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Abstract
Background:

The organizational structure of cardiothoracic surgery practices varies among different programs
throughout the United States (U.S.). We aimed to investigate the characteristics of the top ranked
programs within the specialty and the surgeons practicing within each.

Methods:

The top 50 hospitals for adult cardiology and heart surgery were identi�ed using the US News and World
Report 2019-20 ranking. There were 590 hospitals reported on, with 50 top rated programs. Data was
collected from each hospital’s website, analyses conducted using SAS 9.4 with statistical signi�cance set
at p < 0.05.

Results:

When comparing cardiothoracic surgery program organizational structures, 21 of the top 50 ranked
programs were departments and 24 were divisions within their respective Department of Surgery. Mean
number of surgeons was 11 with no statistical difference when analyzed by division versus department.
Overall, 9% of practicing cardiothoracic surgeons were female. Between programs that are a department
versus division, general thoracic surgery was included in 58% of divisions and 52% of departments (p =
ns). Among programs that were departments, approximately 6% of surgeons had attained a Ph.D., while
in divisions approximately 4% of surgeons had attained a Ph.D.

Conclusions:

The top 50 Cardiothoracic Surgery programs in the U.S. have approximately the same number of
surgeons within the group and are organized similarly. This study group had a slightly higher percentage
of female surgeons than previously noted in cardiothoracic surgery, with general thoracic surgery trending
toward higher gender diversity. The presence of physician scientists was low, though similar amongst the
study groups. 

Background:
In medicine, organizational structures can vary depending on the institution and whether academic or
private. Throughout history there has been intent on creating a standardized framework to better organize
the delivery of care. The disorganization of physicians stretched from ancient Greece into the middle
ages, and only began to formalize itself in 15th century Europe with the founding of the Royal College of
Surgeons in London.1 The university concept spread across the Atlantic, and over the last century and a
half, centers of medical education spontaneously gave rise �rst to “Departments”, then to “Divisions”, and
�nally, to “Centers” and “Institutes” that spanned across universities and national borders. The
Department, usually headed by a chairman, is �nancially independent and insulated from the rest of the
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University and hospital management system. The division, which came about several decades later, is in
almost all cases subordinate to the Department (usually of Surgery), with Chiefs appointed by a faculty
committee or by the chairman.1

It is di�cult to know whether an organization’s framework has any effect on the diversity and
composition of the workforce, physicians, in our case. This has not been investigated within medicine,
much less within cardiothoracic surgery. It has been argued that a diverse composition at all different
levels provides advantages in productivity, collegiality and innovation in various corporations.2, 3 We
sought to analyze the workforce of surgeons and the structure within Departments versus Divisions of
cardiothoracic surgery among the top 50 nationally ranked programs per the US News and World Report
(USNWR). This was done to identify and signi�cant impact that structure may have on the physician
work force and potentially identify a bene�t to one over the other.

Methods:
The programs chosen for analysis were based on the 2019-2020 USNWR rankings of the 50 top heart
surgery programs. Data was gathered using information provided by each hospital’s website between
June 1, 2020 and July 14, 2020. This included whether each cardiothoracic surgery group was organized
as a stand-alone department or as a division within a larger department. Each group’s structure and
composition were then further investigated. This included whether cardiac and general thoracic were
separate entities, the number of cardiac and general thoracic surgeons at the institution, how many
surgeons of each of these specialties were female, and what percentage of the surgeons also held a PhD.
Surgeons included in the study met US accreditation and worked at the institution listed in the rankings.
This was veri�ed with either a listed address noting the location the physician practices at or the name of
the hospital. Physicians listed on the websites that were working at remote locations were not included in
the data, a clear a�liation/operative privilege with the ranked institution had to be identi�ed.

We assessed each physician’s pro�le to categorize them based on the procedures they perform, clinical
interests, and research interests. Of note, congenital heart surgeons were included with cardiac surgeons,
as this group was not large enough to analyze separately. We included congenital heart surgeons to
showcase the full extent of the individual practice as they are still considered cardiac surgeons. This
study was not meant to incorporate the USNWR honor roll ranking for children’s hospitals.

Private groups were not included in this study as they did not follow the organizational structures that
had been predetermined. However, we did include this data in Appendix A for completeness though we
felt they could not be compared to the other institutions. An academic program was de�ned as one
a�liated with or owned and managed by a university. Each of the websites used to gather data can be
found in the appendix. The data base was created by obtaining information provided on each hospital’s
individual website.
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Descriptive statistics were developed to present the numbers and percentages of female surgeons by
specialty and organizational type. We performed the Wilcoxon rank sum tests to assess any gender
disparities in surgeons by organizational type. All the data analyses were conducted using SAS 9.4 (Cary,
NC, USA).

Results:
The top 50 USNWR ranked hospitals for Cardiology and Heart Surgery were analyzed for the year 2019-
2020. Per the US News website, over 500 hospitals were evaluated with only the top 50 being ranked.12

Figure 1 shows a schematic of study groups, 5 of the 50 programs were excluded from the analysis due
to unique framework. The �ve hospitals that were excluded were private institutions with organizational
structures too different to allow for meaningful comparison. The included institutions had similar
organizations as they were predominantly academic which contained departments and divisions. Our
analysis showed that cardiothoracic surgery groups were nearly evenly split in their organization as a
department versus a division (Figure 1).

Overall, there were twice as many cardiac surgeons per group compared to general thoracic surgeons in
the same program. Female surgeons were not common, though there was a higher presence of women
surgeons among the general thoracic surgeons (6.9% versus 11.3%). Table 1 further analyzes the
presence of female surgeons within programs compared by their organizational structure. The mean
percentage of female cardiac surgeons in programs organized as departments was slightly lower than in
programs organized as divisions [6.5 (SD 5.8) vs 7.3 (SD 8)]. The opposite was seen in the percentage of
female general thoracic surgeons between departments and divisions, with departments having higher
proportion [13.7 (SD19.2) vs 9.2 (SD14.2)] respectively. Looking at individual number of female surgeons
in each category, Table 1 shows that most often there were no female surgeons found within individual
programs. This was not the case for cardiac surgeons in programs organized as divisions, they most
commonly had 1 female surgeon on staff. When programs did have female surgeons, we found that
departments most often had 1 female general thoracic surgeon and 2 female cardiac surgeons. Divisions
on the other hand were seen to most often have 1 female general thoracic surgeon when a female
surgeon was on staff.
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Table 1
Presence of female surgeons among programs between departments and divisions.

  Department Division

Female Cardiac
Surgeons

Female Thoracic
Surgeons

Female Cardiac
Surgeons

Female Thoracic
Surgeons

Mean
(%)

6.5 13.7 7.3 9.2

Std Dev
(%)

5.8 19.2 8 14.2

Mode
(N)

0 0 1 0

While noted in the methods section that general thoracic surgeons were not consistently included within
the same organizational structure as cardiac surgery (i.e. it was often found that general thoracic surgery
was included within general surgery), this was further analyzed in Table 2 to better understand practice
patterns. Programs that were structured as departments included general thoracic surgeons less often
than divisions (52% vs 58%, p=0.69). It is unclear what drove this result, the information was provided in
individual program websites and a pattern was not identi�ed in the analysis.

 
Table 2

Services including general thoracic surgery by organizational structure.

  Thoracic Surgeons Included

within the Structure

   

  No Yes Total p-value

Department (n=21) Percent 47.6 52.4 100 ns

Division (n=24) Percent 41.7 58 100 ns

Total Frequency 20 25 45 0.69

The distribution of surgeon scientists (MD/PhD) found within each practice was also evaluated (Table 3).
Overall, the mean percent PhDs among cardiac surgeons was low, with more physician scientist among
cardiac compared to general thoracic surgeons [6.1 (SD 8) vs 4.2 (SD 9)]. Table 4 compared PhDs in
departments and divisions among cardiac and general thoracic surgeons. The mean percent of PhD in
departments was similar among cardiac and general thoracic surgeons [5.8 (SD 7) vs 6.1 (SD 11)]. The
mean percent of female PhDs within the two groups was notably higher in cardiac surgeons, 22.7 (SD 41)
while there were no female PhDs among general thoracic surgeons. For the programs organized as
divisions, the mean percent for cardiac vs general thoracic surgeons was similar to the programs
organized as departments [6.3 (SD 9) vs 2.7 (SD 5)]. On the other hand, the percent of female PhDs in the
divisions group was 0 among cardiac surgeons while general thoracic surgeons showed a higher
percentage, 20 (SD 45).
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Table 3

Comparison of percent PhD among cardiac versus general thoracic surgeons when comparing
organizational type.

Statistics Department Division

% PhD among
Cardiac Surgeons

% PhD among
Thoracic Surgeons

% PhD among
Cardiac Surgeons

% PhD among
Thoracic Surgeons

Mean 5.8 6.1 6.3 2.7

Std Dev 6.6 11 9.1 5.4

Female
(mean %)

22.7 0 0 20

 
Table 4

Overall descriptive statistics of private hospitals
Private Hospitals (N = 5)

Mean # of surgeons per program (Std Dev) 8.6 (+/- 5.6)

Total # female surgeons 2

Total # MD/PhD 1

Discussion:
The objective of this study was to describe the difference between cardiothoracic surgery departments
versus divisions for the 50 USNWR top heart hospitals. This has not previously been described in the
literature, however, the workforce diversity within cardiothoracic surgery has been described in general.
While the proportion of women in the specialty of cardiothoracic surgery remains low, we did note that the
percentage of female cardiac surgeons was slightly higher in our study group (6.9%) versus the quoted
average (4%) from Foote et al.4 Percent female general thoracic surgeons was also higher at 11.3%. This
may re�ect the improving gender disparities noted in matriculating medical students which is beginning
to translate into increasing female faculty in surgical subspecialties.5 When looking at overall
comparisons, it did appear that the median percentage of female general thoracic surgeons trended
towards being higher than female cardiac surgeons (6.9% vs 11.3%; p=ns). Per Donington’s report on
women in cardiothoracic surgery, the real or perceived �exibility in lifestyle balance in general thoracic
surgery may contribute to the trend of seeing more women in the �eld.6 Additionally, mentorship has been
identi�ed as an important tool for recruitment and thought to contribute to the difference seen in number
of women in general thoracic versus cardiac specialties.6
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The presence of MD/PhDs is not often mentioned in cardiothoracic surgery, and has previously been
shown to have no impact on overall NIH funding or career-long publications/citations.8 We found that
mean percent PhD was similar among cardiac surgeons in departments and divisions (5.8 and 6.3) while
in general thoracic surgeons the percentage was higher in departments compared to divisions (6.1 and
2.7). Overall, the surgeon-scientist has been known to be lacking within cardiothoracic surgery. This is
thought to be attributed to pressures from administration to increase clinical volume, high administrative
demands in current clinical practice, and challenges within work life balance.9 It is unclear why there
appeared to be a trend towards more surgeon-scientists among general thoracic surgeons in
departments, though, funding and administrative load are potential contributors. This would, however,
need to be assessed on an institutional basis. Looking at mean percent female PhDs it was noted that in
departments there was a higher percent among cardiac than general thoracic surgeons (22.7% vs 0%)
with the opposite relationship seen in divisions (0% vs 20%).

The gender disparities have signi�cantly improved in medicine looking at matriculating medical students
and data from the Match, however, signi�cant disparities remain within surgical subspecialties. This
analysis shows that cardiothoracic surgery has made some advancement but continues to have
signi�cant room for improvement regarding gender diversity. Additionally, we noted that the
organizational structure of a cardiothoracic surgery practice group does not signi�cantly impact the
diversity of the group regarding gender or presence of surgeon scientists (MD/PhDs). We did note that in
our small sample size, academic hospitals tended to have higher percentages of female surgeons and
MD/PhDs within their practice.

Limitations:
This study was limited by using internet websites as our source of data. We chose to use publicly
available information to represent what the general population’s interface with the most accessible data
would be. There was a lack of uniformity in content and accessibility to information between sites. The
de�nition of department and division along with cardiac and general thoracic were also found to have
variability within institutions. The USNWRmetrics are also often critiqued; however, this is a common
source of information for the public and shapes the perception of the American population. This was a
retrospective study that analyzed the information in one snapshot of time and we recognize that
physician turnover is common and websites are often delayed in reporting the latest information. Our
analysis was limited to the United States and did not consider the structure or organization of health care
institutions within other countries.

Conclusions:
Organizational structure of the top 50 USNWR cardiothoracic surgery groups did not impact the gender
diversity or surgeon scientist presence within each group. When comparing mean percent of women
surgeons, thoracic surgeons trended toward a higher percentage than cardiac surgeons and this study
group had a higher average percentage than previously noted for cardiothoracic surgery. While divisions
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trended toward being more likely to include thoracic surgeons together with cardiac surgeons, this was
not a signi�cant difference. Mean percent of MD/PhDs was not signi�cantly different among the two
groups, however percent female MD/PhDs was higher among cardiac surgeons in departments and
among thoracic surgeons in divisions.

While this study is limited in its information, this is a glimpse into the public’s perception and
understanding of what cardiothoracic surgery practice makeup is in the United States, particularly within
what the public often understands to be the best programs. The use of websites limited the ability to
analyze racial or ethnic diversity within the practice groups as this was not routinely listed. It would be an
important analysis to consider in the future as cardiothoracic surgery has historically been known to lack
in racial/ethnic diversity.
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Figure 1

Top 50 Best Hospitals for Cardiology and Heart Surgery by US News and World Report, 2019-2020.
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