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o PURPOSE: To describe the career choices of newly prac-
ticing ophthalmologists and explore factors influencing
career decisions and satisfaction.

e METHODS: A cross-sectional study was conducted us-
ing data from an electronic survey of ophthalmologists
who completed training within the prior 5 years. The sur-
vey included questions about demographic information,
medical education, current practice, factors affecting ca-
reer choices, and career satisfaction. Statistical compar-
isons were made based on gender, type of practice, sub-
specialty training, and practice area.

e RESULTS: Surveys were completed by 696 (32%)
newly practicing ophthalmologists, including 276 (40%)
women, 179 (29%) academicians, and 465 (67%) sub-
specialists. A higher proportion of female respondents en-
tered academics than male respondents (36% vs 26%,
P = .009). Female and male respondents pursued fel-
lowship training with similar frequency (64% vs 68%,
P = .32), but men were more likely to seek vitreoreti-
nal fellowships (30% vs 11%, P < .001) and women
were more likely to undertake fellowships in pediatric
ophthalmology (21% vs 8%, P < .001), uveitis (10%
vs 2%, P = .002), and neuro-ophthalmology (6% vs 2%,
P = .042). A total of 514 (83%) respondents reported
being happy with work life.

e CONCLUSIONS: The career choices of newly practic-
ing ophthalmologists differ based on gender, type of prac-
tice, subspecialty training, and practice area. Many fac-
tors affect career decisions, and they have varying influ-
ence on subgroups within ophthalmology. Ophthalmolo-
gists have high levels of career satisfaction. This informa-
tion may prove useful when developing workforce strate-
gies to meet future eye care needs.
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that direct them down a career pathway toward an

area of medical practice. Ophthalmology is consid-
ered one of the most desirable fields of medicine, and many
of the features attracting medical students to the specialty
have been previously described.'”” Ophthalmology involves
a broad range of practice encompassing a mixture of both
medicine and surgery, treatment of children and adults,
and provision of primary care as well as highly specialized
treatment.'* The prevalence and chronic nature of many
ocular diseases allow ophthalmologists to provide a con-
tinuity of care in which meaningful, long-term relation-
ships with patients can develop.”’ In addition to interact-
ing with patients, ophthalmologists have an opportunity
to work with other physicians in diagnosing and treating
many systemic diseases with ocular manifestations.* As a re-
sult of technological advances in ophthalmology, diagnos-
tic and therapeutic management can be performed with a
high degree of precision that is unavailable to other spe-
cialties.>* %7 Ophthalmologists can positively impact the
quality of life of their patients by improving vision.”*° On-
call responsibilities are low and financial compensation is
high for ophthalmologists relative to other medical special-
ists.[' %087 Ophthalmologists rarely deal with life-and-
death decisions.’ A high level of intellectual and emotional
satisfaction is enjoyed by those who practice in the field.*°
Merritt! coined the term “Rolls Royce residencies” to de-
scribe the specialties that maximize professional pleasures
and minimize career displeasures, and ophthalmology was
cited as a prototypical residency in this category. It is not
surprising that ophthalmology is one of the most competi-
tive surgical specialties for training positions.'"

Concern has been raised regarding whether an adequate
number of ophthalmologists will be available to meet the
future eye care needs in the United States. Demand for vi-
sion services will increase as a result of an aging popula-
tion and a growing prevalence of chronic diseases with oc-
ular sequelae, such as diabetes and hypertension.''"!” The
number of ophthalmologists per capita has declined over
the past 2 decades.”” The decrease in density of ophthal-
mologists contrasts with an increase in the density of total
US physicians.!>'* Although the number of medical school
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graduates and residency positions continue to rise overall,
ophthalmology has maintained a relatively fixed number of
residency slots producing a reduction in provider density in
the context of an expanding population.'>'>"!¥ The demo-
graphic characteristics of ophthalmologists are also chang-
ing with a greater subspecialization, increased proportion of
women, and aging of eye care providers.'”!”** Expectant
retirement of ophthalmologists in the Baby Boomer gener-
ation and a desire for increased part-time employment by
Millennials could have a marked negative impact on the
physician workforce in the future.

Achieving a balanced workforce is essential in meet-
ing the ophthalmic needs of patients. However, physi-
cian workforce projections in medicine are complex.'?»?>%
Many factors must be evaluated beyond the number of oph-
thalmologists entering the specialty from training programs
and the number exiting the profession because of death, dis-
ability, or retirement. Additional important considerations
include the number of other eye care providers, practice
patterns, shifts in the patient population and disease demo-
graphics, new treatments and technologies, improvements
in practice efficiency, telemedicine, subspecialization, mod-
ifications in practice models, and changes in patient de-
mands and needs. Workforce planning analysis requires not
only knowledge of the overall supply and demand for oph-
thalmic services, but also an understanding of factors influ-
encing ophthalmologists-in-training to pursue various ca-
reer pathways.

Numerous studies have evaluated factors influencing ca-
reer choices among physicians.’*"’! These studies have
been prompted by concerns about the physician work-
force composition, declining applicant pools for some sub-
specialties, changes in the gender composition of medi-
cal graduates, and shifts in priorities affecting career deci-
sions. Previous investigations have largely focused on the
selection of specialties by medical students’*>? and career
choices involving areas of medicine outside of ophthalmol-
o0gy.*1%> Surveys have assessed factors influencing the ca-
reer choices of ophthalmology residents.””>'?* 1’1 However,
data obtained from residents are based on career expecta-
tions rather than actual experience. Trainees’ perceptions
of clinical practice have been shown to differ from those of
practicing ophthalmologists."*> We hypothesize that factors
affect the career decisions of subgroups within ophthalmol-
ogy in different ways. The purpose of this study is to describe
the career choices of newly practicing ophthalmologists and
explore factors contributing to career decisions and career
satisfaction.

METHODS

o SURVEY DEVELOPMENT: This cross-sectional study was
approved by the institutional review board at the Univer-
sity of Miami. The study adhered to the tenets of the Dec-
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laration of Helsinki and the Health Insurance Portability
and Accountability Act. A 27-item questionnaire was de-
veloped after reviewing the medical literature relating to
factors influencing career choices among physicians. The
questionnaire was arranged into 4 domains, including de-
mographic information, medical education, current prac-
tice, and career satisfaction (Appendix). A 5-point Likert
scale was used to assess the quality of rotations during res-
idency, factors influencing the final career choice, and ca-
reer satisfaction. Discussions with residents, fellows, young
faculty, and program directors were used to refine the ques-
tionnaire. The questionnaire was pilot tested by a group of
15 ophthalmologists to further establish face validity and
content validity.

e SURVEY DISTRIBUTION: The study included ophthal-
mologists who completed residency or fellowship training
within the previous 5 years. Ophthalmologists in the mili-
tary were excluded because they may be restricted in their
career choices. Eligible participants were identified using
the American Academy of Ophthalmology (AAQO) mem-
bership database. An online survey tool (SurveyMonkey
Inc, Palo Alto, California, USA) was used to distribute the
questionnaire and collect responses. After the review and
approval of the study protocol by the AAQO, an email invita-
tion was sent on April 29, 2013, containing an explanation
of the goals of the research and a link to the survey. Re-
minder emails were sent 2 and 4 weeks later, and the survey
was closed after 6 weeks. Survey data were collected anony-
mously. However, respondents were given the option to pro-
vide contact information to be included in an incentive raf-
fle for an iPad. This identifying information was not linked
to survey data. Incentive gifts are a standard technique used
in survey research to improve response rates, which are typ-
ically poor in physician surveys.'”’ The IP address was reg-
istered during the electronic survey, and additional surveys
were not accepted from the same computer.

e STATISTICAL ANALYSIS: Data were exported from the
SurveyMonkey server and downloaded to a secure,
password-protected database. Percentages were calculated
from survey responses. In some cases, the sum of percent-
ages exceeded 100% because more than 1 answer choice
could have been selected (eg, higher degrees held). Univari-
able comparisons were made using the 2-sided Student ¢ test
for continuous variables and the x? test with Yates correc-
tion applied for 2 x 2 tables. Multivariable analysis was per-
formed using logistic regression analysis with forward step-
wise inclusion to determine factors that were independently
associated with career satisfaction. A P value less than .05
was considered statistically significant in our analyses.

The test-retest reliability of the survey was assessed by
readministering the survey to a subset of initial respondents.
Sample size calculations were performed to determine an
appropriate number for retesting. We expected an intraclass
correlation coefficient (ICC) of 0.6 based on a prior simi-
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TABLE 1. Demographic Characteristics

Respondents (n = 696)

Age (y)
Mean + SD 35.4 +£ 3.6
Median [range] 35 [21-55]
Sex, n (%)
Female 276 (40)
Male 420 (60)
Race/ethnicity, n (%)
African American/Black 10 (1)
Asian 175 (25)
Caucasian 436 (63)
Hispanic/Latino 36 (5)
Other 33 (5)
Marital status, n (%)
Married 559 (80)
Not married 136 (20)
Children during training, n (%)
No 391 (56)
Yes 302 (44)

lar survey’' and selected a 95% confidence interval width
of 0.4 (0.4-0.8). The confidence interval 0.4-0.75 is con-
sidered to be a fair to good ICC and is commonly used.'**
For an ICC of 0.6, a sample size of 40 respondents would
be needed for a 95% confidence interval width of 0.4 (0.4-
0.8).!%> Respondents who provided their email addresses
were randomly selected for retesting 3 months after the ini-
tial survey. An email invitation was sent, which included
an explanation for the repeat testing and a new survey link.
Invitations were delivered until a total of 40 respondents
completed a second survey, and responses were associated
with their original survey using the IP addresses. Personal
identifiers were not linked to the survey data. The ICCs
ranged from 0.64 to 1.00 for binary questions, 0.61 to 1.00
for multiple choice questions, 0.69 to 0.92 for Likert scale
questions, and 0.50 to 0.96 for questions requiring numeri-
cal answers.

RESULTS

e OVERALL GROUP: The survey was distributed to 2145
newly practicing ophthalmologists, and 696 (32%) re-
sponded. Some questions were not answered because they
did not apply to the respondent (eg, year fellowship training
was completed), and others were skipped. Table 1 presents
the demographic characteristics of respondents. The age
(mean =+ standard deviation [SD]) was 35.4 + 3.6 years,
and 420 (60%) were male.

Table 2 provides information about the medical train-
ing of respondents. A Doctor of Medicine (MD) degree
was held by 673 (97%) respondents, and 20 (3%) had a
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Doctor of Osteopathic Medicine (DO) degree. Many re-
spondents had additional higher degrees, including 52 (7%)
with a Doctor of Philosophy (PhD), 16 (2%) with a Mas-
ter of Public Health (MPH), and 8 (1%) with a Master of
Business Administration (MBA ). The number of full-time
faculty in residency (mean # SD) ranged from 0.8 &+ 0.6
for ophthalmic pathology to 4.3 = 3.0 for retina. The num-
ber of cataract procedures (mean & SD) performed during
residency was 159.6 & 59.8. Scholarly activities during res-
idency included presentation of a paper or poster at a na-
tional meeting by 508 (73%) respondents, publication in
a peer-reviewed journal by 386 (55%), research as a team
member by 379 (54%), research as a primary investigator
or project leader by 258 (37%), and publication of a book
chapter or non—peer-reviewed article by 205 (29%).

Fellowship training was completed by 465 (67%) respon-
dents. The subspecialty area of fellowship training included
113 (24%) cornea/external disease, 107 (23%) retina, 99
(21%) glaucoma, 79 (17%) anterior segment/refractive
surgery, 59 (13%) pediatric ophthalmology, 39 (8%) oculo-
plastics, 36 (8%) medical retina, 24 (5%) uveitis, 17 (4%)
neuro-ophthalmology, and 3 (0.6%) ophthalmic pathology.
Other fellowships were pursued by 6 (1%) respondents,
including 4 ocular oncology, 1 international, and 1 oph-
thalmic genetics. Twelve (3%) respondents reported under-
going fellowship training, but the subspecialty area was not
provided. The decision to pursue fellowship training was
made during PGY (postgraduate year) 2 and 3 by 131 (29%)
and 133 (29%) respondents, respectively. The choice of
subspecialty area for fellowship training was made in PGY
2 by 125 (27%) respondents and in PGY 3 by 162 (36%).

Table 3 shows data relating to the current practice of re-
spondents. One hundred seventy-nine (29%) respondents
were full-time academic ophthalmologists, and 410 (66%)
were in private practice. The area of ophthalmic practice
included 359 (58%) comprehensive ophthalmology, 189
(30%) cornea/external disease, 166 (27%) anterior seg-
ment/refractive surgery, 149 (24%) glaucoma, 108 (17%)
vitreoretinal disease and surgery, 92 (15%) medical retina,
80 (13%) oculoplastics, 76 (12%) pediatric ophthalmology,
53 (9%) uveitis, 37 (6%) neuro-ophthalmology, 10 (2%)
other, and 3 (0.5%) ophthalmic pathology. The practice
area was strongly correlated with the area of subspecialty fel-
lowship training. However, some general ophthalmologists
practiced within a subspecialty area, and some subspecial-
ists practiced comprehensive ophthalmology and/or outside
their area of fellowship training. There were 304 (49%) re-
spondents who had 1 practice area, 146 (24%) had 2 prac-
tice areas, 109 (18%) had 3 practice areas, and 62 (10%)
had 4 or more practice areas. The number of work hours per
week (mean + SD) was 38.7 £ 11.4 hours in direct patient
care and 9.6 + 10.7 hours in ophthalmology outside of di-
rect patient care. The location of their clinical practice was
urban for 291 (47%) respondents, suburban for 226 (43%),
and rural for 65 (10%).
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TABLE 2. Medical Training

Respondents (n = 696)

288

Degree(s), n (%)
DO
MBA
MD
MPH
PhD
AOA member, n (%)
No
Yes
Year residency training completed, n (%)
<2006
2006
2007
2008
2009
2010
2011
2012
Number of full-time faculty in residency, mean + SD [range]
Comprehensive ophthalmology
Cornea/external disease
Glaucoma
Neuro-ophthalmology
Oculoplastics
Ophthalmic pathology
Pediatric ophthalmology
Retina
Uveitis
Number of procedures performed during residency, mean + SD [range]
Cataract
Strabismus
Corneal surgery
Glaucoma laser
Glaucoma filtering
Retina/vitreous
Other retinal
Oculoplastics and orbit
Globe trauma
Scholarly activities during residency, n (%)?
Publication in a peer-reviewed journal
Publication of a book chapter or non—peer-reviewed article
Presentation (paper or poster) at a national meeting
Research as primary investigator or project leader
Research as team member
Fellowship training, n (%)
No
Yes
Subspecialty area of fellowship training, n (%)°
Anterior segment/refractive surgery
Cornea/external disease
Glaucoma
Medical retina
Neuro-ophthalmology
Oculoplastics
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20 (3)
8 (1)
673 (97)
16 (2)
52 (7)
492 (71)
198 (29)

4.3 + 3.6 [0-30]
3.2 £2.3[0-15]
3.0 £ 2.0 [0-15]
17 £ 1.0 [0-7]
2.0 & 1.4 [0-14]
0.8 + 0.6 [0-3]
2.9 £ 2.1 [0-15]
4.3 £ 3.0 [0-25]
1.1 4+ 0.9 [0-6]

159.6 + 59.8 [25-600]
30.3 + 22.8 [0-200]
11.7 £ 13.0 [0-150]
370 + 48.0 [0-700]

11.4 + 9.2 [0-150]
12.3 + 33.9 [0-500]
72.8 + 93.8 [0-700]
38.4 + 370 [0-340]
15.1 + 13.5 [0-200]

231 (33)
465 (67)

79 (17)
113 (24)
99 (21)
36 (8)
17 (4)
39 (8)

(continued on next page)
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TABLE 2. (continued)

Respondents (n = 696)

Ophthalmic pathology
Pediatric ophthalmology
Uveitis
Vitreoretinal disease and surgery
Other
Did not answer
Timing of decision to pursue fellowship training, n (%)
Medical school
PGY 1
PGY 2
PGY 3
PGY 4
Timing of subspecialty fellowship choice, n (%)
Medical school
PGY 1
PGY 2
PGY 3
PGY 4
Year fellowship training completed, n (%)
2008
2009
2010
201
2012

82 (18)
59 (13)
131 (29)
133 (29)
46 (10)

50 (11)
42 (9)
125 (27)
162 (36)
76 (17)

74 (17%)
75 (17%)
74 (17%)
101 (23%)
121 (27%)

AOA = Alpha Omega Alpha, DO = Doctor of Osteopathic Medicine, MBA = Master of Business Administration, MD = Doctor of Medicine,
MPH = Master of Public Health, PGY = postgraduate year, PhD = Doctor of Philosophy.
2Some respondents participated in more than 1 scholarly activity during residency.

bSome respondents completed more than 1 fellowship.

Geographic location based on Census Bureau—designated
regions is provided in Table 3. One hundred twenty-five
(20%) respondents were located in the Midwest, 130 (21%)
in the Northeast, 207 (34%) in the South, and 148 (24%)
in the West. Our knowledge of the state in which each in-
vited ophthalmologist was practicing allowed determina-
tion of the geographic location of those who did not re-
spond to the survey. Three hundred thirty-six (22%) non-
respondents were located in the Midwest, 339 (22%) in
the Northeast, 500 (33%) in the South, and 360 (23%)
in the West. No significant difference in geographic distri-
bution was seen between respondents and nonrespondents
(P = .83), providing some evidence for the generalizability
of study results.

Table 4 reviews responses that were made using a 5-point
Likert scale. The quality of rotations during residency was
rated as very good or excellent by a majority of respon-
dents, with the exception of ophthalmic pathology. Fac-
tors that were rated as moderately important or very im-
portant in influencing the final career choice by at least
half of respondents included types of patient problems in
practice (70%), continuity of care (67%), challenging di-
agnostic problems (64%), role models/mentors (62%), ge-
ographic location (59%), rotation(s) in subspecialty area
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(58%), work hours (57%), income (53%), and job market
(51%). A positive level of happiness (ie, Likert score of 4 or
5) with work life was reported by 514 (83%) respondents,
and 555 (89%) were happy with life outside of work.

e GENDER: Table 5 compares results between female and
male ophthalmologists. Female respondents were on av-
erage younger than male respondents (34.7 years vs 35.8
years, P < .001). The racial/ethnic distribution of respon-
dents showed that proportionally more Caucasian respon-
dents were male (69% vs 54%), and more Asian (33%
vs 21%) and African American/Black (3% vs 0.2%) re-
spondents were female. Male respondents were more likely
to be married (85% vs 74%, P = .001) and have chil-
dren during training (53% vs 30%, P < .001) compared
with their female counterparts. A higher proportion of fe-
male respondents had an MD degree than male respon-
dents (99% vs 96%, P = .026). Male respondents reported
a greater number of comprehensive faculty during residency
(4.5vs 3.9, P =.039), whereas female respondents had more
cornea/external disease faculty (3.4 vs 3.0, P = .041). Male
respondents performed a larger number of cataract surgeries

(163.5 vs 153.7, P = .044), retina/vitreous procedures (15.0
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TABLE 3. Current Practice

Respondents (n = 696)

Practice type, n (%)
Solo private practice
Ophthalmology only group practice
Multispecialty group practice
Full-time academic
Not in clinical practice
Other
Area of practice, n (%)?
Anterior segment/refractive surgery
Comprehensive ophthalmology
Cornea/external disease
Glaucoma
Medical retina
Neuro-ophthalmology
Oculoplastics
Ophthalmic pathology
Pediatric ophthalmology
Uveitis
Vitreoretinal disease and surgery
Other
Hours per week, mean + SD
Direct patient care
Ophthalmology outside of direct patient care
Practice location, n (%)
Rural
Suburban
Urban
Geographic location, n (%)
Midwest
Northeast
South
West

46 (7)
280 (45)
84 (14)
179 (29)
1(2)
30 (5)

38.7 + 114
9.6 +10.7

65 (10)
266 (43)
291 (47)

2Some respondents are practicing in more than 1 area.

bUs Census Bureau-designated regions (Midwest = lllinois, Indiana, lowa, Kansas, Michigan, Minnesota, Missouri, Ohio,
Nebraska, North Dakota, South Dakota, and Wisconsin; Northeast = Connecticut, Maine, Massachusetts, New Hampshire,
New Jersey, New York, Pennsylvania, Rhode Island, and Vermont; South = Alabama, Arkansas, Delaware, Florida, Georgia,
Kentucky, Louisiana, Maryland, Mississippi, North Carolina, Oklahoma, Puerto Rico, South Carolina, Tennessee, Texas, Vir-
ginia, Washington DC, and West Virginia; West = Alaska, Arizona, California, Colorado, Hawaii, Idaho, Montana, Nevada,

New Mexico, Oregon, Utah, Washington, and Wyoming).

vs 8.1, P=.005), and other retinal procedures (80.0 vs 61.9,
P = .026) relative to female respondents.

Male respondents were more likely to have completed a
vitreoretinal disease and surgery fellowship (30% vs 11%,
P < .001), whereas female respondents were more likely to
have pursued fellowship training in neuro-ophthalmology
(6% vs 2%, P = .042), pediatric ophthalmology (21% vs
8%, P < .001), and uveitis (10% vs 2%, P = .002). Male re-
spondents had a higher probability of entering private prac-
tice than female respondents (74% vs 64%, P = .009). A
higher proportion of male respondents focused their clinical
practices on vitreoretinal disease and surgery (23% vs 9%,
P < .001), medical retina (18% vs 10%, P = .006), and an-
terior segment/refractive surgery (28% vs 17%, P = .002).
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A larger percentage of female respondents practiced pedi-
atric ophthalmology (18% vs 9%, P = .002). There were
206 (55%) male respondents and 111 (45%) female re-
spondents who practiced in more than 1 specialty area
(P = .026). Female respondents on average worked fewer
hours per week in direct patient care than male respondents
(36.9 hours vs 39.9 hours, P = .001). Female respondents
were more likely to practice in an urban location than male
respondents (50% vs 45%). Female respondents were more
influenced by several factors when making career decisions,
including continuity of care (mean Likert score 4.1 vs 3.7, P
< .001), types of patient problems in practice (mean Likert
score 4.0 vs 3.8, P = .020), challenging diagnostic prob-
lems (mean Likert score 3.9 vs 3.7, P = .048), geographic
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TABLE 4. Likert Scale Questions

Likert Score
1 2 3 4 5
Quality of rotations during residency, n (%)?
Cornea/external disease 7(1) 52 (8) 137 (22) 229 (36) 211 (33)
Glaucoma 8(1) 30 (5) 121 (19) 244 (38) 235 (37)
Neuro-ophthalmology 14 (2) 37 (6) 117 (18) 214 (34) 256 (40)
Oculoplastics 15 (2) 57 (9) 134 (21) 221 (35) 212 (33)
Ophthalmic pathology 46 (7) 84 (13) 192 (30) 143 (23) 165 (26)
Pediatric ophthalmology 10 (2) 41 (6) 126 (20) 219 (34) 241 (38)
Retina 3(.5) 17 (3) 85 (13) 247 (39) 285 (45)
Uveitis 27 (4) 73 (12) 208 (33) 187 (30) 133 (21)
Factors influencing final career choice, n (%)°
Challenging diagnostic problems 18 (3) 46 (7) 156 (25) 241 (39) 156 (25)
Continuity of care 19 (3) 42 (7) 140 (23) 244 (40) 171 (28)
Educational debt 247 (40) 113 (18) 128 (21) 97 (16) 32 (5)
Geographic location 91 (15) 50 (8) 113 (18) 140 (23) 223 (36)
Income 52 (8) 62 (10) 174 (28) 251 (41) 79 (13)
Job market 71 (12) 75 (12) 157 (25) 211 (34) 102 (17)
Opportunities to teach 112 (18) 132 (21) 167 (27) 127 (21) 79 (13)
Opportunities for research 230 (37) 125 (20) 113 (18) 86 (14) 64 (10)
Prestige 164 (27) 146 (24) 167 (27) 96 (16) 45 (7)
Research experience 252 (41) 139 (23) 116 (19) 69 (11) 40 (6)
Role models/mentors 46 (7) 55 (9) 134 (22) 179 (29) 205 (33)
Rotation(s) in subspecialty area 68 (11) 54 (9) 134 (22) 191 (31) 165 (27)
Types of patient problems in practice 21 (3) 33 (5) 129 (21) 243 (40) 189 (31)
Work hours 40 (6) 55 (9) 168 (27) 228 (37) 127 (21)
Working with new technology 38 (6) 71 (12) 163 (26) 247 (40) 97 (16)
Job satisfaction, n (%)
Happiness with work life® 4 (.6) 9(1 94 (15) 288 (46) 226 (36)
Happiness with life outside of job? 4(.6 6 (1) 57 (9) 251 (40) 304 (49)

2Question: Rate the quality of your rotations in each of the subspecialty areas of ophthalmology during residency. Answers: 1 = poor,

2 = fair, 3 = adequate, 4 = very good, 5 = excellent.

bQuestion: Indicate to what degree each of the following factors influenced your final career choice (specialty area and type of practice).
Answers: 1 = not at all important, 2 = slightly important, 3 = somewhat important, 4 = moderately important, 5 = very important.

°Question: How happy are you with your work life? Please answer on a scale of 1-5, with 1 being very unhappy and 5 being very happy.

9Question: How happy are you with your life outside of your job? Please answer on a scale of 1-5, with 1 being very unhappy and 5 being

very happy.

location (mean Likert score 3.8 vs 3.4, P = .004), and work
hours (mean Likert score 3.7 vs 3.5, P = .002). Male re-
spondents prioritized working with new technology (mean
Likert score 3.6 vs 3.3, P = .003) and income (mean Lik-
ert score 3.5 vs 3.2, P = .002). Male respondents reported
a higher level of happiness with work life than female re-
spondents (mean Likert score 4.2 vs 4.1, P = .007). A posi-
tive level of happiness (ie, Likert score of 4 or 5) with work
life was reported by 322 (86%) male ophthalmologists and
192 (77%) female ophthalmologists (P = .006). A negative
level of happiness (ie, Likert score of 1 or 2) with work life
was reported by 6 (2%) male respondents and 7 (3%) fe-
male respondents (P = .39). There were 336 (90%) male
ophthalmologists and 219 (88%) female ophthalmologists
who indicated a positive level of happiness with life outside
of work (P = .64). A negative level of happiness (ie, Likert
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score of 1 or 2) with life outside of work was reported by
6 (2%) male respondents and 4 (2%) female respondents
(P =1.00).

e PRACTICE TYPE: Table 6 compares results between oph-
thalmologists in academics and private practice. Ophthal-
mologists in academics were on average older than those in
private practice (35.8 years vs 34.9 years, P = .007). There
were proportionally more females in academics than private
practice (47% vs 36%, P = .009). The racial/ethnic distri-
bution showed a higher percentage of Asians and “Other”
respondents in academics (38% vs 26%) and Caucasians
in private practice (68% vs 56%). Academic ophthalmol-
ogists were more likely to hold a PhD degree (12% vs
5%, P = .003), whereas private practitioners were more

likely to have a DO degree (3% vs 0%, P = .035). Oph-
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TABLE 5. Comparison of Women and Men

Female (n = 276) Male (n = 420) P Value

Demographic characteristics

Age (y) <.001
Mean + SD 34.7+ 3.2 35.8+3.8
Median [range] 34 [29-49] 35 [21-55]

Race/ethnicity, n (%) <.001
African American/Black 9(3) 1(.2)
Asian 89 (33) 86 (21)
Caucasian 148 (54) 288 (69)
Hispanic/Latino 11 (4) 25 (6)
Other 15 (6) 18 (4)

Marital status, n (%) .001
Married 204 (74) 355 (85)
Not married 71 (26) 65 (15)

Children during training, n (%) <.001
No 193 (70) 198 (47)
Yes 83 (30) 219 (53)

Medical education

Degree(s), n (%)
DO 4(1) 16 (4) .068
MBA 2(.7) 6 (1.4) .39
MD 272 (99) 401 (96) .026
MPH 8 (3) 8(2) .39
PhD 22 (8) 30 (7) .68

AOA member, n (%) .78
No 197 (72) 295 (71)
Yes 77 (28) 121 (29)

Number of full-time faculty in residency, mean + SD
Comprehensive ophthalmology 39+35 45+3.6 .039
Cornea/external disease 34+25 3.0+21 .041
Glaucoma 3.1+21 3.0+19 .57
Neuro-ophthalmology 1.8+ 1.1 1.7+0.9 .37
Oculoplastics 19+ 15 20+ 13 71
Ophthalmic pathology 0.8+0.7 09+0.6 27
Pediatric ophthalmology 3.0+23 28+19 .37
Retina 43+3.0 4.3+ 3.1 .97
Uveitis 1.1+10 1.1+0.9 .84

Number of procedures performed during residency, mean + SD
Cataract 153.7 £ 62.6 163.5 £ 57.7 .044
Strabismus 29.8+24.4 30.6 + 217 .67
Corneal surgery 10.5 £12.3 12.5 + 13.4 .053
Glaucoma laser 35.8 + 36.6 377 £ 54.2 .63
Glaucoma filtering 10.5+9.3 11.9+9.2 .071
Retina/vitreous 8.1+ 177 15.0 + 41.0 .005
Other retinal 619 +£85.9 80.0 £ 98.0 0.26
Oculoplastics and orbit 36.0 + 374 40.0 + 36.7 .20
Globe trauma 142 + 114 15.7 £ 14.8 19

Quality of rotations during residency, mean Likert score &+ SD
Cornea/external disease 3.9+ 10 3.9+10 .38
Glaucoma 40+09 41+09 .48
Neuro-ophthalmology 40+10 41+10 41
Oculoplastics 3.8+ 1.1 3.9+10 .37
Ophthalmic pathology 3.6+ 13 34+12 .069
Pediatric ophthalmology 40+10 40+10 .82
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TABLE 5. (continued)

Female (n = 276) Male (n = 420) P Value
Retina 42409 43+0.8 .053
Uveitis 35+ 11 35+10 .81
Scholarly activities during residency, n (%)
Publication in a peer-reviewed journal 154 (56%) 232 (55%) .89
Publication of a book chapter or non—peer-reviewed article 82 (30%) 123 (29%) .90
Presentation (paper or poster) at a national meeting 209 (76%) 299 (71%) 19
Research as primary investigator or project leader 104 (38%) 154 (37%) .79
Research as team member 151 (55%) 228 (54%) 91
Fellowship training, n (%) .32
No 98 (36) 133 (31)
Yes 178 (64) 287 (68)
Subspecialty area of fellowship training, n (%)
Anterior segment/refractive surgery 25 (14) 54 (19) .23
Cornea/external disease 42 (24) 71 (25) .87
Glaucoma 36 (20) 63 (22) .75
Medical retina 14 (8) 22 (8) 1.00
Neuro-ophthalmology 11 (6) 6 (2) .042
Oculoplastics 15 (8) 24 (8) .99
Ophthalmic pathology 3(2) 0 1
Pediatric ophthalmology 37 (21) 22 (8) <.001
Uveitis 17 (10) 7 (2) .002
Vitreoretinal disease and surgery 20 (11) 87 (30) <.001
Other 2(1) 4(1) 1.00
Timing of decision to pursue fellowship training, n (%) .73
Medical school 32 (19) 50 (18)
PGY 1 23 (13) 36 (13)
PGY 2 55 (32) 75 (27)
PGY 3 45 (26) 88 (32)
PGY 4 17 (10) 28 (10)
Timing of subspecialty fellowship choice, n (%) .67
Medical school 14 (8) 31 (11)
PGY 1 17 (10) 24 (9)
PGY 2 44 (26) 81 (29)
PGY 3 66 (38) 95 (34)
PGY 4 31 (18) 45 (16)
Year fellowship training completed, n (%) 13
2008 27 (16) 47 (17)
2009 19 (11) 56 (20)
2010 31 (18) 43 (16)
2011 42 (25) 59 (21)
2012 51 (30) 70 (25)
Current practice
Practice type, n (%) .009
Academic 85 (36) 94 (26)
Private 148 (64) 262 (74)
Area of practice, n (%)
Anterior segment/refractive surgery 48 (17) 118 (28) .002
Comprehensive ophthalmology 148 (54) 211 (50) .43
Cornea/external disease 48 (17) 97 (23) .086
Glaucoma 50 (20) 99 (26) 1
Medical retina 24 (10) 68 (18) .006
Neuro-ophthalmology 17 (7) 20 (5) .51
Oculoplastics 24 (10) 56 (15) .083
Ophthalmic pathology 2(0.8) 1(0.3) .71
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TABLE 5. (continued)

Female (n = 276) Male (n = 420) P Value
Pediatric ophthalmology 43 (18) 33 (9) .002
Uveitis 22 (9) 31(8) .86
Vitreoretinal disease and surgery 21 (9) 87 (23) <.001
Other 6 (2) 4(1) .31
Hours per week, mean + SD
Direct patient care 36.9 + 10.8 39.9 + 11.5 .001
Ophthalmology outside of direct patient care 10.2 £ 11.9 9.1+98 .24
Practice location, n (%) .027
Rural 16 (6) 49 (13)
Suburban 107 (43) 159 (42)
Urban 124 (50) 167 (45)
Factors influencing final career choice, mean Likert score = SD
Challenging diagnostic problems 3.9+ 1.04 3.7 £0.98 .048
Continuity of care 4.1 £1.01 3.7 £0.99 <.001
Educational debt 22+133 23+124 .33
Geographic location 3.8 +£1.39 3.4+ 143 .004
Income 3.2+ 115 3.5+ 1.05 .002
Job market 3.4 +122 3.3+ 122 .38
Opportunities to teach 3.0+ 1.34 28+ 124 19
Opportunities for research 2.4 +1.39 2.4 +137 .52
Prestige 2.5+123 25+ 124 .89
Research experience 22+125 22 +127 .62
Role models/mentors 3.7 £ 122 3.7 £ 122 91
Rotation(s) in subspecialty area 3.6 +1.29 3.5 +127 .67
Types of patient problems in practice 4.0 +0.99 3.8 £ 1.02 .020
Work hours 3.7+1M 3.5+ 1.09 .002
Working with new technology 3.3+ 115 3.6 + 1.02 .003
Career satisfaction
Job satisfaction, mean Likert score 4+ SD
Happiness with work life 41+0.82 42+ 0.74 .007
Happiness with life outside of job 4.4 +0.76 4.4 +0.73 .83

AOA = Alpha Omega Alpha, DO = Doctor of Osteopathic Medicine, MBA = Master of Business Administration, MD = Doctor of Medicine,
MPH = Master of Public Health, PGY = postgraduate year, PhD = Doctor of Philosophy.

thalmologists in academics reported a greater number of
full-time faculty in residency in several subspecialties com-
pared with their counterparts in private practice, including
cornea/external disease (3.8 vs 2.9, P < .001), glaucoma
(3.5 vs 2.8, P = .001), neuro-ophthalmology (1.9 vs 1.6,
P =.001), ophthalmic pathology (1.0 vs 0.8, P = .001), pe-
diatric ophthalmology (3.4 vs 2.6, P < .001), and retina
(5.2 vs 3.9, P < .001). Private practitioners performed a
larger volume of glaucoma laser (40.9 vs 28.3, P = .001) and
retina/vitreous (14.2 vs 8.3, P = .007) procedures during
residency than academic ophthalmologists. Respondents in
academics provided a higher rating to the quality of res-
idency rotations in cornea/external disease (mean Likert
score 4.1 vs 3.9, P = .023) and glaucoma (mean Likert score
4.2 vs 4.0, P = .015) relative to those in private practice.
Academic ophthalmologists were more likely than private
practitioners to have published in a peer-reviewed journal
(71% vs 56%, P = .001), published a book chapter or non—
peer-reviewed article (41% vs 28%, P = .001), presented
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a paper or poster at a national meeting (91% vs 75%, P <
.001), and participated as a research team member (69% vs
55%, P = .002) during residency.

Ophthalmologists in academics pursued fellowship train-
ing more frequently than those in private practice (91%
vs 67%, P < .001). Academic ophthalmologists were more
likely to complete fellowships in neuro-ophthalmology (7%
vs 2%, P = .032), pediatric ophthalmology (19% vs 9%,
P = .004), and uveitis (9% vs 3%, P = .008). A higher
proportion of respondents in private practice focused their
clinical practices on comprehensive ophthalmology (69%
vs 33%, P < .001), anterior segment/refractive surgery
(30% vs 20%, P = .017), and medical retina (18% vs 7%,
P = .001). In contrast, a higher percentage of academic
ophthalmologists practiced pediatric ophthalmology (17%
vs 10%, P = .014). There were 75 (42%) academic ophthal-
mologists and 226 (55%) private practice ophthalmologists
who practiced in more than 1 specialty area (P = .004).
Ophthalmologists in private practice spent more hours per
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TABLE 6.

Comparison of Ophthalmologists in Academics and Private Practice

Academics (n = 179) Private Practice (n = 410) P Value

Demographic characteristics

Age (y) .007
Mean + SD 35.8+3.8 34.9 £ 3.1
Median [range] 35 [30-54] 34 [21-50]

Sex, n (%) .009
Female 85 (47) 148 (36)
Male 94 (53) 262 (64)

Race/ethnicity, n (%) <.001
African American/Black 1(.6) 6 (1)
Asian 49 (28) 97 (24)
Caucasian 99 (56) 278 (68)
Hispanic/Latino 9 (5) 17 (4)
Other 19 (11) 9(2)

Marital status, n (%) .46
Married 139 (78) 331 (81)
Not married 39 (22) 79 (19)

Children during training, n (%) .096
No 110 (61) 220 (54)
Yes 69 (39) 187 (46)

Medical education

Degree(s), n (%)
DO 0 13 (3) .035
MBA 3(2) 5(1) .96
MD 178 (99) 396 (97) .082
MPH 8 (4) 7 (2) .094
PhD 21 (12) 19 (5) .003

AOA member, n (%) .45
No 128 (72) 280 (48)
Yes 50 (28) 127 (31)

Number of full-time faculty in residency, mean + SD
Comprehensive ophthalmology 46 +3.9 42+35 .25
Cornea/external disease 3.8+27 29+20 <.001
Glaucoma 35+23 28+ 18 .001
Neuro-ophthalmology 19+ 10 1.6 £ 0.9 .001
Oculoplastics 21+14 19+ 14 .10
Ophthalmic pathology 1.0+£0.7 0.8+ 0.6 .001
Pediatric ophthalmology 34+28 26+ 16 <.001
Retina 52+35 39+29 <.001
Uveitis 1.2 +0.91 11 +0.9 .083

Number of procedures performed during residency, mean + SD
Cataract 158.9 + 57.6 160.2 + 59.0 .81
Strabismus 30.2 £ 21.6 30.2+222 .99
Corneal surgery 12.0 £ 14.8 11.8 £12.3 .85
Glaucoma laser 28.5+ 325 40.9 + 54.8 .001
Glaucoma filtering 122 +9.4 11.0 £ 9.1 .16
Retina/vitreous 8.3+9.9 14.2 £+ 411 .007
Other retinal 63.7 + 81.8 772 +£99.3 14
Oculoplastics and orbit 39.6 + 33.7 373+ 34.8 47
Globe trauma 14.6 £ 10.1 15.4 £ 14.8 .50

Quality of rotations during residency, mean Likert score + SD
Cornea/external disease 41 +10 3.9+10 .023
Glaucoma 42+0.9 40+0.9 .015
Neuro-ophthalmology 41 +11 40+10 41
Oculoplastics 3.9+ 11 39+10 .79
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TABLE 6. (continued)
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Academics (n = 179) Private Practice (n = 410) P Value
Ophthalmic pathology 3.6+ 13 34+12 .16
Pediatric ophthalmology 41+£10 40+£10 .052
Retina 43+0.8 42408 A1
Uveitis 35+12 35+ 10 .82
Scholarly activities during residency, n (%)
Publication in a peer-reviewed journal 127 (71) 229 (56) .001
Publication of a book chapter or non—peer-reviewed article 74 (41) 114 (28) .001
Presentation (paper or poster) at a national meeting 162 (91) 307 (75) <.001
Research as primary investigator or project leader 67 (37) 174 (42) .26
Research as team member 123 (69) 227 (55) .002
Fellowship training, n (%) <.001
No 16 (9) 135 (33)
Yes 162 (91) 275 (67)
Subspecialty area of fellowship training
Anterior segment/refractive surgery 22 (14) 53 (19) .16
Cornea/external disease 35 (22) 71 (26) .38
Glaucoma 37 (23) 57 (21) .69
Medical retina 11(7) 22 (8) .78
Neuro-ophthalmology 11 (7) 6 (2) .032
Oculoplastics 14 (9) 24 (9) 1.00
Ophthalmic pathology 3(2) 0 .096
Pediatric ophthalmology 30 (19) 24 (9) .004
Uveitis 15 (9) 8 (3) .008
Vitreoretinal disease and surgery 31 (19) 69 (25) .18
Other 3(2) 1(.4) .29
Timing of decision to pursue fellowship training, n (%) .20
Medical school 35 (22) 43 (16)
PGY 1 25 (16) 31 (12)
PGY 2 45 (28) 76 (29)
PGY 3 38 (24) 88 (33)
PGY 4 16 (10) 28 (11)
Timing of subspecialty fellowship choice, n (%) .53
Medical school 18 (11) 29 (11)
PGY 1 13 (8) 26 (10)
PGY 2 39 (25) 79 (29)
PGY 3 55 (35) 97 (36)
PGY 4 33 (21) 40 (15)
Year fellowship training completed, n (%) .91
2008 25 (16) 45 (17)
2009 29 (19) 41 (16)
2010 23 (15) 45 (17)
2011 35 (23) 62 (23)
2012 43 (28) 71 (27)
Current practice
Area of practice, n (%)
Anterior segment/refractive surgery 36 (20) 123 (30) .017
Comprehensive ophthalmology 59 (33) 282 (69) <.001
Cornea/external disease 37 (21) 101 (25) .35
Glaucoma 38 (21) 104 (25) .33
Medical retina 13 (7) 74 (18) .001
Neuro-ophthalmology 13 (7) 23 (6) .56
Oculoplastics 16 (9) 61 (15) .067
Ophthalmic pathology 2(1) 1(.2) .46
Pediatric ophthalmology 31 (17) 40 (10) .014
Uveitis 17 (10) 34 (8) .75
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TABLE 6. (continued)

Academics (n = 179) Private Practice (n = 410) P Value
Vitreoretinal disease and surgery 31 (17) 70 (17) 1.00
Other 2(1) 5(1) 1.00
Hours per week, mean + SD
Direct patient care 352+ 114 404+ 104 < .001
Ophthalmology outside of direct patient care 15.0 + 11.8 6.5+6.8 < .001
Practice location, n (%) <.001
Rural 6 (3) 57 (14)
Suburban 38 (21) 217 (53)
Urban 134 (75) 136 (33)
Factors influencing final career choice, mean Likert score + SD
Challenging diagnostic problems 41+£10 3.6+10 <.001
Continuity of care 3.9+ 11 3.8+ 10 47
Educational debt 19+12 25+13 <.001
Geographic location 3.1+£15 3.8+ 13 <.001
Income 3.0+12 3.6+10 <.001
Job market 3.0+ 13 35+ 11 <.001
Opportunities to teach 3.9+ 11 2.4 +11 <.001
Opportunities for research 3.5+13 19 + 1.1 <.001
Prestige 3.0+12 23+12 <.001
Research experience 3.1+13 18+ 10 <.001
Role models/mentors 42+10 35+12 <.001
Rotation(s) in subspecialty area 3.7+12 35+13 .040
Types of patient problems in practice 41+10 3.8+ 10 .010
Work hours 3.1+12 3.8+ 10 <.001
Working with new technology 3.4+12 3.5+10 .22
Career Satisfaction
Job satisfaction, mean Likert score + SD
Happiness with work life 42407 42+0.8 .64
Happiness with life outside of job 43+0.7 44+0.7 .006

AOA = Alpha Omega Alpha, DO = Doctor of Osteopathic Medicine, MBA = Master of Business Administration, MD = Doctor of Medicine,
MPH = Master of Public Health, PGY = postgraduate year, PhD = Doctor of Philosophy.

week in direct patient care (40.4 hours vs 35.2 hours, P
< .001), and those in academics spent more time in oph-
thalmology outside of direct patient care (15.0 hours vs 6.5
hours, P < .001). Academic ophthalmologists were more
likely to practice in an urban location than private practi-
tioners (75% vs 33%). Several factors were rated as more
important in influencing career choices by respondents in
academics relative to those in private practice, including
role models/mentors (mean Likert score 4.2 vs 3.5, P <
.001), challenging diagnostic problems (mean Likert score
4.1 vs 3.6, P < .001), types of patient problems in practice
(mean Likert score 4.1 vs 3.8, P = .010), opportunities to
teach (mean Likert score 3.9 vs 2.4, P < .001), rotation(s)
in subspecialty area (mean Likert score 3.7 vs 3.5, P = .040),
opportunities for research (mean Likert score 3.5 vs 1.9, P
< .001), research experience (mean Likert score 3.8 vs 1.8
P < .001), and prestige (mean Likert score 3.0 vs 2.3, P
< .001). Factors motivating career choices that were more
important to ophthalmologists in private practice than aca-
demics included work hours (mean Likert score 3.8 vs 3.1, P
< .001), geographic location (mean Likert score 3.8 vs 3.1,
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P < .001), income (mean Likert score 3.6 vs 3.0, P < .001),
job market (mean Likert score 3.5 vs 3.0, P < .001), and
educational debt (mean Likert score 2.5 vs 1.9, P < .001).
Respondents in private practice reported a higher level of
happiness with life outside of work compared with those in
academics (mean Likert score 4.4 vs 4.3, P = .006). A posi-
tive level of happiness (ie, Likert score of 4 or 5) with work
life was reported by 150 (84%) academic ophthalmologists
and 337 (83%) private practitioners (P = .71). There were
159 (89%) respondents in academics and 366 (89%) re-
spondents in private practice who indicated a positive level
of happiness with life outside of work (P = 1.00).

e FELLOWSHIP TRAINING: Table 7 compares results be-
tween ophthalmologists who did and did not pursue fel-
lowship training. Respondents who were general ophthal-
mologists were more likely to be married (85% vs 78%,
P = .030) and have children during training (49% vs 41%,
P = .046) than those who completed fellowship train-
ing. Subspecialists more commonly had an MD degree

(98% vs 94%, P = .016), and general ophthalmologists
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TABLE 7. Comparison of Fellowship Trained and General Ophthalmologists

General Ophthalmologist (n = 231) Fellowship Trained (n = 465) P Value

Demographic characteristics

Age (y) 81
Mean + SD 355+ 4.0 354+ 34
Median [range] 35 [29-56] 36 [21-54]

Sex, n (%) .33
Female 98 (42) 178 (38)
Male 133 (58) 287 (62)

Race/ethnicity, n (%) .084
African American/Black 5(2) 5(1)
Asian 44 (19) 131 (28)
Caucasian 157 (69) 279 (61)
Hispanic/Latino 11 (5) 25 (5)
Other 12 (5) 21 (5)

Marital status, n (%) .030
Married 197 (85) 362 (78)
Not married 34 (15) 102 (22)

Children during training, n (%) .046
No 117 (51) 274 (59)
Yes 113 (49) 189 (41)

Medical education

Degree(s), n (%)
DO 12 (5) 8(2) .019
MBA 1(.4) 7 (2) .39
MD 217 (94) 456 (98) .016
MPH 3(1) 13 (3) .34
PhD 17 (7) 35 (8) 1.00

AOA member, n (%) 1.00
No 163 (71) 329 (71)
Yes 65 (29) 133 (29)

Number of full-time faculty in residency, mean + SD
Comprehensive ophthalmology 4.0+37 44+35 A7
Cornea/external disease 26+ 16 34+24 <.001
Glaucoma 27 +17 3.1+21 .033
Neuro-ophthalmology 1.6 £ 0.9 1.7+10 .25
Oculoplastics 19+ 16 20+ 13 .66
Ophthalmic pathology 0.7 +0.7 09+0.6 .001
Pediatric ophthalmology 2.7+ 16 29+22 .27
Retina 39+29 45+ 31 .026
Uveitis 1.0+ 0.8 1.2+ 10 .023

Number of procedures performed during residency, mean + SD
Cataract 162.6 + 52.6 158.5 + 62.4 44
Strabismus 32.2 £ 216 29.6 +£23.2 .21
Corneal surgery 10.4 £ 12.1 12.2 £13.3 1
Glaucoma laser 39.5+ 443 36.0 + 49.3 42
Glaucoma filtering 10.2 £ 8.6 11.8+9.4 .058
Retina/vitreous 11.2 £ 28.0 127 £ 359 .62
Other retinal 74.0 + 88.7 72.4 £ 957 .87
Oculoplastics and orbit 40.5 + 415 375 + 36.1 .38
Globe trauma 13.8 £ 11.5 15.8 £ 14.1 12

Quality of rotations during residency, mean Likert score + SD
Cornea/external disease 3.7+10 40+10 .001
Glaucoma 3.9+09 41+0.9 .026
Neuro-ophthalmology 3.9+10 41+10 .008
Oculoplastics 3.8+ 11 39+10 .082

(continued on next page)

298 AMERICAN JOURNAL OF OPHTHALMOLOGY FEBRUARY 2022



TABLE 7. (continued)

General Ophthalmologist (n = 231) Fellowship Trained (n = 465) P Value
Ophthalmic pathology 3.3+12 35+12 .092
Pediatric ophthalmology 3.9+0.9 40+£10 .22
Retina 42+07 43+0.8 .22
Uveitis 35+10 3.5+ 11 .46
Scholarly activities during residency, n (%)
Publication in a peer-reviewed journal 84 (36) 302 (65) <.001
Publication of a book chapter or non—peer-reviewed article 28 (12) 177 (38) <.001
Presentation (paper or poster) at a national meeting 114 (49) 394 (85) <.001
Research as primary investigator or project leader 78 (33) 182 (39) 13
Research as team member 94 (41) 285 (61) <.001
Current practice
Practice type, n (%) <.001
Academic 17 (11) 162 (37)
Private 135 (89) 275 (63)
Hours per week, mean + SD
Direct patient care 370+ 8.2 39.3+12.2 .007
Ophthalmology outside of direct patient care 73+£95 10.3 £ 11.0 .005
Practice location, n (%) <.001
Rural 36 (23) 29 (6)
Suburban 73 (46) 193 (42)
Urban 50 (31) 241 (52)
Factors influencing final career choice, mean Likert score + SD
Challenging diagnostic problems 32+10 40+0.9 <.001
Continuity of care 3.7 £ 11 3.9+10 .21
Educational debt 26+13 22+13 .001
Geographic location 39+13 35+15 .003
Income 35+09 3.4+11 13
Job market 3.4+ 11 3.3+12 49
Opportunities to teach 2.3+ 11 3.1+13 < .001
Opportunities for research 16 £ 0.9 27+14 <.001
Prestige 21 +11 27 +12 <.001
Research experience 15+0.8 24 +13 <.001
Role models/mentors 3.1+12 3.9+12 <.001
Rotation(s) in subspecialty area 28+ 13 3.8+ 12 <.001
Types of patient problems in practice 3.5+ 11 40+10 <.001
Work hours 41+0.8 3.4+11 <.001
Working with new technology 3.4+10 3.5+ 11 A7
Career satisfaction
Job satisfaction, mean Likert score & SD
Happiness with work life 42+0.8 42+0.8 .82
Happiness with life outside of job 44 +0.7 43+0.7 1

AOA = Alpha Omega Alpha, DO = Doctor of Osteopathic Medicine, MBA = Master of Business Administration, MD = Doctor of Medicine,

MPH =Master of Public Health, PhD = Doctor of Philosophy.

more commonly had a DO degree (5% vs 2%, P = .019).
Fellowship-trained respondents reported a larger number
of full-time faculty during residency in several subspecial-
ties compared with general ophthalmologists, including
cornea/external disease (3.4 vs 2.6, P < .001), glaucoma
(3.1 vs 2.7, P = .033), ophthalmic pathology (0.9 vs 0.7,
P = .001), retina (4.5 vs 3.9, P = .026), and uveitis (1.2
vs 1.0, P = .023). Respondents who completed fellowship
training provided a higher rating to the quality of residency
rotations in cornea/external disease (mean Likert score 4.0
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vs 3.7, P = .001), glaucoma (mean Likert score 4.1 vs 3.9,
P = .026), and neuro-ophthalmology (mean Likert score
4.1 vs 3.9, P = .008) relative to those who did not seek
fellowship training. Ophthalmologists who pursued fellow-
ship training were more likely than general ophthalmolo-
gists to publish a peer-reviewed paper (65% vs 36%, P <
.001), publish a book chapter or non—peer-reviewed publi-
cation (38% vs 12%, P < .001), present a paper or poster
at a national meeting (85% vs 49%, P < .001), and partici-
pate as a research team member (61% vs 41%, P < .001)
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during residency. Respondents who received subspecialty
training were more likely to be academic ophthalmologists
(37% vs 11%, P < .001), and general ophthalmologists
were more likely to be private practitioners (89% vs 63%,
P < .001). There were 64 (41%) general ophthalmologists
and 253 (55%) fellowship-trained subspecialists who prac-
ticed in more than 1 specialty area (P = .003). Fellowship-
trained ophthalmologists worked more hours per week in
direct patient care (39.3 hours vs 37.0 hours, P = .007) and
in ophthalmology outside of direct patient care (10.3 hours
vs 7.3 hours, P = .005) relative to general ophthalmol-
ogists. Respondents with subspecialty training were more
frequently located in urban settings than general ophthal-
mologists (52% vs 31%). Several factors were more im-
portant to fellowship-trained ophthalmologists than gen-
eral ophthalmologists when making career decisions, in-
cluding types of patient problems in practice (mean Likert
score 4.0 vs 3.5, P < .001), challenging diagnostic prob-
lems (mean Likert score 4.0 vs 3.2, P < .001), role mod-
els/mentors (mean Likert score 3.9 vs 3.1, P < .001), rota-
tion(s) in subspecialty area (mean Likert score 3.8 vs 2.8,
P < .001), opportunities to teach (mean Likert score 3.1
vs 2.3, P < .001), prestige (mean Likert score 2.7 vs 2.1, P
< .001), opportunities for research (mean Likert score 2.7
vs 1.6, P < .001), and research experience (mean Likert
score 2.4 vs 1.5, P < .001). Factors that influenced the ca-
reer choices of general ophthalmologists more than subspe-
cialists included work hours (mean Likert score 4.1 vs 3.4, P
< .001), geographic location (mean Likert score 3.9 vs 3.5,
P = .003), and educational debt (mean Likert score 2.6 vs
2.2,P=.001). A positive level of happiness (ie, Likert score
of 4 or 5) with work life was reported by 381 (82%) special-
ists and 133 (84%) general ophthalmologists (P = .67). A
positive level of happiness with life outside of work was in-
dicated by 409 (88%) respondents who completed fellow-
ship training and 146 (92%) respondents who did not pur-
sue fellowship training (P = .28).

* PRACTICE AREA:

Cornealexternal disease

Corneafexternal disease was a practice area for 189 (30%)
respondents. Supplemental Table 1 compares results be-
tween ophthalmologists practicing cornea/external disease
and those in other practice areas. Cornea specialists who re-
sponded to the survey were on average younger than those
practicing in other areas of ophthalmology (34.7 years vs
35.4 years, P = .015). The percentage of male respondents
who practiced in cornea/external disease was higher than
other subspecialty areas (69% vs 57%, P = .003). Cornea
specialists were less likely to have a PhD degree than other
subspecialists (3% vs 9%, P = .006). Respondents practic-
ing cornea/external disease reported fewer full-time neuro-
ophthalmology faculty in residency compared with those
practicing in other areas (1.6 vs 1.8, P = .027). Cornea
specialists performed a greater number of cataract (166.3
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vs 155.9, P = .047) and corneal (13.8 vs 10.8, P = .012)
surgeries during residency than other subspecialists. Among
respondents who practiced in the area of cornea/external
disease, 112 (59%) had completed fellowship training in
cornea/external disease and 77 (41%) had not (P = .013).
Ophthalmologists who practiced in cornea/external dis-
ease had a higher probability of being in private practice
relative to those in other practice areas (77% vs 67%,
P = .014). Cornea specialists were more likely to prac-
tice in a rural or suburban location than other practition-
ers (61% vs 50%). Several factors were rated as more im-
portant in motivating career choices by respondents who
practiced cornea/external disease compared with those in
other practice areas, including working with new technol-
ogy (mean Likert score 3.8 vs 3.3, P < .001), geographic lo-
cation (mean Likert score 3.8 vs 3.5, P = .022), work hours
(mean Likert score 3.7 vs 3.5, P = .022), income (mean
Likert score 3.6 vs 3.3, P = .006), and educational debt
(mean Likert score 2.4 vs 2.2, P = .036). Factors that were
less influential in career decisions among corneal special-
ists than other specialists included types of patient prob-
lems in practice (mean Likert score 3.7 vs 4.0, P = .015),
continuity of care (mean Likert score 3.7 vs 3.9, P = .015),
challenging diagnostic problems (mean Likert score 3.5 vs
3.9, P < .001), rotation(s) in subspecialty area (mean Lik-
ert score 3.3 vs 3.6, P = .004), opportunities for research
(mean Likert score 2.1 vs 2.5, P < .001), and research ex-
perience (mean Likert score 1.9 vs 2.3, P < .001). A pos-
itive level of happiness (ie, Likert score of 4 or 5) with
work life was reported by 124 (86%) respondents practicing
cornea/external disease, and 132 (92%) were happy with
life outside of work.

Glaucoma

Glaucoma was a practice area for 149 (24%) respondents.
Supplemental Table 2 compares results between ophthal-
mologists practicing glaucoma and those in other practice
areas. Respondents who practiced in glaucoma were more
likely to have children during training than other practi-
tioners (53% vs 40%, P = .006). Glaucoma specialists per-
formed more glaucoma filtering operations (13.5 vs 10.8,
P = .004) and fewer other retinal procedures (56.9 vs 79.0,
P = .009) during residency compared with those practicing
in other areas. Glaucoma specialists provided a higher rat-
ing to the quality of the glaucoma rotation during residency
than other practitioners (mean Likert score 4.2 vs 4.0,
P = .025). The decision to pursue fellowship training was
made later by glaucoma specialists relative to other subspe-
cialists (PGY 3 or 4 in 50% vs 36%). Among respondents
who practiced in the area of glaucoma, 98 (66%) had com-
pleted fellowship training in glaucoma and 51 (34%) had
not (P < .001). Glaucoma specialists were more influenced
in career decision-making by continuity of care (mean Lik-
ert score 4.0 vs 3.8, P = .002) compared with other prac-
titioners, and they were less influenced by challenging di-
agnostic problems (mean Likert score 3.5 vs 3.8, P < .001)
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and prestige (mean Likert score 2.2 vs 2.6, P = .001). A
positive level of happiness (ie, Likert score of 4 or 5) with
work life was reported by 122 (82%) respondents practic-
ing glaucoma, and 139 (93%) were happy with life outside
of work. Glaucoma specialists showed the greatest differ-
ence between happiness at home and at work because they
had a tendency toward lower levels of happiness with work
life and higher levels of happiness with life outside of work
compared with other subspecialists.

Medical retina

Medical retina was a practice area for 92 (15%) respon-
dents. Supplemental Table 3 compares results between oph-
thalmologists practicing medical retina and those in other
practice areas. A higher proportion of male respondents
were practicing medical retina than in other areas (74% vs
58%, P = .004). Medical retina specialists were less likely
to have an MD degree compared with other practitioners
(93% vs 98%, P = .016). Respondents practicing medical
retina reported a larger number of full-time faculty during
residency in uveitis than other practitioners (1.3 vs 1.1,
P = .046). Medical retina specialists provided a higher rat-
ing to the quality of the retina rotation during residency
than other subspecialists (mean Likert score 4.5 vs 4.2,
P =.002). Among respondents who practiced in the area of
medical retina, 32 (35%) had completed fellowship training
in medical retina and 60 (65%) had not (P = .005). Oph-
thalmologists who practiced medical retina had a greater
probability of being in private practice relative to those
in other subspecialties (85% vs 67%, P = .001). Medical
retina specialists spent more hours per week in direct pa-
tient care (42.1 hours vs 38.1 hours, P = .018) and were
more likely to practice in a rural location (25% vs 8%) com-
pared with other practitioners. Several factors were rated
as less important in influencing career choices by respon-
dents in medical retina compared with other subspecialists,
including role models/mentors (mean Likert score 3.5 vs
3.8, P = .041), opportunities to teach (mean Likert score
2.6 vs 2.9, P = .015), prestige (mean Likert score 2.2 vs
2.6, P =.016), and opportunities for research (mean Likert
score 2.1 vs 2.4, P = .038). A positive level of happiness
(ie, Likert score of 4 or 5) with work life was reported by 81
(88%) respondents practicing medical retina, and 83 (90%)
were happy with life outside of work.

Neuro-ophthalmology

Neuro-ophthalmology was a practice area for 37 (6%)
respondents. Supplemental Table 4 compares results be-
tween ophthalmologists practicing neuro-ophthalmology
and those in other practice areas. Neuro-ophthalmologists
reported a larger number of full-time faculty in neuro-
ophthalmology during residency compared with other prac-
titioners (2.1 vs 1.7, P = .016). Among respondents who
practiced in the area of neuro-ophthalmology, 14 (38%)
had completed fellowship training in neuro-ophthalmology
and 23 (62%) had not (P = .19). Neuro-ophthalmologists
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were more likely to practice in rural (22% vs 10%) or
urban (59% vs 46%) locations than other subspecialists.
Neuro-ophthalmologists were more influenced in their ca-
reer choices by challenging diagnostic problems (mean Lik-
ert score 4.1 vs 3.7, P = .045) and less influenced by job
market (mean Likert score 2.9 vs 3.3, P = .040) relative to
other practitioners. A positive level of happiness (ie, Likert
score of 4 or 5) with work life was reported by 30 (81%) re-
spondents practicing neuro-ophthalmology, and 32 (86%)
were happy with life outside of work.

Oculoplastics

Oculoplastics was a practice area for 80 (13%) respondents.
Supplemental Table 5 compares results between ophthal-
mologists practicing oculoplastics and those in other prac-
tice areas. A higher proportion of oculoplastic surgeons
were Caucasian (73% vs 63%) and Hispanic/Latino (10%
vs 4%) compared with other practitioners. Respondents
in oculoplastics reported a larger number of full-time fac-
ulty during residency in uveitis than those practicing in
other areas (1.3 vs 1.1, P = .043). Oculoplastics surgeons
performed a larger number of procedures in several cate-
gories during residency relative to other practitioners, in-
cluding strabismus surgery (37.5 vs 29.2, P = .003), corneal
surgery (15.6 vs 11.2, P = .005), retina/vitreous procedures
(26.7 vs 10.0, P = .018), and oculoplastics and orbit pro-
cedures (54.5 vs 35.6, P = .002). Oculoplastics specialists
rated the quality of the oculoplastics rotation during resi-
dency higher than other practitioners (mean Likert score
4.2 vs 3.8, P = .001). Respondents practicing in oculoplas-
tics were more likely to conduct research as a team mem-
ber (70% vs 57%, P = .029) or primary investigator/project
leader (53% vs 38%, P = .013) during residency relative to
respondents in other practice areas. Oculoplastic surgeons
decided earlier to pursue fellowship training (during medi-
cal school or PGY 1 in 48% vs 29%) and the subspecialty
area (during medical school or PGY 1in 47% vs 15%) com-
pared with other subspecialists. Among respondents who
practiced in the area of oculoplastics, 39 (49%) had com-
pleted fellowship training in oculoplastics and 41 (51%)
had not (P = .91). Ophthalmologists in oculoplastics had
a higher probability of being in private practice relative
to those in other practice areas (79% vs 68%, P = .049).
Oculoplastic surgeons were more likely to practice in a ru-
ral location than other subspecialists (20% vs 9%). Sev-
eral factors were rated as less important motivators of career
decisions by respondents in oculoplastics compared with
other practitioners, including continuity of care (mean Lik-
ert score 3.4 vs 3.9, P = .001), working with new technol-
ogy (mean Likert score 3.1 vs 3.5, P = .002), prestige (mean
Likert score 2.3 vs 2.6, P = .031), and research experience
(mean Likert score 1.9 vs 2.2, P = .039). A positive level
of happiness (ie, Likert score of 4 or 5) with work life was
reported by 71 (89%) respondents practicing oculoplastics,
and 74 (93%) were happy with life outside of work.
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Pediatric ophthalmology

Pediatric ophthalmology was a practice area for 76 (12%)
respondents. Supplemental Table 6 compares results be-
tween ophthalmologists practicing pediatric ophthalmol-
ogy and those in other practice areas. A higher propor-
tion of female respondents were practicing pediatric oph-
thalmology than other subspecialty areas (57% vs 37%,
P = .001). Pediatric ophthalmologists reported fewer full-
time faculty during residency in cornea/external disease
(2.6 vs 3.3, P =.004) and retina (3.6 vs 4.4, P = .008) com-
pared with other practitioners. Respondents in pediatric
ophthalmology performed more strabismus cases (39.0 vs
29.1, P = .011) and fewer other retinal procedures (55.0 vs
76.1, P = .014) during residency relative to those practicing
in other areas. Pediatric ophthalmologists rated the quality
of the pediatric ophthalmology rotation during residency
higher (mean Likert score 4.2 vs 4.0, P = .047) and rota-
tions in retina (mean Likert score 4.0 vs 4.3, P = .016) and
uveitis (mean Likert score 3.3 vs 3.5, P = .038) lower than
other practitioners. Among respondents who practiced in
the area of pediatric ophthalmology, 58 (76%) had com-
pleted a pediatric ophthalmology fellowship and 18 (24%)
had not (P < .001). Ophthalmologists who practiced pe-
diatric ophthalmology had a higher probability of entering
academics relative to those in other subspecialty areas (44%
vs 29%, P = .009). Pediatric ophthalmologists were more
likely to practice in an urban location (60% vs 45%). Pedi-
atric ophthalmologists were more influenced in their career
choices by types of patient problems in practice (mean Lik-
ert score 4.2 vs 3.9, P = .004), continuity of care (mean Lik-
ert score 4.1 vs 3.8, P = .001), and opportunities to teach
(mean Likert score 3.2 vs 2.8, P = .028), and they were
less likely to be motivated by working with new technol-
ogy (mean Likert score 2.8 vs 3.6, P < .001), income (mean
Likert score 2.8 vs 3.5, P < .001), and prestige (mean Likert
score 2.3 vs 2.6, P = .040) compared with practitioners in
other areas. Respondents who practiced pediatric ophthal-
mology reported a lower level of happiness with life out-
side of their job than other ophthalmologists (mean Likert
score 4.2 vs 4.4, P = .048). A positive level of happiness
(ie, Likert score of 4 or 5) with work life was reported by
62 (83%) respondents practicing pediatric ophthalmology,
and 62 (83%) were happy with life outside of work.

Uweitis

Uveitis was a practice area for 53 (9%) respondents. Sup-
plemental Table 7 compares results between ophthalmol-
ogists practicing uveitis and those in other practice areas.
Respondents who practiced uveitis reported a larger num-
ber of full-time faculty during residency in comprehensive
ophthalmology (5.4 vs 4.2, P =.020) and uveitis (1.5 vs 1.1,
P =.020). Uveitis specialists provided a higher rating to the
quality of the uveitis rotation in residency than other spe-
cialists (mean Likert score 3.8 vs 3.5, P = .046). Ophthal-
mologists practicing uveitis were more likely to participate
in research as a primary investigator or project leader dur-
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ing residency (58% vs 38%, P = .004). Among respondents
who practiced in the area of uveitis, 21 (40%) had com-
pleted fellowship training in uveitis and 32 (60%) had not
(P = .17). Uveitis specialists worked more hours per week
in direct patient care than other subspecialists (42.0 hours
vs 38.4 hours, P = .028). Several factors were rated as more
important in influencing career decisions by uveitis special-
ists compared with other practitioners, including challeng-
ing diagnostic problems (mean Likert score 4.3 vs 3.7, P
< .001), continuity of care (mean Likert score 4.1 vs 3.8,
P = .018), opportunities to teach (mean Likert score 3.2 vs
2.8, P = .013), and opportunities for research (mean Likert
score 2.8 vs 2.4, P = .023). Work hours were less important
in career decision-making for uveitis specialists compared
with ophthalmologists practicing in other areas (mean Lik-
ert score 3.2 vs 3.6, P = .015). A positive level of happiness
(ie, Likert score of 4 or 5) with work life was reported by 47
(89%) respondents practicing uveitis, and 47 (89%) were
happy with life outside of work.

Vitreoretinal disease and surgery

Vitreoretinal disease and surgery was a practice area for
108 (17%) respondents. Supplemental Table 8 compares
results between ophthalmologists practicing vitreoretinal
surgery and those in other practice areas. Vitreoretinal sur-
geons were on average older than ophthalmologists prac-
ticing in other areas (36.5 years vs 34.9 years, P < .001). A
higher proportion of male respondents were practicing vit-
reoretinal surgery compared with other practitioners (81%
vs 56%, P < .001). Vitreoretinal specialists were more likely
to have a PhD degree than other specialists (13% vs 6%,
P = .021). Respondents practicing vitreoretinal surgery re-
ported a greater number of full-time faculty during residency
in cornea/external disease (3.7 vs 3.1, P = .017), neuro-
ophthalmology (1.9 vs 1.7, P = .015), oculoplastics (2.3 vs
1.8, P =.001), and retina (5.0 vs 4.1, P = .016) compared
with ophthalmologists practicing in other areas. Vitreoreti-
nal surgeons performed more glaucoma filtering procedures
(13.3 vs 11.1, P = .048), retina/vitreous procedures (18.6
vs 10.8, P = .033), other retinal procedures (102.9 vs 67.8,
P = .006), and globe trauma (18.8 vs 14.3, P = .040) dur-
ing residency than ophthalmologists in other practice areas.
Respondents who practiced vitreoretinal surgery provided a
higher rating to the quality of several rotations during resi-
dency, including cornea/external disease (mean Likert score
4.2 vs 3.9, P = .008), neuro-ophthalmology (mean Likert
score 4.3 vs 4.0, P = .006), oculoplastics (mean Likert score
4.1 vs 3.8, P = .002), pediatric ophthalmology (mean Lik-
ert score 4.2 vs 4.0, P = .023), and retina (mean Likert
score 4.5 vs 4.2, P < .001) relative to other subspecialists.
Vitreoretinal surgery specialists were more likely to have
published in a peer-reviewed journal (75% vs 56%, P <
.001), published a book chapter or non—peer-reviewed arti-
cle (43% vs 30%, P =.009), and presented a paper or poster
at a national meeting (93% vs 76%, P < .001) compared
with other respondents. Vitreoretinal surgeons decided ear-
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FIGURE 1. Percentage of respondents reporting a happy work life (ie, Likert score of 4 or 5) in the current study and 2014

Medscape Physician Lifestyle Survey.

lier to pursue fellowship training (during medical school
34% vs 13%) and the choice of subspecialty (during medical
school or PGY 1 in 31% vs 15%) than other subspecialists.
Among respondents who practiced in the area of vitreoreti-
nal surgery, 106 (98%) had completed fellowship training
in vitreoretinal disease and surgery and 2 (2%) had not (P
< .001). Ophthalmologists practicing vitreoretinal surgery
spent more hours per week in direct patient care than those
in other practice areas (42.0 hours vs 38.4 hours, P = .028).
Several factors influenced the career choices of vitreoreti-
nal surgeons more than other specialists, including types
of patient problems in practice (mean Likert score 4.3 vs
3.8, P < .001), challenging diagnostic problems (mean Lik-
ert score 4.3 vs 3.6, P < .001), role models/mentors (mean
Likert score 4.2 vs 3.6, P < .001), rotation(s) in subspe-
cialty area (mean Likert score 3.9 vs 3.5, P < .001), work-
ing with new technology (mean Likert score 3.8 vs 3.4, P
< .001), income (mean Likert score 3.7 vs 3.3, P = .005),
prestige (mean Likert score 3.2 vs 2.4, P < .001), opportu-
nities for research (mean Likert score 3.1 vs 2.3, P < .001),
and research experience (mean Likert score 2.9 vs 2.0, P <
.001). Work hours were less important in career decisions
for vitreoretinal specialists compared with other practition-
ers (mean Likert score 2.9 vs 3.7, P < .001). A positive level
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CAREER DECISIO

of happiness (ie, Likert score of 4 or 5) with work life was
reported by 95 (88%) respondents practicing vitreoretinal
disease and surgery, and 95 (88%) were happy with life out-
side of work.

e CAREER SATISFACTION: The 2 questions relating to
happiness at home and at work were worded the same as
those in the Medscape Physician Lifestyle Survey'*® to fa-
cilitate comparison. Responses to both questions were made
using a 5-point Likert scale. Career satisfaction results are
presented in Table 8 as mean Likert score and percentage
of respondents who made a positive response (ie, Likert re-
sponse 4 or 5). Figure 1 shows the overall percentage of re-
spondents who reported a happy work life and home life
in the currentstudy and in the 2014 Medscape Physician
Lifestyle Survey."’® Figure 2 presents the percentage of re-
spondents in various practice areas reporting a happy work
life and home life in the present study. Only gender was
significantly associated with work happiness in univariable
(P = .006) and multivariable (P = .008; odds ratio = 0.55;
95% confidence interval = 0.36-0.86) analyses. Women re-
Nspaxeed Nighalenelsi of work happiness but less than men303



TABLE 8. Career Satisfaction

Likert Score Likert Score of 4 or 5
Mean + SD Univariable P Value n (%) Univariable P Value Multivariable
OR (95% Cl) P Value

Age (y) .92 A7 .082
<35 42+0.8 310 (85)
>35 42+0.8 198 (80)

Sex .007 .006 .55 .008
Female 41+£0.8 192 (77) (0.36 to 0.86)
Male 42 +0.7 322 (86)

Ethnicity .55 .23 .28
African 41+07 6 (86)

American/Black 41+0.8 121 (77)
Asian 42+0.8
Caucasian 43+0.9 334 (85)
Hispanic/Latino 43+0.7 25 (86)
Other 25 (89)

Marital status .18 .18 27
Married 42+0.8 416 (84)
Not married 41+0.9 97 (78)

Children during training .68 .40 77
No 41+0.8 285 (81)
Yes 42+0.8 226 (84)

Fellowship training .60 .67 .94
No 42+0.8 133 (84)
Yes 42+0.8 381 (82)

Practice type .64 71 43
Academic 42+0.7 150 (84)
Private 42+0.8 337 (83)

Practice location .60 .34 .61
Rural 42+0.8 57 (89)
Suburban 42+ 0.7 219 (83)
Urban 42+0.8 237 (81)

Number of work hours/week combined .82 .70 .73
<48 42+0.8 301 (82)
>48 42+0.8 208 (84)

Area of practice
Anterior segment/refractive surgery 43+0.7 .10 144 (88) .062 .10
Comprehensive ophthalmology 414+0.8 .86 287 (80) .058 .15
Cornea/external disease 43+0.8 .10 124 (86) .28 .21
Glaucoma 42 +0.7 .50 122 (82) .80 .61
Medical retina 43+0.7 1 81 (88) 19 .38
Neuro-ophthalmology 42+0.8 .75 30 (81) .97 .80
Oculoplastics 43+0.7 72 71 (89) A7 .25
Ophthalmic pathology 47 +0.6 .26 3 (100) .98 .39
Pediatric ophthalmology 41+0.8 .49 62 (83) 1.00 .97
Uveitis 42+0.8 .81 47 (89) .26 .25
Vitreoretinal disease and surgery 43+0.8 .093 95 (88) 15 49

DISCUSSION

e TRENDS IN OPHTHALMOLOGY: Several interesting
trends have emerged in ophthalmology. The characteris-
tics of practicing ophthalmologists are changing with a
greater subspecialization, increased proportion of women,

and aging of the workforce.'”!”*” Understanding these

trends and the factors influencing them will help optimize
workforce planning for eye care services in the future.

The proportion of ophthalmology residents seeking fel-
lowship training has been steadily increasing based on data
from the San Francisco Matching Program, National Resi-
dency Matching Program, and the North American Neuro-
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FIGURE 3. Proportion of ophthalmology residents seeking fellowship training.

Ophthalmology Society (Figure 3). In 2019, 68% of grad-
uating ophthalmology residents pursued subspecialty train-
ing compared with 34% in 1996. These percentages take
into account that the oculoplastics fellowship match was
conducted by the National Residency Matching Program
prior to 2013, neuro-ophthalmology fellowships have his-
torically been filled outside of the match, and some fel-
lowship positions are filled by international medical gradu-
ates rather than US graduates. The overall rise in residents
entering fellowships has not been uniform across all sub-
specialties (Figure 4). The greatest increase in the num-
ber of filled fellowship positions has occurred in retina,
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cornea/external disease, and glaucoma. Fellowship numbers
in pediatric ophthalmology and oculoplastics have grown
more slowly. The limited growth in pediatric ophthalmol-
ogy may relate to a decreased attractiveness of this subspe-
cialty as reflected by the number of vacant fellowship po-
sitions. However, the minimal increase in oculoplastics is
likely a result of restrictions on the number of fellowship
positions by the American Society of Ophthalmic Plastic
and Reconstructive Surgery.

The increasing specialization of physicians is not exclu-
sive to ophthalmology and has been observed across all
fields of medicine. The reason for this trend is likely mul-
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FIGURE 4. Number of fellowship positions filled in each subspecialty of ophthalmology.

tifactorial. Many practitioners want to focus their clinical
practice, and fellowship training offers a transition from
training to independent practice."’” An exponential ex-
pansion in medical knowledge over the past several decades
requires that physicians gain command over a greater body
of information than in the past. The public perceives that
better care can be delivered by subspecialists, making fel-
lowships attractive. Limitations on duty hours have im-
pacted the clinical experience during residency training.
Resident autonomy has diminished because of changes in
the legal climate and Medicare mandates involving increas-
ing levels of direct attending supervision. The cumulative
effect of these factors is an expectation that fellowship
training will be undertaken following graduation from resi-
dency.

The proportion of practicing female ophthalmologists in-
creased from 23.8% in 2005 to 27.1% in 2015.”° The in-
crease in female representation in ophthalmology has been
reported to be higher than any other surgical specialty ex-
cept obstetrics and gynecology.”! Female ophthalmologists
frequently work fewer hours and are more likely to have
part-time employment than their male colleagues.'’®:!*’

Ophthalmologists younger than age 55 years accounted
for 54.8% of the workforce in 2017, and the ratio of
older to younger ophthalmologists increased from 0.37 in
1995 to 0.82 in 2017." The lack of significant growth in
the number of ophthalmology residency positions and a
trend toward later retirement of practicing ophthalmolo-
gists likely explains the aging of the ophthalmology work-
force.”>!” Physicians may be delaying retirement because of
the greater flexibility of self-employment, adjustments for
starting practice later because of fellowship training, or in-
sufficient savings and lack of a pension.'*" Increasing age
is associated with a decrease in workload and narrowing of
the scope of practice.!” In addition, concern exists about re-
duced competency with aging.'*"'4> The newer generation
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of physicians place greater value on work-life balance, and
they tend to work fewer hours as they establish their fam-
ilies."*>1** Generation X physicians have been shown to
work less than Baby Boomers at the same respective age.'#*
The imminent retirement of older ophthalmologists and
the reduced work hours of younger ophthalmologists may
result in future workforce shortages in eye care delivery.

e FACTORS INFLUENCING CAREER CHOICES OF OPH-
THALMOLOGISTS: Many factors are considered during the
complex decision-making process that ultimately results
in the selection of an area of medical practice. In a pre-
vious survey of 222 graduating ophthalmology residents,
factors rated as important in making career choices by a
majority of residents included acquisition of special skills,
challenging diagnostic problems, role models/mentors, ro-
tations during residency, and types of problems in prac-
tice.”” A national survey of 405 practicing ophthalmolo-
gists and 20,891 nonophthalmologists in Canada found that
intellectual stimulation, doctor-patient relationships, flexi-
bility, mentorship, and earning potential were the most im-
portant factors influencing the decision to select a career
in ophthalmology.” Canadian ophthalmologists were more
likely than nonophthalmologists to cite flexibility, men-
torship, and earning potential as important factors in ca-
reer decisions. The results of our study are consistent with
these prior investigations evaluating factors affecting career
choices among ophthalmologists.

Career decision-making is an ongoing process, and resi-
dency offers an important window of opportunity to influ-
ence physicians-in-training. A study of graduates of an in-
ternal medicine residency found that 70% of respondents
made changes in their plans regarding fellowship training
after medical school, and 41% made a final decision dur-
ing residency.®’ A survey of graduating ophthalmology resi-
dents demonstrated that 74.7% made the decision to pursue
or not pursue fellowship training during PGY 2 or PGY 3.7
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We found that 59% of respondents decided to pursue fel-
lowship training during PGY 2 or PGY 3, and 63% made
the choice of subspecialty area during this time period.

Interacting with mentors and positive role models can at-
tract trainees to a medical specialty when enthusiasm and
professional satisfaction are demonstrated.’0-?%4>-49,145,146
Role models/mentors was one of the most important fac-
tors guiding career decisions in our study. A 5-year prospec-
tive longitudinal study found that role models strongly pre-
dicted specialty choice in ROAD (radiology, ophthalmol-
ogy, anesthesiology, and dermatology) specialties.’® Men-
toring has also been linked to academic success.®! 140147
Mentoring relationships formed by free choice are generally
more successful than those that are assigned.'*”*"°° A survey
of physical medicine and rehabilitation residents indicated
that 97.3% had interest in establishing a relationship with
a mentor, but only 28.1% had a mentor."”® The success of
mentoring was correlated with the frequency of communi-
cation between the mentor and resident. A 4-month active
mentoring program in practice management and advocacy
elicited favorable changes in ophthalmology residents’ per-
ceptions and attitudes toward medical professional organi-
zations."”!

Many factors influence the selection of a medical spe-
cialty by medical students.'”**>” However, lifestyle has
been recognized as playing an increasing role in career
choices.’?»40:43:44,6265 Schwartz and associates’ first intro-
duced the term “controllable lifestyle” to describe special-
ties that have control of work hours and allow adequate
personal time for leisure and family. Anesthesiology, der-
matology, emergency medicine, neurology, ophthalmology,
pathology, psychiatry, and radiology were identified as the
controllable lifestyle specialties. Subsequent studies have
identified greater competition to enter the E-EROAD (emer-
gency medicine, radiology, ophthalmology, anesthesiology,
and dermatology) subspecialties, which has been attributed
to their desirable lifestyle and financial security.®>* Work
hours was identified as an important factor influencing the
career choices of a majority of respondents in our study.
This finding is consistent with the observation that younger
physicians are seeking a better balance between their per-
sonal and professional lives.®’

Recent attention has focused on generational differences
that exist in society. Defined as a period lasting approxi-
mately 20 years, recent generations have been divided into
Baby Boomers (1944-1964), Generation X (1965-1980),
and Generation Y or Millennials (1981-2000).!%21%8 Peo-
ple within specific generations share defining character-
istics because of socio-environmental events that shaped
their view of the world during the formative years. Baby
Boomers were born into a booming post—World War 11
economy.”> 158 They value work, loyalty, and leader-
ship."”? Boomers have embraced the mission to make a dif-
ference in the world, as evidence by the women’s rights
movement, civil rights movement, and reaction to the Viet-
nam War.!”® Boomers live to work, and they define them-
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selves through their work. Generation Xers became self-
reliant because of their Boomer workaholic parents, and
many raised themselves amid corporate downsizing, high di-
vorce rates, and economic volatility.>°%1°%15% They are
“me-oriented” self-starters who are independent, pragmatic,
and skeptical."”> Generation Xers are seeking a stronger
sense of family, and they are less likely to put work ahead
of family, friends, and outside interests. Millennials had in-
volved parents who liberally provided praise and packed
their schedules with structured activities.*”!°> 19158 They
are rule followers who are confident, achieving, team-
oriented, community-focused, and respectful."”® Millenni-
als believe there is a specific right career for them, and their
energy is directed toward accumulating the required cre-
dentials to attain that career.”® Their loyalty is to self, and
they desire a workplace that respects their interest in family,
community, and avocations. Although characterization of
the different generations by population theorists has helped
guide discussions, it is important to recognize that there are
always exceptions. Respondents to our survey were gener-
ally born at the end of Generation X or the beginning of
the Millennial Generation.

A survey of Brazilian medical students participating in
ophthalmology interest groups, ophthalmology residents,
and ophthalmologists in private practice evaluated factors
influencing the choice of ophthalmology as a career among
different generations.* Flexible working hours, personal sat-
isfaction from helping people improve vision, and surgical
procedures were the main reasons for selecting a career in
ophthalmology across all generations. However, short pro-
cedures and short-term results were more important to Mil-
lennials. A study of Canadian physicians evaluated gener-
ational differences in the choice of a work location.'®’ A
desire to be near family and friends, residency training lo-
cation, the ability to use their skills and knowledge fully,
and the quality of the recruitment efforts were important
considerations in choosing a practice location for all gen-
erations. Early career physicians placed greater emphasis
on work-life balance and spouse employment opportunities,
whereas late career physicians were motivated by the med-
ical needs of the community and a desire for adventure and
to see new places. It is noteworthy that our study included
ophthalmologists who were within 5 years of completing
ophthalmic training.

e GENDER: During the past several decades, women have
been entering the field of medicine in greater num-
bers.’%21,68,161-163 \Women have traditionally avoided sur-
gical specialties because of perceived incompatibility with
personal and family goals.!?®161:162 Despite this concern,
the proportion of women entering surgical fields has steadily
increased, including ophthalmology.’®?' Among the 23
surgical specialties listed in a survey of members of the
American College of Surgeons, the 4 specialties viewed
as most receptive to women included breast surgery, ob-
stetrics/gynecology, plastic surgery, and ophthalmology.®®
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However, 2014 and 2015 data from the Association of
American Colleges, American Medical Association, and
US Census showed that women are underrepresented as
practicing ophthalmologists (22.7%), ophthalmology fac-
ulty (35.1%), and ophthalmology residents (44.3%) com-
pared with the US population (50.8%).’° But there was a
14% increase in practicing female ophthalmologists and a
25% increase in female ophthalmology residents between
2005 and 2015.%°

We found that female ophthalmologists were more likely
to select a career in academics than male ophthalmolo-
gists. Women frequently prioritize family and home life
more than men. Academics may be an attractive option be-
cause physicians-in-training are generally available to assist
in patient care, especially outside of office hours. In con-
trast to our study, no significant difference was observed in
the proportion of men and women entering academic prac-
tice among graduates of a university general surgery pro-
gram.”” Despite progress toward gender equity, female aca-
demic ophthalmologists continue to face challenges. An
evaluation of trends in authorship in ophthalmology jour-
nals over the past 18 years has shown that women on av-
erage publish fewer articles than men, although there has
been a steady increase in the proportion of female first and
last authorship in recent years.'°*!%® Editor-in-chief and
society president positions in ophthalmology are predom-
inantly held by males.'®” The proportion of women pre-
senting at ophthalmology conferences between 2015 and
2017 exceeded the estimates of female ophthalmologists,
especially for general conferences.'®® However, gender gaps
were still noted at subspecialty conferences. Female oph-
thalmologists have had limited advancement through the
ranks of academic medicine to leadership positions.'®” Re-
cent studies have demonstrated that 72% of US residency
program directors and 90% of departmental chairs in oph-
thalmology are male.!”®!"!

Female respondents in our study were less likely to have
children during training compared with male respondents.
Female residents have previously been reported to have
greater concern than males about accommodating work-
life balance, especially child rearing.'’” Raising children
during residency can be demanding, both physically and
emotionally.'”” We found male respondents were more of-
ten married than female respondents. Female ophthalmol-
ogists in Australia and New Zealand were also less likely
be married compared with male ophthalmologists.'*” This
finding of gender differences in marital status has been ob-
served in other specialties.!”*>'"* Female primary care physi-
cians were more frequently in dual-career families compared
with males.'” A higher percentage of female surgeons have
spouses who work full-time outside the home than male col-
leagues.'’® Surveys of Canadian ophthalmologists reported
that female ophthalmologists were more likely to have part-
ners who worked full-time, and male ophthalmologists were
more likely to have partners working part-time or not at all
outside the home.!*>'"" In addition, female ophthalmolo-
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gists were more commonly married to physicians, whereas
male ophthalmologists were more frequently married to al-
lied health care workers. 177

Female ophthalmologists appear to prioritize lifestyle
more than their male counterparts. Female respondents in
our study were more influenced in career decision-making
by geographic location and work hours compared with male
respondents. Female respondents averaged fewer hours in
direct patient care. The societal expectation that women
principally handle the responsibilities of raising children
is deeply engrained. Female surgeons report spending more
than twice the number of hours on parenting duties com-
pared with male colleagues.!” Several studies have found
that female physicians work fewer hours than male col-
leagues across many specialties of medicine.' 74178183 A
national survey of women surgeons in Canada found that
female ophthalmologists were more likely to have children
and be responsible for running the household than other
female surgeons.'’® Ophthalmologists also reported greater
satisfaction with time management between career and per-
sonal responsibilities. In surveys of Canadian ophthalmolo-
gists, women reported spending more hours as primary care-
giver for their children than men.'*>'"7 In contrast to our
study, female and male Canadian ophthalmologists were
found to have comparable work hours."’®19% 177 However,
female ophthalmologists in Australia and New Zealand
worked fewer hours than male ophthalmologists.'”” This
study also confirmed our finding that female ophthalmol-
ogists prefer to live in urban locations. Time for nonwork
activities and family were more important in career deci-
sions for female internal medicine residents than male res-
idents.''® In a survey of general surgeons, lifestyle was the
only factor rated as significantly more important by women
compared with men when choosing a future career.”” Re-
search outside of medicine has also demonstrated gender
differences in career goals. A study of MBA entrepreneurs
showed that women were more likely to value lifestyle in
career decisions, whereas men were motivated by income
and advancement in career status.'** We found that male
respondents prioritized income and working with new tech-
nology, and female respondents were more influenced by
continuity of care and patient problems when making ca-
reer choices. The greater interest in working with new tech-
nology among males in our study is consistent with the
higher proportion of males practicing in the areas of vit-
reoretinal disease and surgery, medical retina, and ante-
rior segment/refractive surgery, as these are all technology-
driven specialties. Concordant with our results, female in-
ternal medicine residents were more motivated by long-
term patient relationships, and male residents rated finan-
cial considerations as more important in influencing career
decisions.''® Male general surgery residents were also more
likely to consider future income as more important in career
planning compared with female residents.®’

We found that female and male respondents were equally
likely to complete fellowship training. This finding aligns
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with results from a study of Canadian ophthalmology pro-
grams noting that female and male graduates pursued fel-
lowship training with similar frequency.'®® In contrast, fe-
male residents in general surgery,’’ internal medicine, !
and pediatrics®> 7> were less likely to seek subspecialty
training. Although a similar percentage of male and fe-
male ophthalmologists completed fellowship training in our
study, we observed gender differences in the subspecialty ar-
eas that were selected. Men were more likely to complete a
fellowship in vitreoretinal disease and surgery, and women
were more likely to pursue fellowships in pediatric ophthal-
mology, neuro-ophthalmology, and uveitis. A higher pro-
portion of female respondents practiced pediatric ophthal-
mology, and males more often focused on vitreoretinal dis-
ease and surgery, medical retina, and anterior segment. A
study examining data from the Ophthalmology Match Pro-
gram and the AAO membership files similarly found that
the most popular fellowship choices were pediatric ophthal-
mology for female ophthalmologists and vitreoretinal dis-
ease and surgery for male ophthalmologists.'*® Also align-
ing with our results, studies of Canadian ophthalmologists
demonstrated that men were more likely than women to
enter surgical retina'®>1%7 and refractive surgery.'®” Surgi-
cal retina specialists have a relatively heavy on-call burden
and perform a disproportionately high number of cases af-
ter hours relative to other subspecialists. Avoidance of a
career in vitreoretinal surgery by women may reflect the
greater need for protection of time to allow balancing of
family commitments. Gender differences have also been de-
scribed in the selection of subspecialty fellowships in in-
ternal medicine.”®’! One study found that cardiology, gas-
troenterology, and pulmonary/critical care were preferred
by men, whereas endocrinology, theumatology, hematol-
ogy/oncology, infectious diseases, and geriatrics were more
popular among women.’' Another study reported that
men selected cardiology and pulmonary/critical care fellow-
ships more frequently, and women chose endocrinology and
rheumatology more often.”

We found that female ophthalmologists performed sig-
nificantly fewer cataract procedures during residency than
male ophthalmologists. This finding is consistent with a
recent study also showing that female residents performed
fewer cataract operations and total procedures than male
residents, even taking into consideration parental leave.'®
Gender bias may exist in the surgical training of ophthal-
mology residents. A study evaluating operative autonomy
revealed a significant bias against female thoracic surgery
residents.'® Female ophthalmologists in Florida had ap-
proximately half the annual rate of cataract surgery as male
ophthalmologists from 2005 through 2012, and this differ-
ence was not explained by greater time in clinical prac-
tice by men.'”” In 2017, male ophthalmologists performed
a larger number of cataract procedures in Medicare bene-
ficiaries than female ophthalmologists, even after control-
ling for clinical productivity and number of years in prac-
tice.'’! There was greater parity among recently graduated
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ophthalmologists; however, the underlying cause for gender
differences in cataract surgery volume is not clear."”! Pri-
mary care physician referrals to female surgeons were lower
than to male surgeons after an adverse event, and a single
bad experience with a female surgeon was more likely to dic-
tate their level of confidence in the surgeon’s abilities.'”” In
a survey of the Canadian Ophthalmological Society mem-
bership, female refractive surgeons had less operating room
time despite similar work hours and clinical volume.'’’
Discrepancies in compensation have been reported be-
tween practicing male and female physicians.!”*!”° Female
physicians had smaller average total Medicare payments
and fewer beneficiary visits than male physicians in 2013,
and these differences persisted across specialty types and
years in practice.'”® Review of the Centers for Medicare
and Medicaid Services database revealed that female oph-
thalmologists earned 56% as much in total collections in
2012 and 2013 compared with male ophthlamologists.'””
Between 2012 and 2015, female ophthalmologists had 42%
lower Medicare collections compared with male ophthal-
mologists after adjusting for age, geography, and subspe-
cialty.'®® This gender gap was largely driven by differences
in the number of patient visits,'®’ and similar observations
have been made in other medical specialties.'”® Potential
explanations for the lower patient volume by women could
involve limitations in work hours due to family obligations,
spending more time per patient, or electing a lighter sched-
ule.'®® A survey of practicing ophthalmologists found that
women reported a similar number of working hours to men,
but they saw fewer patients and had lower compensation.'”’
Female physicians spend an average of 2 minutes more with
patients than men in the primary care setting.””" This be-
havioral difference could result in a substantial reduction in
patient numbers in a volume-driven specialty like ophthal-
mology, but might also explain the lower rate of malpractice

claims against women in ophthalmology relative to men.”"!

* ACADEMIC OPHTHALMOLOGY: Academic medicine and
private practice are both popular pathways for physicians
to pursue their vocation. Academics provides opportuni-
ties for research, care of patients with complex medical
problems, and education of physicians-in-training. Private
practice generally offers greater financial rewards, more au-
tonomy, and the opportunity to become a practice owner.
There have been growing concerns about a perceived di-
minished workforce in academic medicine.?*? Therefore, it
is particularly important to understand factors that influ-
ence physicians to choose or reject a career in academic
medicine. We identified differences in the characteristics
and drivers of career decisions of newly practicing ophthal-
mologists in academics and private practice.

We found that the career choices of academic ophthal-
mologists were more strongly influenced by opportunities
for research than their counterparts in private practice. In
addition, ophthalmologists in academics had a higher prob-
ability of publishing in a peer-reviewed journal, publishing
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a book chapter or non—peer-reviewed article, presenting a
paper or poster at a national meeting, and participating as a
research team member as a resident. Completion of schol-
arly activities during training has also been associated with
an academic career in other areas of medicine. Emergency
medicine residents who conducted research during medi-
cal school and residency were more likely to express an in-
terest in academics.”* Vascular surgery residents pursuing
academics were more likely to have previous research expe-
rience and publication/presentation at a national meeting
than those planning nonacademic careers.”” Radiologists
who published during residency were 26.4 times more likely
to choose an academic position as a first job.7(’ A separate
study found that academic radiologists published research
articles during medical school 1.4 times more often than did
private practitioners.”’ Furthermore, the greater the num-
ber of articles, the higher the likelihood that an individual
would choose a career in academics. It is unclear whether
exposure to research and publishing results during training
fostered an interest in a career in academic medicine, or
whether these scholarly activities were performed to ful-
fill an established career goal of securing a position in aca-
demics.

We found that academic ophthalmologists were more
likely to hold a PhD degree than private practitioners.
Training as an MD-PhD is a common pathway for individ-
uals who are interested in a career as a clinician-scientist.
Several other studies have also demonstrated that comple-
tion of an MD-PhD program was associated with a subse-
quent faculty appointment.”’”??%® Pediatric residents with
MD-PhD or MD-MPH degrees were more likely to enter
academics.”® A survey of neurology residents found that
those with an MD-PhD degree were more likely to express
interest in academic medicine than their colleagues with
other degrees.”” In a survey of dermatology residents com-
pleting MD-PhD training, 77% anticipated a career in aca-
demic medicine.®® Over 90% of graduates of MD-PhD pro-
grams at 2 prominent institutions entered academics.’> 204
A survey of gastroenterology fellows noted that attainment
of a PhD degree was associated with selection of an aca-
demic career.”!

The clinician-scientist plays a unique role in academic
medicine. These highly trained physicians frequently serve
as a bridge between basic scientists and clinicians to trans-
late discoveries into new developments.”’”?®® There has
been a decline in the number of clinician-scientists in
medicine overall, but particularly in ophthalmology.””” The
viability of this career pathway has been questioned given
the protracted training course, intense competition for re-
search funding, lack of departmental support and protected
time, and decreased financial renumeration compared with
private practice.””?!* The medical scientist training pro-
gram for MD-PhD students and the K series grants are
the main programs that promote clinician-scientist devel-
opment. Ophthalmology attracts a disproportionately high
number of MD-PhD graduates relative to other specialties,
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but it also has the highest percentage of MD-PhD.s who
choose private practice.’”214-216

A higher proportion of academic ophthalmologists com-
pleted fellowship training compared with private practi-
tioners in our study. In addition, ophthalmologists in aca-
demics were more likely to pursue fellowships in neuro-
ophthalmology, pediatric ophthalmology, and uveitis. Oph-
thalmology residents who anticipated an academic career
were more likely to seek fellowship training in previous
studies.””*'?® Only subspecialty fellowship training was sig-
nificantly associated with the choice of an academic career
by plastic surgery residents.”” Pediatricians in academics
completed fellowship training more frequently than their
counterparts in private practice.78

We found that academic ophthalmologists were more
likely to practice in an urban location, whereas private prac-
titioners were more commonly in suburban and rural loca-
tions. This is not surprising, as most academic medical cen-
ters are found in major metropolitan cities. Although the
total number of work hours was similar for ophthalmologists
in academics and private practice, those in private practice
spent more time in direct patient care, whereas those in aca-
demics spent more time in ophthalmology outside of direct
patient care. Academic ophthalmologists are frequently in-
volved in teaching, research, and other administrative re-
sponsibilities separate from patient care activities. Ophthal-
mologists in private practice were more likely to practice in
multiple specialty areas compared with academic ophthal-
mologists. Specialty areas that had a greater proportion of
private practitioners than academicians included compre-
hensive ophthalmology, medical retina, and anterior seg-
ment/refractive surgery. Care of pediatric patients was pro-
vided by a lower percentage of ophthalmologists in private
practice compared with academics.

Role models in medical education are not only important
in enhancing learning, but they have also been shown to af-
fect career choices.’0?%45-4%145,140,217 Trainees frequently
select traits from many role models and develop internal
values that are an amalgam from multiple sources.’® Our
study found that role models/mentors were among the most
influential factors in career choices by ophthalmologists in
both academics and private practice. However, role mod-
els/mentors were rated as significantly more important by
academic ophthalmologists compared with their counter-
parts in private practice. This finding has been observed in
other specialties of medicine. Academic radiologists were
also more influenced by role models than those in pri-
vate practice.’>% A significant correlation was noted be-
tween the presence of a mentor and plans to enter aca-
demics among neonatal-perinatal® fellows and maternal-
fetal medicine fellows.”> However, having a clinical or re-
search mentor was not associated with expectations about
future practice type among gynecologic oncology fellows.?!

We found that the career decisions of academic ophthal-
mologists were more influenced by opportunities to teach
than those in private practice. A desire to teach was also
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cited as a more important motivator in career decisions by
emergency medicine residents™ and gastroenterology fel-
lows®! pursuing academics compared with their counter-
parts seeking nonacademic positions. Radiology residents
planning an academic career identified an interest in teach-
ing more often than those expecting to enter private prac-
tice.”® Experienced family practice educators reported being
driven by a desire to pass along a legacy to future physicians,
and they were energized by interactions with learners, col-
leagues, and patients.’'®

Several studies have described deterrents to pursuing a
career in academic medicine, and lower financial rewards
is most frequently cited.” 078798790176 A qyrvey of radi-
ology and internal medicine residents found that a lack of
autonomy and financial rewards were disincentives to aca-
demic medicine.®® A study of dermatologists found that in-
come, politics, and lack of autonomy were the major deter-
rents to an academic career.’” Salary expectations, funding,
academic competitiveness, and administrative and family
responsibilities were factors dissuading pediatric residents
from entering academics.”® Radiologists who left academic
medicine for private practice reported inadequate financial
rewards, low efficiency in academic institutions, and fam-
ily influence as the major factors involved in their decision
to leave academics.’® Bureaucracy and low salary were the
primary motivators for obstetricians/gynecologists to leave
academic medicine.”’ The principal reasons for leaving aca-
demic surgery included salary, uncertainty of external fund-
ing of research, sense of isolation, unsupportive atmosphere,
stress, conflicts with family responsibilities, and excessive
clinical workloads.'"® We found that income and job mar-
ket more strongly influenced the career choices of ophthal-
mologists in private practice than academics, which is con-
sistent with observations in other medical specialties. Debt
was another factor that was rated as more important in
making career decisions among ophthalmologists in private
practice compared with academics in our study. Ophthal-
mologists with substantial educational debt may be more at-
tracted to positions in private practice, which traditionally
offer higher levels of compensation than academics. Neu-
rology residents with a large debt burden were also deterred
from seeking an academic career.”” However, financial debt
was not significantly associated with the choice of an aca-
demic or nonacademic career among vascular surgery resi-
dents.”

In our study, ophthalmologists in private practice rated
work hours and geographic location as more important
in influencing career decisions than those in academics.
Lifestyle considerations appear to be major motivators for
ophthalmologists in private practice. Residents in radiol-
ogy,® radiation oncology,”’ and emergency medicine®® an-
ticipating careers in private practice were also more influ-
enced by lifestyle considerations compared with those plan-
ning to enter academics. We found that academic oph-
thalmologists were more likely to be influenced by chal-
lenging diagnostic problems, type of patient problems in
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practice, prestige, and subspecialty rotation(s) during res-
idency. Intellectual challenge and intellectual stimulation
were reported as more important in career decisions among
academic primary care physicians’> and radiologists’® com-
pared with those in private practice.

e FELLOWSHIP TRAINING: Fellowship training focuses on
the development of clinical and surgical skills within a
subspecialty area beyond the competencies achieved dur-
ing residency. Attainment of this goal is consistent with
the greater importance of challenging diagnostic problems
and types of patient problems in practice reported by re-
spondents who completed fellowship training in our study.
Technological advances, such as laser in situ keratomileu-
sis and minimally invasive glaucoma surgery, have revolu-
tionized multiple ophthalmic subspecialties. Previous stud-
ies have shown that ophthalmology residents seeking fel-
lowship training were more influenced by working with new
technology than those planning general ophthalmology ca-
reers.”>1” However, we found that general ophthalmolo-
gists and subspecialists were similarly motivated in their ca-
reer decisions by working with new technology.

Educational debt was a more important consideration
in making career choices among general ophthalmologists
than subspecialists in our study. A recent survey of gradu-
ating ophthalmology residents noted that those choosing
general ophthalmology careers had higher levels of educa-
tional debt relative to those seeking fellowship training.'*®
Residents in pediatrics”” and internal medicine”” with
greater educational debt similarly were less likely to pur-
sue fellowship training. Medical student tuition and stu-
dent educational debt have continued to rise.””>?*?!? Al-
though many subspecialties of ophthalmology offer a higher
income than general ophthalmology, fellowship involves
1 or 2 years of additional training before these financial
gains are realized. Residents with substantial debt may feel
pressure to enter clinical practice immediately after res-
idency to facilitate loan repayment, rather than receive
lower compensation during fellowship with interest from
debts accruing. General ophthalmologists were more likely
to be married than those who pursued fellowship training
in our study. A study noted that pediatric residents who
were married were less likely to enter fellowship training.®”
However, marital status was not associated with the deci-
sion to pursue fellowship training among internal medicine
residents.””>%*

Factors relating to lifestyle influenced the career choices
of general ophthalmologists more than subspecialists in
our study. Work hours and geographic location were rated
as more important by general ophthalmologists than by
those who completed fellowship training, consistent with
prior studies evaluating factors influencing career decisions
among ophthalmology residents.””!*® We found that gen-
eral ophthalmologists worked fewer hours in direct pa-
tient care and in ophthalmology outside of patient care
compared with subspecialists. Lifestyle considerations have
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been shown to influence career choices in many other
medical and surgical specialties.”>”?"1% Women are af-
fected more by family factors when making career deci-
sions than men,?% 138161162 a1 several studies have re-
ported that women were less likely to pursue fellowship
training.’>%"” In our study, female and male ophthalmol-
ogists completed fellowship training with similar frequency.
We found that ophthalmologists who completed fellowship
training were more likely to enter academics than general
ophthalmologists. This finding aligns with previous studies
showing an association between fellowship training and an
academic career in ophthalmology,””*'*® pediatrics,”® and
plastic surgery.®*” Most full-time faculty members in depart-
ments of ophthalmology have obtained subspecialty train-
ing, and general ophthalmologists are less commonly seen
in academic ophthalmology.

Prestige, opportunities for research, and research expe-
rience were rated as more important factors in guiding ca-
reer decisions for subspecialists compared with general oph-
thalmologists in our study, confirming results from a pre-
vious study evaluating factors influencing career choices
among graduating ophthalmology residents.”” We found
that fellowship-trained ophthalmologists were more moti-
vated by exposure to mentors and rotation(s) in the sub-
specialty area than general ophthalmologists, and they also
reported more full-time faculty during residency in sev-
eral subspecialty areas to serve as potential mentors/role
models. Studies have shown that exposure to role models
during clinical rotations is strongly associated with medi-
cal students’ choice of a clinical field for residency train-
ing.;(”%'145 Mentors were similarly more important in in-
fluencing the career choices of internal medicine residents
pursuing fellowship training compared with those enter-
ing general medicine.'% A survey of residents and recent
graduates in urology found that mentoring was the most
important factor guiding the decision to pursue fellowship
training.'°” Urology residents with a mentor were 20 times
more likely to seek fellowship training. In our study, oph-
thalmologists who completed fellowship training were more
likely to have published in a peer-reviewed journal, pub-
lished a book chapter or non—peer-reviewed article, pre-
sented a paper or poster at a national meeting, and partici-
pated as a research team member during resident relative
to general ophthalmologists. Publication of a manuscript
during residency predicted subsequent fellowship training
in urology.'""?*° We found that subspecialist ophthalmolo-
gists were more likely to practice in an urban location than
general ophthalmologists, which is concordant with prior
studies in ophthalmology.?? 12813

e PRACTICE AREA: The need for more generalists and
fewer specialists in medicine has received much atten-
tion.””!** In the 1990s, the Eye Care Workforce Study
commissioned by the American Academy of Ophthalmol-
ogy predicted an excess of subspecialists in ophthalmology if
trends in fellowship training continued.’® However, Adel-

312 AMERICAN JOURNAL OF OPHTHALMOLOGY

man and Nwanze’ reported in 2011 a consistently growing
demand for ophthalmologists with fellowship training. Cur-
rent and future shortages have recently been noted in cer-
tain subspecialties of ophthalmology. Frohman'??>*%° calcu-
lated that the demand for neuro-ophthalmologists was ex-
ceeding the supply from training programs using data from
the AAO and North American Neuro-Ophthalmology So-
ciety. In a survey evaluating the adequacy of subspecialty
care, 42% of primary care pediatricians in the United States
reported a shortage of pediatric ophthalmologists to meet
the need for patient care.”’ It has been estimated that
7.32 million persons in the United States will have primary
open-angle glaucoma in 2050,”*" and concern has been
raised that an inadequate number of glaucoma specialists
are being trained to meet the future needs of an expanding
glaucoma population.'?°

Previous studies have explored factors influencing the de-
cision to pursue careers in various subspecialties of oph-
thalmology.”>!?7 129131228 Graduating ophthalmology res-
idents seeking fellowship training in glaucoma performed
more filtering procedures during residency and made the
decision to pursue fellowship training later than residents
entering other subspecialties.'”® Residents pursuing glau-
coma were less influenced in career choices by diagnos-
tic problems, types of patient problems, interest in an aca-
demic career, and working with new technology compared
with residents entering other subspecialties. Graduating
ophthalmology residents entering vitreoretinal fellowships
performed more retina/vitreous procedures and were more
likely to publish a paper during residency than graduates
seeking other fellowships.'?” Residents pursuing vitreoreti-
nal fellowships were more likely to be male and plan to
practice in a university setting, and they made the deci-
sion to pursue fellowship training earlier relative to resi-
dents entering other subspecialties. Challenging diagnos-
tic problems, peer interactions, working with new technol-
ogy, earning potential, and research experience were rated
as more important and working hours were rated as less
important in making career decisions by residents seeking
vitreoretinal fellowships than those choosing other sub-
specialty fellowships. Attributes of pediatric ophthalmol-
ogy and strabismus that attracted residents to the field in-
cluded prestige, intellectual stimulation, research interest,
and job opportunities.’! Factors that dissuaded ophthal-
mology residents from pursuing pediatric ophthalmology
and strabismus fellowships were difficulty examining chil-
dren,’% 11228 inadequate exposure to pediatric ophthal-
mology,”’! income,’%??%2%% fewer surgeries,””” and lower
prevalence of ocular pathology.”’® A survey of ophthalmol-
ogy residents revealed that reasons for not choosing a fel-
lowship in neuro-ophthalmology included lack of surgery,
perceived lack of jobs, difficulty of the specialty, time re-
quired to practice the discipline, and salary.'*’

Several factors were noted to similarly influence the ca-
reer choices of ophthalmologists practicing in different sub-
specialties in our study. Respondents who were practicing
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in cornea, glaucoma, oculoplastics, pediatric ophthalmol-
ogy, and vitreoretinal surgery performed more procedures
during residency in their respective subspecialty areas com-
pared with other respondents. Ophthalmologists practic-
ing in glaucoma, medical retina, oculoplastics, pediatric
ophthalmology, uveitis, and vitreoretinal surgery provided
higher ratings for the rotations during residency in their
subspecialty areas relative to those outside their practice
areas. Previous studies have shown that exposure to role
models during clinical rotations is strongly associated with
medical students’ choice of a clinical field for residency
training. %' It is unclear whether high-quality rotations
during residency stimulated interest in a subspecialty, or
whether a pre-existing interest in a subspecialty resulted in a
higher assessment of the rotation. Similarly, additional sur-
gical experience may have produced greater interest in a
subspecialty, or occurred as a consequence of an established
interest and a desire to gain more experience with proce-
dures in the chosen field.

We found that ophthalmologists practicing in oculoplas-
tics, vitreoretinal surgery, and uveitis were more likely than
other practitioners to participate in scholarly activities dur-
ing residency, such as publishing a paper or serving as a
project leader in research. Oculoplastics and vitreoretinal
surgery are among the most competitive subspecialties in
ophthalmology, and scholarly activity is an important cri-
terion used in fellow selection.”’'"*** Respondents practic-
ing in oculoplastics and vitreoretinal surgery also made the
decisions to pursue fellowship training and the subspecialty
area earlier compared with those practicing in other areas.
The fellowship match in oculoplastics occurs sooner than
other fellowships in ophthalmology, requiring a commit-
ment to this subspecialty earlier during training. Ophthal-
mologists practicing medical retina, uveitis, and vitreoreti-
nal surgery spent more hours per week in direct patient care
than other subspecialists. It is noteworthy that work hours
were less influential in the career decisions of uveitis and
vitreoretinal specialists relative to practitioners in other ar-
eas. Income was more important in motivating the career
choices of cornea and vitreoretinal specialists, and less im-
portant to pediatric ophthalmologists. This correlates with
higher average salaries among cornea and vitreoretinal spe-
cialists and lower average compensation for pediatric oph-
thalmologists. Working with new technology was more im-
portant in influencing the career choices of ophthalmol-
ogists in cornea and vitreoretinal surgery than other sub-
specialists. Cornea and retina are areas that have seen the
greatest diagnostic and therapeutic innovations in ophthal-
mology, such as the introduction of optical coherence to-
mography and laser in situ keratomileusis. Challenging di-
agnostic problems were more important to the careers of
ophthalmologists practicing neuro-ophthalmology, uveitis,
and vitreoretinal surgery compared with other subspecial-
ists. Continuity of care was a stronger motivator in the ca-
reer choices of glaucoma and uveitis specialists than other
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practitioners, and ophthalmologists in these subspecialties
routinely manage chronic ocular diseases.

We chose to explore factors influencing ophthalmolo-
gists’ choice of areas of subspecialty practice rather than
fellowship training. As expected, there was a strong cor-
relation between areas of subspecialty practice and fel-
lowship training. However, some general ophthalmologists
practiced within a subspecialty area, and some subspecial-
ists practiced comprehensive ophthalmology and/or outside
their area of fellowship training. Practice area is more rele-
vant than training area when developing workforce strate-
gies to meet further eye care needs. We found that ophthal-
mologists who completed fellowship training had a greater
chance of practicing in more than 1 practice area compared
with general ophthalmologists. Private practitioners were
more likely to practice in multiple subspecialty areas than
those in academics. Departments of ophthalmology are typ-
ically organized into subspecialty services, and faculty mem-
bers usually practice in a single designated subspecialty area.
In our study, men had a higher probability of practicing in
more than 1 practice area relative to women.

Several population-based studies evaluated practice pat-
terns among ophthalmologists in Ontario, Canada.””’?%
The proportion of Canadian ophthalmologists performing
strabismus surgery decreased from 37.7% in 1994 to 12.5%
in 2011, and the mean number of strabismus procedures per
surgeon increased from 16.2 to 55.3 per year during the same
period.””” These same investigators evaluated trends in sur-
gical and clinic-based glaucoma care.””*?** The percentage
of Canadian ophthalmologists performing incisional glau-
coma surgery dropped from 35% in 1995 to 19% in 2010,
and the mean number of incisional glaucoma procedures
per surgeon concurrently doubled with the percentage of
glaucoma operations performed by high-volume surgeons
rising from 23% to 59%.”*’ In contrast, glaucoma specialists
played a declining role in the provision of clinic-based glau-
coma care between 2000 and 2010.7** In particular, the rate
of glaucoma consultations and follow-up visits by glaucoma
surgeons decreased by 1.6% per year, and their rate of laser
trabeculoplasty procedures decreased by 19.3% annually.

Many areas of medicine are becoming more subspe-
cialized, including ophthalmology. Incisional glaucoma
surgery and strabismus surgery are increasingly becoming
the purview of a shrinking number of high-volume sub-
specialists.””?*> Many factors may be driving these pro-
cedures, and potentially others, into the domain of sub-
specialty ophthalmologists. With a steady rise in the pro-
portion of graduating ophthalmology residents seeking fel-
lowship training, general ophthalmologists may have eas-
ier access to subspecialists. Ophthalmologists may be shift-
ing practice focus to less time intensive procedures, such as
cataract surgery and intravitreal injections. Greater patient
demands and medicolegal risks may also influence the deci-
sion to refer procedures to subspecialists for surgery.

As opposed to surgical care, clinic-based glaucoma care
remains dependent on ophthalmologists who are not glau-
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coma surgeons.””* Prior survey-based studies have shown
that most general ophthalmologists provide glaucoma
care.”’>?*T However, our study found that glaucoma care
more likely involved an ophthalmologist who completed
subspecialty training in glaucoma. Differences in glaucoma
care processes between general ophthalmologists and glau-
coma specialists have been observed.”’®*4!" Although evi-
dence suggests that physician specialization improves out-
comes in some clinical scenarios, the magnitude of this
effect is highly variable and the relative contributions of

the provider and the provider’s environment are not well
known.?#%»?%

» CAREER SATISFACTION: Career satisfaction has become
an important area of focus in medicine. Career satisfaction
has helped to understand workforce trends in medicine,”**
the attractiveness of medical specialties to medical stu-
dents,’®! and antiemployer actions like forming unions**’
or striking.”** Higher physician satisfaction has been associ-
ated with better health care outcomes,?*7?4® more satisfied
patients,”*"?*® and fewer medical errors.”*’ Lower levels of
career satisfaction that persist may produce health prob-
lems for physicians themselves.””® Decisions to reduce work
hours, leave a clinical practice, or quit medicine entirely are
related to physician career satisfaction.””!**

A number of key factors have been reported to in-
fluence career satisfaction in medicine. Income has con-
sistently been identified as a predictor of career satisfac-
tion.””>?%° Several work-related factors have been shown
to impact the career satisfaction of physicians. Career sat-
isfaction is negatively affected by poorer access to ade-
quate resources and perceived limitations on the capac-
ity to provide high-quality care, including less coopera-
tive working relationships and excessive workload.””®?%4
Higher job stress and longer working hours have been iden-
tified as contributors to lower levels of job satisfaction in
medicine.???»?°%205270 On the other hand, perceived au-
tonomy or work control are associated with higher levels
of satisfaction in medicine.””"?%% 712" Patient-related fac-
tors that have been linked to lower physician satisfaction
relate to the complexity of care needs, perceived degree of
emotional burden, threat of malpractice, and underinsur-
ance,263,275-277

In our study, female ophthalmologists reported a lower
level of happiness with work life compared with their male
counterparts. There are many gender-related issues that
may exist as barriers to career satisfaction, including sexual
and gender-based harassment,’’®?"” salary inequity,'”*!?
isolation and poor gender climate,”® lack of academic ad-
vancement despite comparable work,”®"?%” and stress re-
lated to multiple roles.”®® There is conflicting information
in the medical literature about the relationship between
gender and career satisfaction. Female physicians in the
Physician Work Life Study were 1.6 times more likely to
report burnout than male physicians.”** In contrast, other
studies have found similar levels of career satisfaction be-
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tween female and male physicians.
The Women Physicians’ Health Study found that high lev-
els of career satisfaction were reported by 84% of US fe-
male physicians, although 38% expressed interest in chang-
ing their specialty.’®® Ophthalmologists were among the
most satisfied female physicians and least likely to change
specialty. A national survey of female surgeons in Canada
demonstrated that ophthalmologists were more satisfied in
how they balanced time between career and personal life
compared with other surgeons."*® Despite having more re-
sponsibilities as family caregivers, female ophthalmologists
in Canada reported similar levels of career satisfaction and
work hours as their male counterparts.'®!"" There was no
significant difference in overall career satisfaction between
female and male ophthalmologists in Australia and New
Zealand."’” However, female ophthalmologists experienced
greater frustration with unequal career opportunities and
managing professional and family commitments.

We found that ophthalmologists in private prac-
tice and academics had similar levels of work happi-
ness. Similar job satisfaction was also observed among
obstetrician-gynecologists in academics and private prac-
tice.””” However, teaching, research, and patient variety
contributed more to academic satisfaction, whereas auton-
omy, physician-patient relationships, and coworkers con-
tributed more to the satisfaction of private practitioners.
Contrasting results have been reported in other studies. Us-
ing data from the 2008 Health Tracking Physician Survey,
surgical specialists who were medical school based reported
higher career satisfaction than those who were hospital
based.”®® A study using data from the 2004-2005 Commu-
nity Tracking Study Physician Survey showed that medical
school employment was associated with higher physician
career satisfaction.’** It was suggested that medical schools
may provide more intellectual stimulation to physicians be-
cause they handle patients with more complex medical is-
sues.” 7% Medical schools offer a collaborative academic
environment, highly qualified staff, and rapid access to spe-
cialized physicians.”® In addition, physicians in medical
school frequently work with physicians-in-training who as-
sist in patient care and provide opportunities to teach future
colleagues. Another study found that physicians working in
health maintenance organizations generally had lower job
satisfaction and were more likely to intend to leave practice
than physicians in other practice types.”®’

Previous studies have addressed career satisfaction within
specific specialties, including internal medicine,”*”*% fam-
ily medicine,’***®” emergency medicine,”’’*”° anesthesiol-
ogy,’”* obstetrics and gynecology,’”’ rtheumatology,”’* psy-
chiatry,’’® and dermatology.””! A study using the 1996-
1997 Community Tracking Study Physician Survey ranked
ophthalmology as the third most “dissatisfied” specialty
among 33 medical specialties.””” Ophthalmology’s ranking
improved in a follow-up study by the same author group us-
ing data from the 2004-2005 Community Tracking Study
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Physician Survey; ophthalmology was ranked 13 of 42 med-
ical specialties based on career satisfaction.’** These re-
sults markedly contrast with the 2014 Medscape Physician
Lifestyle Survey involving 31,399 US physicians across 25
specialty areas.'’® In this survey, dermatology and allergy-
clinical immunology were the only specialties that ranked
higher than ophthalmology in career satisfaction. The as-
sessment of physician career satisfaction is generally under-
taken using self-reported responses to a survey. Different do-
mains of career satisfaction may be measured depending on
the content of specific questions and their interpretation.
Single-item measures of global career satisfaction, as was
used in our study and the Medscape survey, will often over-
estimate levels of satisfaction by avoiding specific items that
may reveal undesirable characteristics of the career.””” Our
survey was conducted around the same time as the 2014
Medscape Physician Lifestyle Survey, and we formatted the
2 questions relating to happiness at home and at work to ex-
actly match those in the Medscape survey to facilitate com-
parison. Ophthalmologists in our survey reported a higher
level of happiness at work and at home than ophthalmolo-
gists who responded to the Medscape survey.'’® The Com-
munity Tracking Study Physician Survey demonstrated that
age less than 35 years and age more than 65 years were asso-
ciated with higher physician career satisfaction.”***>> This
bimodal distribution in career satisfaction based on age may
help to explain the higher level of career satisfaction ob-
served in our study of newly practicing ophthalmologists
relative to a Medscape survey involving ophthalmologists of
all ages. Younger physicians have been noted to have higher
career satisfaction than older colleagues possibly related to
the idealism of youth.’*4?>°

Pediatric ophthalmology was the subspecialty with the
lowest mean job satisfaction score in our study, although
no significant differences were seen across subspecialties
in univariable and multivariable analyses. In a survey of
the American Association of Pediatric Ophthalmology
and Strabismus membership, pediatric ophthalmologists re-
ported high levels of satisfaction in the areas of intellec-
tual stimulation, diversity of patient pathology, lifestyle,
and amount of respect received from colleagues.””® How-
ever, there were higher levels of dissatisfaction with fi-
nancial compensation. Median compensation for pediatric
ophthalmologists was noted to be the lowest of all subspe-
cialties of ophthalmology.””®

e FUTURE STRATEGIES: The future demand for ophthal-
mologists was evaluated in the Ophthalmology Manpower
Studies”’*” and the Graduate Medical Education National
Advisory Committee Report on Ophthalmology”® during
the 1980s, and the Eye Care Workforce Study”’’ com-
missioned by the AAQO in the 1990s. The Eye Care Work-
force Study estimated an oversupply of eye care providers,”’
and an excess of subspecialist ophthalmologists was pre-
dicted if trends in fellowship training continued.”’ How-
ever, this model was based on a number of assumptions, in-
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cluding the role and work effort of ophthalmologists and
optometrists. A subsequent projection incorporating new
optometric data suggested that there would be near equi-
librium between the demand and supply for ophthalmic
care.’” There are inherent uncertainties associated with the
assumptions that are required for workforce forecasts. The
challenges involved in making manpower projections are
highlighted by the discrepancy between the Ophthalmol-
ogy Manpower Studies and the Graduate Medical Educa-
tion National Advisory Committee Report on Ophthal-
mology, despite the fact that both studies were conducted
concurrently.”*?®** The US Department of Health and
Human Services has projected that ophthalmology will be
the surgical specialty with the greatest workforce shortage
by 2025."? The increasing prevalence of chronic dis-
eases and an aging population has contributed to a rapidly
growing patient population that is predicted to exceed the
supply of ophthalmologists.''?+*?? Adelman and Nwanze**
assessed marketplace demand for ophthalmologists using
a help-wanted index, which was based on the number of
physician recruitment advertisements appearing in major
ophthalmic journals. The need for academic ophthalmolo-
gists was correlated with national research expenditure and
stock market gains, and the demand for private practice
ophthalmologists was correlated with national economic
well-being as measured by gross national product.

Although the total number of medical school graduates
has continued to increase in recent years, the number of
residency positions in ophthalmology has remained fairly
stable.!”!>"17 Increasing the number of ophthalmology res-
idency slots is a logical step to address the projected shortage
of ophthalmologists, but the effect would be delayed. Lee
and associates’” point out that a decision to raise the num-
ber of residency positions by 20% would take more than 2
decades to effect a 10% change in the number of ophthal-
mologists in clinical practice. Moreover, prior approval by
the Accreditation Council for Graduate Medical Education
and institutional funding would be required.

Several changes should be considered to accommodate
a workforce that is increasingly female. Trainees should be
educated on balancing personal and professional roles with
continued mentored guidance. Greater flexibility could be
provided in training and practicing options, such as shared
residencies and part-time employment. Reorganization of
expected work hours with use of physician extenders and
telemedicine could allow for continued productivity while
working part-time. Expansion of part-time practice should
be supported by concurrent changes in health care benefits,
on-call responsibilities, and promotion requirements such
as tenure “clocks.” These changes would be expected to op-
timize recruitment and retention of the new generation of
ophthalmologists who view lifestyle as a priority in specialty
choice and career satisfaction, irrespective of gender.

Underrepresented in medicine (URM) refers to minority
groups that are underrepresented in the field of medicine
relative to their number in the general population, which
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currently includes individuals who are Black, Hispanic, or
Native American (American Indian, Alaskan Native, Na-
tive Hawaiian, and Pacific Islander). A relatively low num-
ber of URM ophthalmologists responded to our study. Data
from the Association of Medical Colleges, American Med-
ical Association, and US Census Bureau in 2014 and 2015
showed that URM groups were underrepresented as practic-
ing ophthalmologists (6%), ophthalmology faculty (5.7%),
and ophthalmology residents (7.7%) compared with the US
population (30.7%).”° Between 2005 and 2015, the pro-
portion of URM ophthalmologists remained static. Signif-
icant ethnoracial disparities are present in vision health
and eye care delivery.””*?”® Increasing the level of diversity
among ophthalmologists may help to reduce these dispar-
ities.”>>?" The likelihood of practicing in underserved ar-
eas was found to be higher for URM physicians, including
ophthalmologists.””?”% Patients treated by a physician who
shares the same race/ethnicity reported greater satisfaction
with their care and more communication with their health
care provider.”””’*" Students from medical schools with
more diverse student bodies described feeling more con-
fident in managing patients from different cultural back-
grounds.’?1 %% A cross-sectional study evaluating medical
students’ perception of an ophthalmology career found that
URM students more frequently reported insufficient same
race or same gender role models or mentorship in the field
as a reason for not pursuing ophthalmology compared with
non-URM students.’®’

The field of ophthalmology should create an environ-
ment that supports diversity. Academic institutions and pri-
vate practices should ensure that all staff receive training
to become competent in addressing gender, ethnic, and
cultural issues among health care providers and patients.
Exposing URM students to the field of ophthalmology as
early as possible will help inform them about the appeal of
ophthalmology as a career pursuit. The Minority Ophthal-
mology Mentoring program is a collaboration between the
AAQ and Association of University Professors of Ophthal-
mology designed to increase diversity in ophthalmology by
helping URM students become competitive ophthalmol-
ogy residency applicants. Academic institutions can also
establish formal programs to provide active mentoring of
URM trainees by individuals who can provide encourage-
ment and serve as positive role models.

Studies have demonstrated waning interest in academics
as a career pathway.’’*’% There are growing concerns
about the viability of academic medicine for future physi-
cians, especially clinician-scientists. Departmental admin-
istrators can work toward making an academic career more
attractive by enhancing autonomy and career flexibility.
Clinicians should be allowed to choose what duties they
wish to assume rather than mandating that all faculty par-
ticipate in teaching, research, and clinical care.”’”” Intel-
lectual stimulation and a desire to teach and conduct re-
search have been shown to influence the choice of an
academic career, but they may be prioritized in different
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ways. +77,81,86,202,218 Conyersely, the pressure to be a “triple

threat” with productivity in research, education, and clini-
cal care was seen as a disincentive to enter academics.’"”

Several strategies could be adopted to support academic
ophthalmologists interested in research. Loan repayment
programs could be created to exchange debt for a speci-
fied number of years in academic service, as has been done
with military medicine programs.’”” Formal mentoring pro-
grams pairing junior and senior researchers could be estab-
lished. Education in technology transfer, intellectual prop-
erty, grant writing, and responsible conduct of research
could be provided.’"” Interdisciplinary workshops could be
developed to connect clinical and research interests. Am-
bati and Cahoon’” recommended a restructuring of resi-
dency training with integration of additional research ex-
perience and the option of extending training for inter-
ested candidates. The Specialty Training and Advanced
Research (STAR) Program at the University of California
Los Angeles has the suggested features, and an advanced de-
gree (MS or PhD) is earned. An academic career has been
selected by 77% of graduates of this program.’!*

Achieving a balanced workforce is an essential ele-
ment of meeting the future eye care needs in the United
States. Maldistribution of ophthalmologists by specialty
can limit patient access to quality care. Pediatric ophthal-
mology’?® and neuro-ophthalmology'’”*** are specialties
where shortages currently exist. The time during residency
allocated to rotations in these areas of need could be ex-
panded, either at the parent teaching institution or through
rotations in group practices in the community. Role mod-
els/mentors and rotation(s) in subspecialty areas were rated
as important factors in career decision-making by most re-
spondents in our study. Hasan and associates'*® found that
ophthalmology residents were dissuaded from pursuing a ca-
reer in pediatric ophthalmology because examining chil-
dren was considered too difficult and income levels were
believed to be low. Working toward reducing income dis-
parity and improving residents’ ability to examine children
were suggested as steps to improve interest in pediatric oph-
thalmology. Frohman'?%*? noted that poor compensation
was the major reason for the decline in the number of oph-
thalmologists entering neuro-ophthalmology, and he of-
fered several recommendations to ensure the future viability
of the subspecialty. Interest in neuro-ophthalmology could
be stimulated by sponsoring residents to attend the North
American Neuro-Ophthalmology Society Meeting. Educa-
tional resources could be expanded to decrease the time
required for neuro-ophthalmologists to discharge teach-
ing duties. Teaching activities and “downstream revenue
generation” of neuro-ophthalmology could be incorporated
into a compensation plan, and ample support staff could
be provided to optimize the practice efficiency of neuro-
ophthalmologists.

Strong consideration should be given to formal subspe-
cialty certification or recognition. The American Board of
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Ophthalmology is one of the few member boards of the
American Board of Medical Specialties that does not offer
subspecialty certification. Patients are interested in know-
ing whether their doctor treats their condition or performs a
specific procedure, and a certificate of competence in gen-
eral ophthalmic practice is not helpful in providing guid-
ance. The establishment of subspecialty recognition could
be an effective way to promote the unique skills of subspe-
cialists and assure the public of the quality of specialty care
delivered. Ophthalmologists would likely be supportive of
this initiative, given the trend toward increasing subspe-
cialization. Specialty societies would need to be involved
in determining the qualifications required to earn this cre-
dential.

A free market perspective would suggest that supply will
change to meet demand.’®”*%® Perhaps workforce planning
is best approached by simply informing ophthalmologists-
in-training of projected eye care requirements and areas of
need. The number of applicants to ophthalmology fellow-
ship programs and residency programs was noted to corre-
late with the number of advertisements for hiring ophthal-
mologists in major ophthalmic journals.** This finding pro-
vides evidence that ophthalmology trainees respond to mar-
ket demands, an observation also made in gastroenterol-

ogy’”” and neuroradiology’'” fellowships.

o LIMITATIONS: This study has several limitations inher-
ent to survey-based research. The survey relied on self-
reported data and was subject to recall bias. Only 32% of
newly practicing ophthalmologists completed the survey,
and nonresponse could have introduced selection bias. Be-
cause of the anonymous nature of the survey, we were lim-
ited in our ability to compare respondents and nonrespon-
dents. The geographic distribution of ophthalmologists who
did and did not complete the survey was found to be sim-
ilar, and this provides some evidence supporting the gen-
eralizability of results. The survey was distributed to oph-
thalmologists who completed training within the prior 5
years, and the results may not be representative of the entire
specialty of ophthalmology spanning all age groups. Some
terms, such as “happy” and “mentor,” are subject to inter-
pretation. The list of factors influencing career choices was
not exhaustive, and important determinants may not have
been included. The data are cross-sectional describing as-
sociations with career choices and career satisfaction, but
they may not reflect causation. The large number of signifi-
cance tests that were performed increases the probability of
finding statistically significant differences by chance alone.
Despite these potential drawbacks, the large number of re-
spondents argues for the generalizability of results and in-
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creased the power to detect significant differences between
subgroups in ophthalmology.

CONCLUSION

In summary, this cross-sectional study described the career
choices of newly practicing ophthalmologists and identified
significant differences between the career choices of women
and men, academicians and private practitioners, subspe-
cialists and general ophthalmologists, and based on prac-
tice area. Female and male ophthalmologists pursued fel-
lowship training with similar frequency, but men were more
likely to seek vitreoretinal fellowships and women were
more likely to undertake fellowships in pediatric ophthal-
mology, uveitis, and neuro-ophthalmology. Male ophthal-
mologists placed greater importance on income during ca-
reer planning, whereas female ophthalmologists were more
influenced by lifestyle considerations including work hours
and geographic location. A higher proportion of ophthal-
mologists in academics completed fellowship training than
those in private practice. Female ophthalmologists had a
higher probability of entering academics than their male
counterparts. Scholarly activity during residency was asso-
ciated with the selection of an academic career. Although
the total number of work hours were similar for ophthalmol-
ogists in private practice and academics, private practition-
ers spent more time in direct patient care and academicians
devoted more time to ophthalmology outside of patient
care. Ophthalmologists in private practice and academics
had similar levels of work happiness. The career choices
of ophthalmologists in private practice were more strongly
motivated by income and job market, whereas academic
ophthalmologists placed greater importance on opportuni-
ties to teach and conduct research, role models/mentors,
rotation(s) during residency, research experience, and pres-
tige. Educational debt was a more important consideration
in making career decisions among general ophthalmologist
than subspecialists. Ophthalmologists were more likely to
practice in subspecialty areas with higher quality rotations
and larger surgical volume during residency. Both female
and male ophthalmologists had a high degree of career satis-
faction, but women reported lower levels of happiness with
work life compared with men. Many factors influence career
decisions, and they are weighed differently by subgroups
within ophthalmology. This information may prove useful
in shaping an appropriate physician workforce to meet fu-
ture eye care needs.
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