
was used as defined by the American 
Association of Medical Colleges (AAMC) 
(17). The URM concept was first ad-
dressed by the AAMC in 1970 and was 
modified in 2004 to describe minorities 
that are underrepresented relative to 
their numbers in the general population, 
which currently includes blacks, Hispan-
ics, and AI/AN/NH/PI. Certain Asian 
subgroups (Vietnamese, Hmong, and 
Cambodian) have historically been in-
cluded in the URM designation but were 
not included in the URM group for the 
purpose of our analysis.

Data Sources
An institutional review board evalu-
ation exemption was granted for the 
study, as primary data were obtained 
from publicly available registry sources, 
with no identifiable private or protected 

(AI/AN/NH/PI), accounting for nearly 
35% of the U.S. population in 2010, a 
number of pressing issues highlight the 
need for a diverse diagnostic radiology 
workforce (7,8). Examples include inade-
quate numbers of radiologists to perform 
breast imaging in all areas of the country 
(9), a critical shortage of pediatric radiol-
ogists (10), and racial and ethnic dispar-
ities in cancer screening, which include 
imaging tests as a major component (11). 
Given that women are more likely to en-
ter breast imaging and pediatric radiology 
(12) subspecialties and that racial and eth-
nic minorities are more likely to practice 
in areas with higher minority and under-
served populations, increasing female and 
racial and ethnic minority representation 
in diagnostic radiology may aid in address-
ing these disparities and other health care 
needs of the overall population.

The distribution of women in diag-
nostic radiology has received increasing 
attention during the past few decades 
(13), acknowledging an underrepre-
sentation as practicing radiologists and 
residents (14) and showing that women 
are more concentrated in academia than 
men (15). It remains unclear whether 
this acknowledgment has led to inter-
est, programs, and/or efforts affecting 
female representation over the past 
several years. Researchers in a single re-
view, on the other hand, have discussed 
the racial and ethnic composition of di-
agnostic radiology (16). The purpose of 
this study was to assess the diversity of 
the U.S. diagnostic radiology physician 
workforce by race, Hispanic ethnicity, 
and sex in the context of the available 
pipeline of medical students.

Materials and Methods

Measures
The variables evaluated were race, eth-
nicity, and sex. Racial, ethnic, and sex 

Diversification of the physician work-
force has been identified as a strat-
egy to address health disparities 

and enrich the cultural competence of 
all physicians. Academic medical centers 
ought to be at the forefront of this effort 
(1). Racial and ethnic minority providers 
are more likely to practice in under-
served communities (2,3). Women are 
more likely to pursue careers in women’s 
health with respect to clinical practice 
and research focus (4). Students from 
medical schools with more diverse stu-
dent bodies report feeling more confident 
managing patients from different cultural 
backgrounds (5). Patients managed by a 
physician from the same culture report 
more satisfaction with their treatment 
and their ability to effectively communi-
cate with their provider (6).

With women constituting 50.8% of 
Americans and minority groups, includ-
ing blacks, Hispanics and Latinos, Asians, 
and American Indians, Alaskan Natives, 
Native Hawaiians, and Pacific Islanders 

Implication for Patient Care

 n The relative lack of diversity of 
the diagnostic radiology physician 
workforce does not mirror the 
increasingly diverse U.S. patient 
population.

Advances in Knowledge

 n Increased proportions of females 
(27.8% vs 23.5%) and underrep-
resented minority groups in med-
icine (8.3% vs 6.5%)—blacks, 
Hispanics, Native Americans, 
Alaskan Natives, Native Hawai-
ians, and Pacific Islanders—as 
diagnostic radiology residents 
compared with practicing physi-
cians, respectively, suggest his-
torical improvements in 
representation.

 n There is no recent increase in 
representation for females or 
individual underrepresented mi-
nority groups over the past 8 ac-
ademic years, with a less than 
1% change per year (range, 
0.01%–0.17%), suggesting that 
representation is not dramati-
cally changing.

 n Although ninth largest, diagnostic 
radiology ranks 17th for female 
and 20th for underrepresented 
minority representation among 
the 20 largest training programs, 
which include primary care, sur-
gical, and nonsurgical specialties.
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respectively. Finally, with the use of de-
scriptive statistics, diagnostic radiology 
residency was ranked among the 20 
largest residency training programs in 
terms of overall size and the percentages 
of females, URMs, and individual URM 
groups as diagnostic radiology residents 
in 2010 (27). These 20 residency train-
ing programs, ranked in order from 1 to 
20 with a rank of 1 as the specialty with 
the largest percentage of the group in 
question and one with a rank of 20 as 
the specialty with the smallest percent-
age of the group in question, were as 
follows: rank 1, internal medicine; rank 
2, family medicine; rank 3, pediatrics; 
and rank 4, surgery (general); rank 5, 
anesthesiology; rank 6, emergency med-
icine; rank 7, obstetrics and gynecology; 
rank 8, psychiatry; rank 9, diagnostic 
radiology; rank 10, orthopedic surgery; 
rank 11, pathology (anatomic and clin-
ical); rank 12, neurology; rank 13, oto-
laryngology; rank 14, combined internal 

subspecialty trainees, and (e) diagnos-
tic radiology applicants. The one-sample 
binomial test was used for comparison 
with the U.S. population statistics, while 
two-sample tests were used for two 
distinct samples. Adjusting for multiple 
comparisons among different groups, 
differences with P , .001 were consid-
ered to be significant. To assess changes 
in percentages by race, ethnicity, and 
sex in diagnostic radiology residents 
during 8 academic years, the slope and 
the associated 95% confidence intervals 
(CIs) for each group were estimated by 
using a simple linear regression model, 
where year was used as an independent 
variable. Years 2003–2004 to 2010–2011 
were selected to include the eight most 
recent publicly available academic years. 
With 8 years of data, the minimum de-
tectable slope was 4%, 11%, or 18%, 
with 80% power and a two-sided .01 
significance level for the percentages to 
be in the range of 1%, 10%, and 50%, 

information. U.S. population data were 
obtained from the U.S. Census Bureau, 
2010 (12,13). Practicing physician data 
were obtained from the American Med-
ical Association (18). Medical school 
graduate numbers reflect AAMC class 
of 2010 data (19). Data on diagnostic 
radiology and other residency training 
programs were obtained from the Jour-
nal of the American Medical Associa-
tion supplements (20–27). Five of the 
eight Accreditation Council for Grad-
uate Medical Education diagnostic ra-
diology subspecialty training programs 
have more than 20 trainees and were 
included in this analysis, as follows: ab-
dominal radiology (36 trainees), mus-
culoskeletal radiology (24 trainees), 
neuroradiology (234 trainees), pe-
diatric radiology (67 trainees), and 
vascular and interventional radiology 
(180 trainees); and cardiothoracic ra-
diology (one trainee), endovascular 
surgical neuroradiology (five trainees), 
and nuclear radiology (14 trainees) 
were not included. For race and eth-
nicity measures, unduplicated totals 
were provided for U.S. census, medical 
school graduates, and residents and fel-
lows for race and ethnicity separately. 
For other data sources, Hispanics were 
included in the “other” racial category 
because no breakdown by race was 
provided. Mean applications submit-
ted to diagnostic radiology residency 
programs reflect 2010 applicants from 
the AAMC Electronic Residency Ap-
plication Service (standard deviations 
were not provided) (28,29). All data 
sources represent the entire population 
in question.

Statistical Analysis
Binomial tests were used to investigate 
significant differences in racial, ethnic, 
and sex distribution in diagnostic radiol-
ogy practicing physicians and diagnostic 
radiology faculty, separately, compared 
with the U.S. population, and then, 
with each other. Diagnostic radiology 
residents were compared by individual 
racial groupings, ethnicity, and sex with 
the following: (a) diagnostic radiology 
practicing physicians, (b) diagnostic 
radiology faculty, (c) medical school 
graduates, (d) diagnostic radiology 

Figure 1

Figure 1: Distributions of URM groups in medicine for 2010 in order of de-
scending representation of the U.S. population, U.S. medical school graduates, 
and diagnostic radiology residency applicants, residents, practicing physicians, 
and faculty. Non-URM category is not shown.



www.manaraa.com
Radiology: Volume 270: Number 1—January 2014 n radiology.rsna.org 235

SPECIAL REPORT: Diversity among U.S. Diagnostic Radiology Physicians Chapman et al

practicing physicians (23.5%) and fac-
ulty members (26.1%), as compared 
with the overall U.S. population (50.8%) 
(P , .001 for each comparison). When 
we compared practicing physicians with 
faculty members, for all individual URM 
groups—blacks, AI/AN/NH/PI, and His-
panics—and females, there were no sig-
nificant differences (P = .799, .503, .296, 
and .026, respectively).

Diagnostic Radiology Practicing 
Physicians and Faculty Compared with 
Diagnostic Radiology Residents
URMs comprised 8.3% of residents. 
For all individual URM groups and fe-
males, representation was significantly 
increased for residents, compared with 
practicing physicians (P , .001 for 
each comparison). Representation for 
residents, compared with faculty, was 
not significantly different for blacks 
(3.1% vs 2.0%, P = .032), AI/AN/NH/
PI (0.4% vs 0.1%, P = .006), Hispanics 

faculty, residents, and residency appli-
cants. Table 1 shows the raw data for 
all groups evaluated.

Diagnostic Radiology Practicing 
Physicians and Faculty Compared with 
the U.S. Population
Individually, blacks, AI/AN/NH/PI, and 
Hispanics were significantly underrep-
resented among practicing physicians 
and faculty members, as compared with 
the overall U.S. population (P , .001 
for each comparison), confirming their 
URM status in diagnostic radiology. Col-
lectively, URMs comprised 30% of the 
U.S. census for 2010 (race [7] and sex 
[8]), 5.8% of practicing physicians, and 
6.6% of faculty. Representation, respec-
tively, for practicing physicians, faculty, 
and U.S. census was 2.1%, 2.0%, and 
12.6% for blacks; 0.1%, 0.1%, and 1.1% 
for AI/AN/NH/PI; and 3.8%, 4.3%, and 
16.3% for Hispanics. Females were sim-
ilarly significantly underrepresented as 

medicine and pediatrics; rank 15, oph-
thalmology; rank 16, physical medicine 
and rehabilitation; rank 17, dermatol-
ogy; rank 18, neurologic surgery; rank 
19, transitional year (postgraduate year 
1); and rank 20, urology. The National 
Residency Matching Program Applicant 
Survey (30) was used to assess diag-
nostic radiology residency applicant im-
portance of cultural, racial-ethnic, and 
sex diversity of institutional staff and 
cultural and racial-ethnic geographic di-
versity among the 18 reported residency 
training programs.

Results

Comparative Cohort Analysis
Figures 1–3 show the distribution for 
URMs, racial groups, Hispanic ethnic-
ity, and female sex, respectively, com-
pared among the U.S. population, diag-
nostic radiology practicing physicians, 

Figure 2

Figure 2: Distribution by (a) race and (b) Hispanic ethnicity for 2010 of the U.S. population, U.S. medical school graduates, and diagnostic radiology residency 
applicants, residents, practicing physicians, and faculty. ∗ = significantly different proportion (P , .001) in comparison with diagnostic radiology residents; analyses 
were not performed for the “other” category. In a, “white” category is not shown. In b, non-Hispanic ethnicity category is not shown.



www.manaraa.com
236 radiology.rsna.org n Radiology: Volume 270: Number 1—January 2014

SPECIAL REPORT: Diversity among U.S. Diagnostic Radiology Physicians Chapman et al

residents (internal medicine). As noted 
in Table 2, of these 20 training pro-
grams, diagnostic radiology ranks as 
follows: last (20th) in representation of 
URMs combined at 8.3% (range for top 
20, 8.3%–20.0%); 19th in representa-
tion of Hispanics at 4.8% (range for top 
20, 4.7%–9.6%), above only orthope-
dic surgery; 18th in representation of 
blacks at 3.1% (range for top 20, 2.7%–
10.7%), above otolaryngology and tran-
sitional year; 17th in representation of 
females at 27.8% (range for top 20, 
13.2%–81.4%), the lowest nonsurgical 
specialty and also below surgery (gen-
eral) and otolaryngology; and 16th in 
representation of AI/AL/NH/PI at 0.4% 
(range for top 20, 0.1%–1.3%).

Diagnostic Radiology Residents over Time 
by Race, Ethnicity, and Sex
Figure 4 shows the distribution of di-
agnostic radiology residents by race, 
ethnicity, and sex for the 2003–2004 
through 2010–2011 academic years. The 
ranges were as follows: males, 71.9%–
73.2%; whites, 61.8%–66.3%; Asians, 
23.9%–26.2%; females, 26.8%–28.1%; 
URMs overall, 7.4%–8.5%; Hispanics, 
4.6%–5.3%; blacks, 2.2%–3.1%; and 
AI/AN/NH/PI, 0.4%–0.5%. When we 
analyzed differences over time, repre-
sentation was found to be unchanged 
for all groups, as follows: AI/AN/NH/
PI, 0.01 (95% CI: 20.012, 0.040; P = 
.227); Asians, 0.17 (95% CI: 20.108, 
0.439; P = .189); blacks, 0.06 (95% 
CI: 20.055, 0.172; P = .255); Hispan-
ics, 20.02 (95% CI: 20.104, 0.066; P 
= .609); and females, 0.13 (95% CI: 
0.016, 0.245; P = .032).

Diagnostic Radiology Residency Applicant 
Characteristics and Comparisons with 
Residents and Medical School Graduates
When we compared diagnostic radiol-
ogy applicants with diagnostic radiology 
residents, there were more black (5.6% 
vs 3.1%, P , .001) and AI/AL/NH/PI 
(1.7% vs 0.4%, P , .001) applicants, 
and there was no difference for Hispan-
ic (5.9% vs 4.8%, P = .129), and female 
(28.1% vs 27.8%, P = .835) applicants. 
When we compared diagnostic radi-
ology applicants with medical school 
graduates, the proportions of females 

radiology residents with diagnostic ra-
diology subspecialty trainees, and no 
significant differences were noted when 
we compared URM groups (P = .005–
.6386). Females showed significantly 
increased representation as trainees in 
pediatric radiology (50.7%) and under-
representation as trainees in vascular 
and interventional radiology (12.2%), 
compared with representation as diag-
nostic radiology residents (27.8%) (P , 
.001 for each comparison).

Diagnostic Radiology Residents Compared 
with the Other Residency Training 
Specialties
With 4531 residents in 2010, diagnos-
tic radiology ranked ninth in size com-
pared with the 19 other largest training 
programs, ranging from a minimum 
of 1069 residents (urology) to 22 415 

(4.8% vs 4.3%, P = .439), or females 
(27.8% vs 26.1%, P = .219).

Diagnostic Radiology Residents Compared 
with Medical School Graduates
URMs comprised 15.3% of medical 
school graduates in 2010. When we 
compared diagnostic radiology resi-
dents with medical school graduates by 
individual groups, respectively, blacks 
(3.1% vs 6.8%), AI/AN/NH/PI (0.4% 
vs 1.1%), Hispanics (4.8% vs 7.4%), 
and females (27.8% vs 48.3%) were 
all significantly underrepresented (P , 
.001 for each comparison).

Diagnostic Radiology Residents Compared 
with Diagnostic Radiology Subspecialty 
Trainees
Few significant differences were noted 
when we compared female diagnostic 

Figure 3

Figure 3: Distributions of female sex for 2010 in order of descending repre-
sentation of the U.S. population, U.S. medical school graduates, and diagnostic 
radiology residency applicants, residents, faculty, and practicing physicians.  
∗ = indicates a significantly different proportion (P , .001) in comparison with 
diagnostic radiology residents; analyses were not performed for the “other” 
category. Data about race, ethnicity, and sex were from 2003–2004 through 
2010–2011. Non-Hispanic and “other” categories were not shown.
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(28.1% vs 48.3%) and whites (54.3% vs 
63.4%) were significantly smaller as ap-
plicants, and for Asians the proportions 
were significantly larger as applicants 
(24.4% vs 20.8%) (P , .001 for each 
comparison); there was no difference 
for blacks (5.6% vs 6.8%, P = .109), 
Hispanics (5.9% vs 7.4%, P = .029), 
and AI/AL/NH/PI (1.7% vs 1.1%, P = 
.043). The reported mean number of 
applications per applicant for all diag-
nostic radiology residency applicants 
was 44.1 (standard deviations were not 
provided). The mean number of appli-
cations per group in descending order 
was as follows: Asian, 53.8; Hispanic, 
50.1; female, 44.8; male, 42.4; white, 
40.7; and black, 37.2. Reported sepa-
rately, the mean number of applications 
per group for American Indians and 
Alaskan Natives combined was 31.9 
and for Native Hawaiians and Pacific 
Islanders combined was 16.9. Accord-
ing to the National Residency Match-
ing Program Applicant Survey (30), of 
18 assessed specialties, diagnostic ra-
diology tied for 14th rank for cultural, 
racial-ethnic, and sex diversity of insti-
tutional staff and 15th rank for cultural 
and racial-ethnic geographic diversity 
for the percentage of applicants rank-
ing the above categories either one or 
two among eight total factors of impor-
tance when they were selecting where 
to interview and how to compile their 
rank lists.

Discussion

In this analysis of diversity on the basis 
of race, Hispanic ethnicity, and sex in 
the U.S. diagnostic radiology physician 
workforce, we found that URM groups 
and females are significantly underrep-
resented as residents, academic faculty, 
and practicing physicians compared 
with the overall U.S. population and 
medical school graduates. While in-
creased URM and female proportions 
as residents compared with practicing 
physicians suggest historical improve-
ments, there is no significant increase 
in representation for individual URM 
groups or females during the past 8 
academic years, indicating that repre-
sentation will not dramatically change Ta
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greater proportion of females (33.3% 
vs 27.8%, P = .005) and Asians (32.8% 
vs 26.2%, P , .001), it had a smaller 
proportion of AI/AN/NH/PI (0.3% vs 
0.4%, P = .039), and it showed no dif-
ference in proportions of blacks (3.3% 
vs 3.1%, P = .707) or Hispanics (3.3% 
vs 4.8%, P = .097) (32).

Researchers in previous literature 
(13) examined diagnostic radiology sex 
disparities related to interest, exposure, 
and mentorship. Specific influences in-
cluded work attitudes and hours, job 
satisfaction, technology, training length, 
patient contact, and exposure to radi-
ology mentors during medical school 
basic science and clerkship years. In 
a survey of women physicians, radiol-
ogists, despite having higher incomes, 
reported less job satisfaction and work 
control, they reported working more 
hours, they were more likely to believe 
they were overworked, and they noted 
sexual harassment (33). Although inter-
est was unchanged after a 7-week in-
troductory diagnostic radiology course 
to 1st-year medical students, the ex-
posure revealed variable sex trends, 
with women rating more patient con-
tact as a positive influence on residency 
selection and technological work as a 
negative influence (34). Without URM-
specific data in diagnostic radiology, 
one may extrapolate from the top five 
reasons reported by URMs for selecting 
medicine as a career. Blacks and His-
panics versus other groups (including 
whites and Asians) rated the following 
as highest: patient contact (56.5% and 
58.7%, respectively, vs  52.9%), ex-
ercise of social responsibility (66.4% 
and 66.0%, respectively, vs  62.8%), 
educating patients about health (85.4% 
and 76.6%, respectively, vs  69.9%), 
and the opportunity to make a differ-
ence (92.6% and 92.4%, respectively, 
vs  89.5%) (35). These data demon-
strate that emphasizing opportunities 
for patient contact and education in 
diagnostic radiology may attract both 
URMs and women.

Investigation of unconscious bias 
(36–38) may also be warranted. A 
recent study showed that female lab-
oratory manager position candidates 
were rated less competent and hirable 

in the near future. Efforts have been 
made to increase the available pipeline 
of medical school URM graduates (31). 
Nonetheless, our findings indicate that 
these groups decrease in representa-
tion when moving from medical school 
graduates to diagnostic radiology resi-
dency. Although ninth largest, diagnos-
tic radiology ranks 17th in female and 

20th in URM representation among the 
20 largest residency training specialties, 
which include primary care, surgical, 
and nonsurgical specialties. In compar-
ison with radiation oncology, its related 
specialty also receiving board certifica-
tion by the American Board of Radiol-
ogy, we have previously reported that 
radiation oncology had a significantly 

Table 2

Diagnostic Radiology Specialty Residency Trainee Demographic Characteristics 
Compared with the 20 Largest Specialties for 2010

Characteristic Diagnostic Radiology
Range for Largest  
20 Specialties

Diagnostic Radiology Ranking among  
20 Largest Specialties

Overall size* 4531 1069–22 415 9th

AI/AL/NH/PI 0.4%† 0.1%–1.3%‡ 16th

Female 27.8%† 13.2%–81.4%‡ 17th

Black 3.1%† 2.7%–10.7%‡ 18th

Hispanic 4.8%† 4.7%–9.6%‡ 19th

URMs combined 8.3%† 8.3%–20.0%‡ 20th

Note.—Residency training programs in descending order of size were as follows: internal medicine; family medicine; pediatrics; 
surgery, general; anesthesiology; emergency medicine; obstetrics and gynecology; psychiatry; diagnostic radiology; orthopedic 
surgery; pathology, anatomic and clinical; neurology; otolaryngology; internal medicine and pediatrics; ophthalmology; physical 
medicine and rehabilitation; dermatology; neurologic surgery; transitional year; and urology.

* Overall size refers to numbers of individuals in each category. 
† Percentages were calculated with number of individuals in each subgroup (Table 1) as the numerator and overall size of 
4531 for diagnostic radiology as the denominator. Percentages were rounded. 
‡ Numerators and denominators for percentage ranges are in reference 27.

Figure 4

Figure 4:  Diagnostic radiology residents by race, ethnicity, and sex from 
2003–2004 through 2010–2011. Non-Hispanic and “other” categories are not 
shown.
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 5. Saha S, Guiton G, Wimmers PF, Wilkerson 
L. Student body racial and ethnic composi-
tion and diversity-related outcomes in US 
medical schools. JAMA 2008;300(10):1135–
1145. 

 6. Reede JY. A recurring theme: the need for mi-
nority physicians. Health Aff (Millwood) 2003; 
22(4):91–93. 

 7. Humes KR, Jones NA, Ramirez RR. Over-
view of race and Hispanic origin: 2010. http://
www.census.gov/prod/cen2010/briefs/
c2010br-02.pdf. Published March 2011.  
Accessed June 7, 2012.

 8. Howden LM, Meyer JA. Age and sex compo-
sition: 2010. http://www.census.gov/prod/
cen2010/briefs/c2010br-03.pdf. Published 
May 2011. Accessed June 7, 2012.

 9. Wing P, Langelier MH. Workforce short-
ages in breast imaging: impact on mam-
mography utilization. AJR Am J Roentgenol 
2009;192(2):370–378. 

 10. Merewitz L, Sunshine JH. A portrait of pe-
diatric radiologists in the United States. AJR 
Am J Roentgenol 2006;186(1):12–22. 

 11. Rauscher GH, Allgood KL, Whitman S, 
Conant E. Disparities in screening mam-
mography services by race/ethnicity and 
health insurance. J Womens Health (Larch-
mt) 2012;21(2):154–160. 

 12. Boechat MI. Women in pediatric radiology. 
Pediatr Radiol 2010;40(4):484–487. 

 13. Deitch CH, Sunshine JH, Chan WC, Shaf-
fer KA. Women in the radiology profession: 
data from a 1995 national survey. AJR Am J 
Roentgenol 1998;170(2):263–270. 

 14. Baker SR, Barry M, Chaudhry H, Hubbi B. 
Women as radiologists: are there barriers 
to entry and advancement? J Am Coll Ra-
diol 2006;3(2):131–134. 

 15. Lewis RS, Bhargavan M, Sunshine JH. 
Women Radiologists in the United States: 
results from the American College of Radiol-
ogy’s 2003 Survey. Radiology 2007;242(3): 
802–810. 

 16. Gunderman RB, Moore M. Increasing di-
versity: underrepresented minorities. J Am 
Coll Radiol 2008;5(1):57–59. 

 17. American Association of Medical Colleges. 
Underrepresented in medicine definition. 
https://www.aamc.org/initiatives/urm. Ac-
cessed June 7, 2012.

 18. Smart DR. Physician characteristics and 
distribution in the US 2012. Chicago, Ill: 
American Medical Association, 2012. http://
amascb.pdn.ipublishcentral.com/product/
physician-characteristics-distribution-in-
us-2012. Published 2012. Accessed May 6, 
2012.

situation with respect to diversification 
of the workforce will probably be left to 
just a few progressive training program 
directors to solve. Future investigation 
should seek to identify whether such ex-
emplary programs currently exist in the 
field.

This analysis is limited in that 
groups were compared across 1 year, 
with the most recent publicly avail-
able data, acknowledging that medi-
cal school graduates and applicants in 
2010 would become residents in 2012. 
Analysis of resident diversity annually 
since 2003 was performed to attempt 
to assess such trends in delayed diver-
sity. Finally, in this analysis, we did not 
seek to establish “correct” or “suffi-
cient” levels of racial, ethnic, and sex 
diversity; we simply sought to assess 
current diagnostic radiology represen-
tation and trends.

In conclusion, females and URM 
remain underrepresented in the diag-
nostic radiology physician workforce 
despite an available pipeline of medical 
students. Given prevalent health care 
disparities and an increasingly diverse 
society, future research and training ef-
forts should address increasing resident 
diversity.
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