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Abstract Objective Over the last decade, prominence of the Directors of Medical Student
Education in Ophthalmology (DMSEs) within the Association of University Professors of
Ophthalmology (AUPO) has increased. With increased recognition of this important
leadership position, an examination of the trending demographic differences between
DMSEs and the Ophthalmology Program Directors (PDs) may be helpful, especially in
regard to the potential for academic promotion from each track.
Design Present study is a database study.
Methods The AUPO directory was used to ascertain the DMSE and the PD members
between 2010 and 2019. The demographic profile for each member was determined
using publicly available resources. Chi-square analysis of the data was performed.
Main Outcome Measures Number of DMSE and PD AUPO from 2010 to 2019 in AUPO
Directory, sex, geographic location, and graduation year were measured through this study.
Results There has been a steady increase in the number of DMSEs from 2010 to 2019,
whereas the number of PDs have remained stable. The number of DMSEs have
increased in all regions of the United States. The year of ophthalmology residency
graduation was similar in the DMSE and PD cohorts in 2010 and 2019. The number of
women have increased in the DMSEs in 2019 compared with 2010; the number of
women who were PDs in 2019 were similar to 2010. Finally, more PDs in 2010 became
Chairs in 2019, whereas no DMSEs in 2010 became Chair in 2019.
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Within ophthalmology, Directors of Medical Student Educa-
tion (DMSEs) and Program Directors (PDs) are dedicated to
teaching, implementing, and administering educational pro-
grams that train future physicians and ophthalmologists in
particular. The Association of University Professors of
Ophthalmology (AUPO) is an organization that serves,
strengthens, and represents academic departments of oph-
thalmology.1 Until recently, the members of the AUPO were
the Chairs of the Departments of Ophthalmology in the
United States and Canada. Currently, many departmental
leaders, including DMSEs and PDs are also members. The
DMSEs were added in 20101 in an effort to reverse the
decline in ophthalmology education for medical students
that has left the majority of medical schools without dedi-
cated time for ophthalmology in their curriculum.2–5

Since 2010, the demographics of ophthalmology educa-
tional leadership has changed and continues to evolve. A 2018
study revealed that 90% of the Chairs of ophthalmology are
men but with a slight trend of recent female Chair appoint-
ments.6Historically, being a PD has been seen as a pathway to
leadership within a medical department, whereas being a
DMSE has not been seen as a steppingstone to further aca-
demic leadership within a department.7 The purpose of this
study is to analyze the data from the AUPO registry to
specifically determine the similarities and differences in de-
mographic trends for DMSEs and PDs from 2010 to 2019.

Methods

Institutional Review Board approval was requested and
exemption was granted by the University of Pennsylvania.

The AUPO directory was used to identify the Chairs, DMSEs,
and PDs inclusive of the years 2010 to 2019. Using publicly
available resources, including the AUPO member directory,
program web sites, and newsletters, the American Academy
of Ophthalmology members’ directory, online curriculum
vitae, and state and national physician registries, data were
collected on each member. Data included the year of resi-
dency graduation and gender. The United States Census
Bureau definition of geographic distribution was used to
assign programs to a particular region.8

Data were collected and analysis was done using Micro-
soft Excel 2016 (Microsoft Inc., Redmond, WA). Statistical
analysis was used using excel, as well as an online statistical
calculator.9 Statistics using χ2 were done with a significance
level of 0.05.

Results

The number of DMSEs have increased year to year from 39 in
2010 to 66 in 2019. The number of PDs have essentially
remained the same year to year in the same time period, 101
compared with 102, respectively (►Fig. 1). The number of
DMSEs have grown in all U.S. regions, while the overall PD
numbers ingeographicareashavebeenstable, except for a small
increase in the number of PDs in the Northeast with a compen-
satory decrease in the South (►Fig. 2). Canadian programs only
demonstrated an increase in the PD group (from 1 in 2010–3 in
2019) without an increase in DMSE (with 1 in 2010 and 2019).
These changes were not statistically significant.

The years of graduation from ophthalmology residency
for the DMSE and PD groups from 2010 and 2019 were

Conclusion There are a growing number of DMSEs, overall, with an increasing
proportion of women in the 2019 DMSE group compared with 2010. In contrast,
the overall number of PDs have remained stable, as has the proportion of female PDs in
2019 compared with 2010. DMSEs, compared with PDs, are less likely to become
Chairs. The increased opportunity for academic leadership with the growing DMSE
group may help change leadership patterns overall in academic ophthalmology.

Fig. 1 The number of DMSE and PD from 2010 to 2019. The number of DMSEs have increased from 2010–2019. The number of PDs have
remained essentially the same. DMSE, Director of Medical Student Education in Ophthalmology; PD, Program Director.
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analyzed. Only the graduation years of ophthalmology resi-
dencies were obtained. If an individual graduated from
multiple medical specialties (e.g., internal medicine and
ophthalmology) only the year of graduation from ophthal-
mology residency was counted.

There was a broad distribution in the graduation year for
the DMSEs in 2010 (►Fig. 3A). The span ranged from 1960
(n¼1) to 2008 (n¼1). The greatest number of DMSEs gradu-

ated in 1981, 1998, 1999, and 2000 (n¼5 in each graduation
year). ►Fig. 3B demonstrates the graduation years of the
DMSEs in 2019, suggesting a trend toward more recent
graduates. For the PDs in 2010, the position was most fre-
quentlyheldby individualswhohadgraduated16years earlier
in 1994, with a bell curve of graduation years on either side.
Similar to the DMSEs in 2019, the PDs in 2019 had a trend
toward more recent graduates occupying the position.

Fig. 2 The geographic distribution of DMSE and PD in 2010 and 2019. The number of DMSEs have increased in all geographic regions from
2010–2019, while the number of PDs have remained essentially the same in all regions. DMSE, Director of Medical Student Education in
Ophthalmology; PD, Program Director.

Fig. 3 Residency graduation years for DMSE and PD in 2010 and 2019. The graduation year for (A) DMSE in 2010; (B) DMSE in 2019; (C) PD in
2010; and (D) PD in 2019. DMSE, Director of Medical Student Education in Ophthalmology; PD, Program Director.
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The data between the two groups in 2010 are more
directly compared in ►Fig. 4A. The median residency gradu-
ation year for the DMSEs was 1997 versus 1994 for the PDs.
The median was used in this analysis since there were a few
individuals in both groups who graduated well outside the
confidence intervals. Similarly, the comparisons between the
DMSEs and PDs in 2019 in►Fig. 4B demonstrate a difference
in the medians between the two groups (2008 vs. 2005,
respectively). Although in general, the DMSEgraduatedmore
recently than the PD in both the 2010 and2019 cohorts, there
was no statistically significant difference.

Gender was ascertained for each individual in the 2010
cohort and the 2019 cohort using the same data sources
(►Table 1) and differences across groups were
compared. ►Table 1A demonstrates the DMSEs and PDs in
2010. In 2010, there were more men in both groups,
(p¼0.0006), but there was no statistically significant differ-
ence in the proportion of women who were DMSEs and the
proportion of women who were PDs (p¼0.17).

As shown in ►Table 1B, in 2019, there was a statistically
significant difference between the number of women in each
group, with more women in the DMSE group and more men

in the PD group, (p � 0.00001). These numbers represent a
statistical increase in the proportion of women in the DMSE
group, p¼0.028 (►Table 1C), without a similar change in the
PD group, (p¼0.84; ►Table 1D).

The total numbers of associatemembers (DMSEs and PDs)
increased from 2010 to 2019, particularly in the number of
DMSEs andwomen. There remained a statistically significant
difference in the number of men compared with women in
2019 (p¼0.048), but it was less significant than in 2010.

When looking at the movement between groups, two
DMSEs in 2010 were PD in 2019 and one PD in 2010 was a
DMSE in 2019. When we looked at the list of the Chairs, 14
PDs in 2010 were Chairs in 2019; however, no DMSE in 2010
was a Chair in 2019.

Discussion

The purpose of this study is to analyze the demographics,
training, and characteristics of the ophthalmology DMSEs

Table 1 The number of women and men in the DMSE and PD
groups

A. Distribution of gender in the DMSE and PD group in
2010

DMSE PD

Women 15 27

Men 24 74

Percentage of DMSE women compared with percentage of
PD women, χ2 (1, n¼140)¼ 1.8, p¼0.17
Total number of women compared with the number of
males, χ2 (1, n¼ 140)¼11.67, p¼ 0.0006

B. Distribution of gender in the DMSE and PD group in 2019

DMSE PD

Women 40 26

Men 26 76

Percentage of DMSE women compared with percentage of
PD women, χ2 (1, n¼168)¼ 20.7, p � 0.00001
Total number of women compared with the number of men,
χ2 (1, n¼168)¼ 3.0, p¼0.048

C. Distribution of gender in the DMSE groups in 2010 and
2019

2010 2019

Women 15 40

Men 24 26

Percentage of women in 2010 compared with 2019, χ2 (1,
n¼105)¼ 4.8, p¼0.028

D. Distribution of gender in the PD groups in 2010 and 2019

2010 2019

Women 27 26

Men 74 76

Percentage of women in 2010 compared with 2019, χ2 (1,
n¼203)¼ 0.04, p¼ 0.84

Abbreviations: DMSE, Director of Medical Student Education in Oph-
thalmology; PD, Program Director.

Fig. 4 The median graduation year for the DMSE and PD groups in (A)
2010 and (B) 2019. (A) In 2010, the median for the DMSE was 1997,
the mean (X) was 1992 and the IQR was 1986–2000. The median for
the PD was 1994 with amean (X) of 1993 and an IQR of 1991–1999. (B)
In 2019, the median for the DMSE was 2008, the mean (X) was 2004
and the IQR was 2000–2012. The median for the PD was 2005 with a
mean (X) of 2002 and an IQR of 1995–2010. DMSE, Director of Medical
Student Education in Ophthalmology; IQR, interquartile range; PD,
Program Director.
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and PDs. We believe, this is the first study to look at the
differences between DMSEs and PDs in any field.

Since 2010, there has been an increase in the number of
DMSEs in the AUPO, while the number of PDs have
remained the same, as seen in ►Fig. 1. There are many
explanations for this difference. The number of residency
positions are governed by the 1997 Balance Budget Act by
Congress.10 Having a program director is a required element
for a residency program and the number of residency
programs have essentially not changed, therefore the num-
ber of PDs has remained stable. Since ophthalmology is not
a required clerkship in all medical schools,3–5 there is a
wide variety of ophthalmology offerings to students and no
regulation to have a DMSE. Overall, there has been an
increase in DMSEs from 2010 to 2019, with an increase in
most geographic areas. As noted, the DMSEs have been
officially included in the AUPO as associate members since
2010 and now recently denoted as members since 2019.
This inclusion has raised more awareness of the importance
of having a DMSE, contributing to the steady increase in the
number of DMSE from 2010 to 2019.

In terms of the proximity of residency graduation year to
holding the DMSE and PD position in 2010 or 2019, the data
showed similar trends between cohorts. In the 2010 PD
cohort, there was a peak in the number of 1994 residency
graduates holding the position, with most program directors
graduating within 6 to 8 years on either side of 1994. The
DMSE 2010 cohort did not show any consistency in gradua-
tion year. However, there was no statistical difference be-
tween the two groups. In both the 2019 DMSE and PD
cohorts, more recent graduates held these positions, as
seen in ►Fig. 3; and again there was no difference between
the DMSE and PD groups in 2019. This change from 2010 to
2019 may be attributable to turnover in each group and the
increase in new DMSEs. We decided to use the year of
ophthalmology residency graduation as opposed to the
year graduating medical school for a variety of reasons.
Many individuals may not have entered ophthalmology
residency immediately after graduating medical school, in-
cluding thosewhomay have graduated from foreign medical
schools. Also, there were individuals who graduated from
another residency prior to entering ophthalmology residen-
cy. Once ophthalmology training was completed, we felt that
the career trajectory was more definitive. Fellowship train-
ing for the DMSE and PD was more challenging to ascertain
from public records and therefore was not included. The
Accreditation Council for Graduate Medical Education
(ACGME) dictates that individuals cannot assume the posi-
tion of PD any earlier than 3 years after completion of a
residency, whereas there is no minimum timeline require-
ment to become a DMSE.11

Gender differences over time have shown the greatest
change as seen in►Table 1. In 2010, the proportion of women
tomen in each groupwas not statistically significant between
the DMSE and PD groups; however, there were statistically
significant fewer women than men in both groups. This
mirrors other specialties which have had low percentages of
women in the PD role.12 In 2019, there was a statistical

increase in the proportion of women in the DMSE group but
no change was seen in the PD cohort. The total number of
women did increase from 2010 to 2019 in the aggregate of
DMSE and PD, solely due to the increase in women DMSEs. In
general, women are more underrepresented in the ophthal-
mology workforce and specifically in academic ophthalmolo-
gy. Even so, therehasbeen agradual increase in thepercentage
of women in recent years.13,14 This observation is consistent
withnational trends inothermedical specialties. Furthermore,
there has been a recent trend for women to hold more
leadership roles PD in a department.15,16

Finally, the data show that 14 PDs in 2010 were Chairs of
ophthalmology in 2019, but no 2010 DMSEs were Chairs in
2019. This data are cross-sectional rather than longitudinal.
We cannot state that there is no DMSE in 2010 who became
Chair prior to 2019 but then was not a Chair in 2019.
Nonetheless, the data suggest that being a PD was more
favorable to becoming a chair of ophthalmology than being a
DMSE, though this may not be typical for every specialty in
medicine.17

Limitations

This study has several important limitations. The data we
obtained were limited to only publicly available sources. We
decided against a member survey as response rates for
surveys tend to be lowand it is difficult to obtain information
about past events. Not all programs listed a PDorDMSE in the
AUPO directory whichwould have resulted in an undercount
in each category. Likewise, Canadian programs are likely
underrepresented as only a few are listed in the directory;
and those that are listedmay not have listed their DMSEs and
PDs. Other limitations of our study include the inability to
determine the academic rank of the DMSE and PD and the
inability to determine academic success outside of the
departments of ophthalmology, for example, holding leader-
ship positions at the medical schools.

Conclusion

Medical student education is an important academic career
path in many medical specialties. In academic ophthalmolo-
gy, the career opportunities available to those interested in
this academic pathway have grown substantially since 2010,
highlighting the importance that many ophthalmology
departments have placed on the mission of educating medi-
cal students, the recognition of the time and energy it takes
to teach, and the important role those who spend time
teaching students play in their departments. As the number
of DMSEs have increased, the number of women becoming
DMSEs have grown. This trend does mirror the overall
increase in women entering residencies. We are hopeful
that the information presented in this paper will continue
to shed light on leadership roles in departments of ophthal-
mology. In particular, we are hopeful that there will be
greater numbers of women becoming PDs to increase gender
equity and an increase in the number of DMSEs becoming
Chairs of departments.
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