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Abstract

Purpose: To characterize clinician-scientists in ophthalmology and identify factors associated
with successful research funding, income, and career satisfaction.

Design: Cross-sectional study

Methods: We conducted a survey of clinician-scientists in ophthalmology at U.S. academic
institutions between April 17, 2019 and May 19, 2019. We collected information including 1)
demographic data, 2) amount, type, and source of startup funding, first extramural grant, and first
RO1-equivalent independent grant, 3) starting and current salaries, and 4) Likert-scale measures of
career satisfaction were analyzed using multivariate regression.

Results: 98 clinician-scientists in ophthalmology were surveyed across different ages (mean
48+11 years), research categories, institutional types, geographic regions, and academic ranks.
Median startup funding was $50-99k, and median starting salary was $150-199k. Most
investigators (67%) received their first extramural award from the National Eye Institute, mostly
through K-award mechanisms (82%). The median time to receiving their first independent grant
was 8 years, mostly through an RO1 award (70%). Greater institutional startup support (P=0.027)
and earlier extramural grant success (P=0.022) were associated with earlier independent funding.
Male gender (P = 0.001) and MD degree (P=0.008) were associated with higher current salaries,
but not starting salaries. Overall career satisfaction increased with career duration (P=0.011), but
not with earlier independent funding (P=0.746) or higher income (P=0.300).

Conclusions: Success in research funding by clinician-scientists in ophthalmology may be
linked to institutional support and earlier acquisition of extramural grants, but does not impact
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academic salaries. Nevertheless, career satisfaction among clinician-scientists improves with time,
which is not necessarily influenced by research or financial success.

Clinician-Scientist Table of Contents

Clinician-scientists in ophthalmology are valuable yet endangered professionals. Their success in
research funding may be linked to institutional support and earlier acquisition of extramural
grants, but independent grant success does not appear to impact academic salaries. Career
satisfaction among clinician-scientists improves with time and is not necessarily influenced by
research or financial success.

Introduction

Bridging the gap between bench and bedside, clinician-scientists form the cornerstone of
biomedical research. As medical providers, they are intimately aware of the unmet clinical
needs of patients. As researchers, they are empowered to tackle these needs by engaging in
basic, translational, and clinical research. Yet, the pathway to becoming a successful
clinician-scientist is arduous, often requiring prolonged periods of training and multiple
academic degrees that result in greater debt accumulation from medical or other graduate
education, reduced start-up packages compared to Ph.D. scientists?, as well as delayed entry
into academic faculty positions. Many experts have commented on the shortage and
endangerment of clinician-scientists2—4, especially those in ophthalmology.>=° The ongoing
COVID-19 pandemic are exacerbating these issues, with models predicting a research output
decrease between 20 and 40%.1° In particular, scientists in earlier career stages, women, and
underrepresented groups are most impacted, and the lasting consequences of this crisis have
yet to be determined.11-12

Prior reports have also underscored the critical role of the National Institutes of Health
(NIH) and National Eye Institute (NEI) in maintaining the viability of the clinician-scientist
career path.13 Undergraduate medical training can be supplemented with biomedical
research through NIH-supported research immersion programs such as the Medical
Research Scholars Program, or through dual MD-PhD degree programs such as the Medical
Scientist Training Program. After graduation, NIH K-award mechanisms support early
career clinician-scientists with research and salary support under mentorship from more
established investigators. However, among ophthalmologists who received K08 or K23
funding, only 48% of these individuals successfully secured an R01 grant,14-15 which is
often considered an indicator of research funding success as an independent investigator. A
recently published study showed that of ophthalmology or optometry clinician-scientists
who obtain their first RO1 grant, less than 4% will secure a second R0O1 (renewal of first R01
or new second R01) 5 years following initiation of funding of the first R01.16 Beyond
extramural funding, institutional or departmental support, startup funding, and salary all
contribute to job satisfaction. In this study, we conducted an anonymous survey of current
clinician-scientists in ophthalmology to investigate factors that may be associated with
research funding, income, and career satisfaction.

Am J Ophthalmol. Author manuscript; available in PMC 2022 July 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Rusakevich et al. Page 3

Methods

Survey Administration

A 38-item survey was developed using Qualtrics survey software (Qualtrics, Provo, UT) and
digitally administered to clinician-scientists in ophthalmology between April 17 to May 19,
2019 (Supplemental Figure). Invitations for the survey were sent via electronic mail to a list
of approximately 300 self-identified clinician-scientists compiled from an Association for
Research in Vision and Ophthalmology (ARVO) annual meeting mailing list as well as
clinician-scientists known by the authors to have obtained NIH funding through search of
projectreporter.nih.gov. Questions were multiple-choice with the option for free-text
responses. Because the survey did not collect personal identifiable information, multiple
responses from single internet protocol (IP) addresses were blocked to ensure that each entry
was unique. Entries without complete research funding, income, or satisfaction data were
excluded from the analysis. Subjects who have not yet received an academic appointment
were also excluded. E-mail reminders were sent to encourage participation, but no additional
incentives were provided. This survey study was not considered to be human subject
research and was exempted by the Institutional Review Board at the University of California,
Davis. All study procedures adhered to the tenets set forth in the Declaration of Helsinki.

Survey Details

The survey collected demographic data including age and gender, as well as academic
factors such as professional degree, primary research type (basic science, clinical science, or
both), self-reported career stage (early, mid, or senior career), current academic rank
(assistant, associate, or full professor), institution type (private or public), and U.S.
geographic region (Northeast, Midwest, South, or West). We also requested the year of the
most recent academic degree, terminal training position, and first academic appointment.
Career duration was defined as years from first academic appointment to present. Research
funding information included institutional startup funding amount, source and year of first
extramural grant (any non-institutional support) and first independent (RO1-equivalent)
grant, years of continuous extramural funding, and alternative support during funding lapse
if applicable. Income data included starting and current salary, and along with funding data
were recorded in $50,000 category increments. The United States Bureau of Labor Statistics
Consumer Price Index for all Urban Consumers (CPI-U) was used to calculate the annual
rate of inflation to adjust institutional startup funding amount and starting salary. Career
satisfaction was assessed using a series of 5-point Likert scale questions to address burnout,
salary, research progress, clinical impact, work-life balance, grant support, university
contribution, teaching, and overall satisfaction, which are summed to produce a composite
satisfaction score with a maximum of 45 points. The survey is included in Supplemental
Materials.

Statistical Analyses

Multivariate Cox semi-parametric regression and linear regression analyses with time
adjustments were used to identify factors associated with time from first academic
appointment to first independent grant, and duration of funding lapse. Multivariate
regression analyses with time and inflation adjustments were used to evaluate factors
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associated with amount of startup research funding, starting salary, and current salary.
Multivariate linear regressions were used to determine factors associated with composite
career satisfaction score. Predetermined sets of factors were included as covariates in each
multivariate regression model, with each analysis adjusting for all other covariates.
Statistical analyses were performed using SPSS software version 27.0 (IBM Corp., Armonk,
NY).

Demographics & Academic Factors

Ninety-eight clinician-scientist respondents were included in the analysis (33% response
rate). Median respondent age was 44 years (range: 31-78; Figure 1A), and consisted of more
males than females (68% vs. 32%; Figure 1B). Most of the individuals held dual MD-PhD
(52%) or MD (43%) degrees (Figure 1C), with a median time of 14 years since their last
academic degree at the time of this survey. Most respondents identified as engaging in both
clinical and basic science research (46%), followed by basic science (34%) and clinical
research (20%) (Figure 1D), and were roughly evenly employed by public and private
institutions (Figure 1E) that included slightly more individuals from Western states (Figure
1F). The median time since first academic appointment was 4 years for Assistant Professors,
8.5 years for Associate Professors, and 25 years for Full Professors, while a small subset of
individuals held other academic positions such as “Instructor” (Figure 1G). Most
respondents considered themselves to be in an early-career stage (46%) versus mid (29%)
and senior career (25%), with median time since first academic appointment of 4 years for
early-career, 12 years for mid-career, and 26 years for senior clinician-scientists (Figure 1H).

Research Funding

Most surveyed clinician-scientists in our study reported <$50k of institutional startup
funding, with a median of $50-99k, which is equivalent to $100-149k when adjusted for
inflation (Figure 2A). Higher startup funding was given to males, but was not impacted by
age, year of first appointment, degree, research type, institution type, or geographic location
on multivariate regression (Supplemental Table).

Of the 84 respondents who received extramural funding, the majority (67%) received their
first extramural grant from the NEI, with the most common mechanism being K08 (35%),
followed by K12 (29%), K23 (9%), and other K-mechanisms such as K11 and KL2 (9%).
Other funding sources included other NIH institutes (n = 3), the Department of Defense (n =
1), as well as various nonprofit foundations or commercial entities including Fight for Sight
(n =9), Research to Prevent Blindness (n = 3), Foundation Fighting Blindness (n = 3),
Knights Templar (n = 2), International Retinal Research Foundation (n = 1), BrightFocus
Foundation (n = 1), American Diabetes Association (n = 1), American Glaucoma Society (n
= 1), Burroughs Wellcome Fund (n = 1), Lowry Medical Research Institute (n = 1), Bayer (n
= 1), or other local medical foundation (n = 1) (Figure 2B).

Among the 50 of these individuals (63%) who received their first major independent grant
(RO1-equivalent) at the time of the survey, most were awarded by the NEI (80%), and
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consisted primarily of RO1 (70%), followed by other R- (11%) or U- (6%) mechanisms
(Figure 2C). Other independent grants (RO1-equivalent) were awarded by the Department of
Defense (n = 5), other NIH institutes (n = 2), Veterans Affairs (n = 1), or other unidentified
sources (n = 2). Kaplan-Meier survival analysis showed that the median time from first
academic appointment to first independent grant was 8 years (range: 0-26) among
respondents (Figure 2D), which remained generally stable over the past 40 years, albeit with
less variability in the past decade (Figure 2E). Earlier independent research funding was
associated with earlier time to first extramural career award (Estimate = 0.842, P = 0.022)
and inflation-adjusted startup funding amount (Estimate = 1.017, P = 0.027), while age and
year of first appointment, gender, academic degree, research type, and first extramural grant
source and type showed no significant association on multivariate analyses (Table 1).

Most respondents (63%) reported sustained extramural research funding since their first
academic appointment, although a notable portion (37%) indicated a lapse in funding with a
median of 2 years (range 0.25-27; Figure 2F). Among the 29 clinician-scientists who
reported funding lapses, 17 received departmental research funding, 10 received institutional
funding, 9 obtained salary support, and 4 had personnel support (e.g. laboratory technician).
Five researchers (17%) reported no ancillary support during their funding lapse. Those who
received departmental or institutional support had shorter duration of funding lapse than
those who did not (median 2 vs. 3 years), although this difference did not reach statistical
significance (P = 0.746).

The median starting salary for clinician-scientists was $150-199Kk, corresponding to $200—
249k when adjusted for inflation, and appeared to increase slightly over the past 40 years
(Figure 3A). A cross-sectional analysis of current salaries of respondents shows a linear rate
of salary increase of approximately $43k per decade (Figure 3B). On multivariate analyses,
both male gender and MD degree were independently associated with higher current salary,
compared with their female and MD-PhD counterparts (Table 1, Fig 3C-3D). Other factors
such as age, year of first appointment, academic rank, research type, time to first
independent grant, and inflation-adjusted starting salary did not appear to be associated with
clinician-scientist salaries in our surveyed cohort.

Career Satisfaction

Career satisfaction was generally high among respondents, with a majority reporting a score
of 5 (completely satisfied) or 4 (generally satisfied) across most categories, with the highest
level of satisfaction seen in items related to burnout levels as well as impact of research and
clinical work, followed by institutional contribution and teaching, while the lowest
satisfaction was associated with work/life balance, grant support, and salary (Fig 4A). When
asked if the individual would choose the clinician-scientist career path again, however, the
response was very positive (Fig 4A). Multivariate regression analysis showed longer career
duration (year of first appointment) was independently associated with greater composite
career satisfaction score (Estimate 0.245, P = 0.011; Fig 4B). Other factors such as age,
gender, degree, academic rank, research type, time to first independent grant, or current
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salary did not influence overall career satisfaction (Table 1). Additionally, actual current
salary was not associated with satisfaction scores related to salary (OR 1.003, P = 0.410).

Discussion

In this study, we surveyed 98 self-declared clinician-scientists in academic ophthalmology to
explore characteristics that affect starting salary and institutional startup funding, as well as
factors that may contribute to research success (based on time to RO1-equivalent
independent funding), financial success (based on income), and career satisfaction. We
found that greater institutional startup support and earlier attainment of extramural funding
(any non-institutional awards) were associated with earlier acquisition of independent
funding, while male gender and MD degree had higher salaries. Neither earlier research
funding nor higher salary appeared to be associated with overall career satisfaction. Our
study cohort spanned all career stages with similar proportions of assistant professors and
full professors, basic and clinical researchers, and drew from diverse geographic regions
across the United States. The median age was 44 years, with nearly half (46%) of
respondents considering themselves in their early career, suggesting a selection bias toward
more junior investigators, which may be due greater interest and relevance of the survey
topic, more time to complete the survey, or greater proficiency with navigating the online
survey among younger individuals. While there are no precise definition of “early”, “mid-
career”, or “senior” investigators, the median time from first academic appointment for these
three categories were 4, 12, and 26 years, respectively, with significant overlap in range.

Our study found that median inflation-adjusted startup funds for ophthalmic clinician-
scientists was $100-149k, which are much lower than the average startup costs for newly-
hired Assistant Professors in the biological sciences which ranged from $308,201 at public
institutions to $403,071 at private institutions based on a survey on start-up costs and
laboratory allocation rules at 222 U.S. academic institutions by the Cornell Higher
Education Research Institute in 2002, even before adjustment for inflation.1” Another study,
which analyzed newly-hired tenure-track assistant professors who received Burroughs
Wellcome Trust Career Awards in Biomedical Sciences in 2004 found that median start-up
package was $675,000 for Ph.D. scientists (n=21) and $480,000 for physician-scientists
(n=11).1 This discrepancy may be based on the notion that clinician-scientists spend only
part of their efforts conducting research, although it is arguable that these investigators
require more institutional support given their clinical demands and time constraints. In fact,
our study found that higher startup funds and earlier extramural award achievement were
associated with earlier acquisition of an RO1-equivalent independent award, suggesting that
efforts should be made by institutional leadership to bolster support of clinician-scientists in
the earliest, most vulnerable time of their careers.

Prior reports have been published describing the important role of the NIH and NEI in
supporting the development of clinician-scientists, and our study confirmed that a majority
of clinician-scientists received their first extramural grant from the NEI through K-award
mechanisms (68%), and their first independent award from the NEI mostly in the form of an
RO1 (70%). Interestingly, our survival analysis found that the median time to receiving this
first independent grant was 8 years, consistent with a prior study of K awardees where their
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mean time to an RO1 was 2.8 years after completing their K grant, which are between 2—7
years in duration.® This finding emphasizes the importance of “bridge funding” to support
clinician-scientists who are very likely to experience a gap in funding during this period. The
same prior report found that only 48% of clinician-scientists in ophthalmology who had
received K awards were able to successfully secure RO1 funding,® which comports with a
recent NIH-wide data release reporting that 42% of K-awardees later served as Pl on an RO1
equivalent award.® These values are lower than the 63% RO01 achievement rate among our
surveyed cohort, but may be due to a selection bias in our study for clinician-scientists who
may have been more successful at securing research funding. Our survey found that 37% of
respondents experienced a funding lapse with a median duration of 2 years, during which
time most investigators (83%) received some institutional or department support in the form
of research funding, salary support, or personnel cost-sharing. We noted that those who
received support during their funding lapse achieved independent funding earlier, although
this did not reach statistical significance due to the small size of this cohort. Interestingly,
only 62.8% of ophthalmology and optometry clinician-scientists who obtained their first
RO1 successfully obtained a second R01, and only 3.9% attained the second RO1 within 5
years.16 Together, our results emphasize the vulnerability of clinician-scientists in obtaining
initial and sustained independent research support in today’s competitive funding
environment, and the important role of departments and institutions in supporting these
researchers during their career.

Overall, the salaries of the clinician-scientists in our study were similar to the median
salaries of academic faculty in ophthalmology as reported by the American Association of
Medical Colleges (AAMC).1° The assistant, associate, and full professors we surveyed
reported median salaries (male/female) of $275/275k, $425/325k, and $425/275k,
respectively, as compared to AAMC median salaries of $288/242k, $357/283k, and
$375/326k.19 Interestingly, clinician-scientists who have dual MD-PhD degrees earned
lower income than their MD counterparts, even after adjusting for age, career duration,
academic rank, and research type (basic vs. clinical research). While our study did not adjust
for subspecialty, work hours, operating time, or clinical efforts, we hypothesize that MDs are
more likely to maintain a larger portion of clinical efforts or perform more surgeries, which
could account for the higher salaries. We also found that male gender was independently
associated with higher startup funding and current salary, despite no difference in academic
or research performance such as time to independent funding. This gender disparity reflects
earlier studies showing similar gender differences in salaries of NIH K-awardees??, and size
of NIH awards to primary investigators in ophthalmology departments.2! A recent study of
academic pediatric ophthalmologists showed despite similar proportions of men and women
across all academic ranks, women had a lower median h-index and lower NIH grant funding,
which could be attributed to a shorter career duration in that subspecialty.?2 Some progress
has been made to improve female representation on editorial boards in ophthalmology, for
example, but greater efforts are needed to achieve gender parity in both research funding and
salaries in academic medicine.23

Our cohort of clinician-scientists expressed overall satisfaction with their career, with most
expressing the greatest degree of satisfaction with the impact of their clinical work, research,
and teaching, and less with salary, funding, and work/life balance. Interestingly, the degree
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of satisfaction did not appear to be associated with research performance (earlier
independent funding) or financial success (current salary). The only factor associated with
greater career satisfaction appeared to be the duration of their clinician-scientist career,
although this is likely attributable to the selection bias of this voluntary survey, as those who
were dissatisfied with their careers may no longer be pursuing the clinician-scientist career
track. Other likely biases include the large proportion of younger respondents and possible
under-representation of K-awardees who have yet to receive their first RO1-equivalent grant.
Key limitations of our study include the lack of confounders such as cost of living, clinical
subspecialty, operating time, and research productivity as well as the inherent shortcomings
associated with a voluntary survey and modest sample size. The survey anonymity also
limited our ability to re-identify respondents to request additional information. Further
research is needed to assess interventions such as bridge funding or increased startup
packages and their effects on RO1 success, income, and career satisfaction. Despite the
issues our data raised surrounding the clinician-scientist pipeline, our survey respondents
showed a steady improvement in job satisfaction over their career timeline, providing some
optimism for young investigators who may seek to embark on the path of a clinician-
scientist in ophthalmology.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Fig 1.

Characteristics of 98 clinician-scientists in Ophthalmology. Charts showing (A) age
distribution, (B) gender, (C) highest academic degrees, (D) research category, (E) institution
type, and (F) regional distribution. (G-H) Bar-and-whisker plots comparing average time
from first academic appointment of clinician-scientists by academic rank (G), and self-
reported career stage (H).
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Fig 2.

Regsearch funding among clinician-scientists in Ophthalmology. (A) Bar graph showing
distribution of institutional startup funding. (B-C) Charts showing distribution of first
extramural (B) and RO1-equivalent independent awards (C) and sources. (D) Kaplan-Meier
survival analysis showing time to first independent grant. (E-F) Scatterplots showing time to
first independent grant (E) and respondents with continuous funding (F) over the past 50
years. The gray-shaded area represents the maximum duration based on the year of first
academic appointment.
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Current Salary and Career Duration
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Income of clinician-scientists in Ophthalmology. (A) Scatterplot showing change in
inflation-adjusted starting salary over the past 40 years. (B) Scatterplot of the relationship
between current salary and career duration. (C-E) Bar plots showing mean salaries based on
academic rank (C), gender (D), and highest academic degree (E). Error bars represent

standard error. *P<0.05, statistically significant.
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Fig 4.

Career satisfaction among clinician-scientists in Ophthalmology. (A) Bar plots showing
distribution of scores based on a 5-point Likert scale survey to address clinical work impact,
level of burnout, research impact, teaching, institutional contribution, salary, grant funding,
and work/life balance. (B) Scatterplot of composite satisfaction score based on sum of
Likert-scale scores from 9 survey questions on career satisfaction (maximum 45 points).
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Table 1.

Factors associated with research funding success, income, and career satisfaction.

Time to Independent Grant Current Salary Career Satisfaction Composite

Score
Category or . . .
n ce;gemgnt HazardRatio  p_yqued Estimate  p.yvaued Estimate p- value®
Age at First Academic _
Appointment 1 Year .927 410 .909 .185 .185 .185
Year of First Academic *
Appointment 1 Year 1.009 .087 .294 .091 .245 011
Gender Male Reference - Reference - Reference -
Female .960 935 -9.108 001” -.372 .788
Degree MD Reference - Reference - Reference -
MD/PhD 515 .156 -8.540 008” -.249 .858
Current Academic Professor - - Reference - Reference -
Rank o
ssistant
Professor - - -.689 872 146 .949
Associate -
Professor - - 4.096 .345 .067 975
Other - - -4.808 375 4.243 122
Research Type Clinical Reference - Reference - Reference -
Basic Science 747 .607 -6.811 .082 2,712 110
Both 1.074 .874 1.758 .562 426 745
Inflation-Adjusted * _ - - -
Startup Funding $10,000 1.017 027
Time to First *
Extramural Grant 1 year 842 022 ) ) . )
Extramural Grant Type K-Award Reference - - - - -
Other .589 .283 - - - -
Time to First
Independent Grant 1 Year - - 1.997 541 .036 746
Inflation-Adjusted
Starting Salary $10,000 - - .059 596 - -
Current Salary $10,000 - - - - .060 .300

a . ... . . .
Multivariate Cox semi-parametric regression
b .

Multivariate linear regression

*
Indicates statistical significance. Multivariate regression performed with all factors in models.
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