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Purpose: Female program directors (PD) have been suggested to influence gender representation and recruitment; however, their 
impact within anesthesiology residency programs remains unclear. This study evaluated whether PD gender is associated with 
differences in female resident and faculty representation and anesthesiology residency program website content.
Methods: Anesthesiology residency programs participating in the 2024–2025 National Resident Matching Program (NRMP) Match 
were identified through the American Medical Association’s Fellowship and Residency Electronic Interactive Database (FREIDA). 
Program websites were evaluated for 13 predefined criteria across three domains: leadership and strategic vision, representation, and 
resources. Program characteristics, including full-time faculty and residents, were extracted. Scores across domains were compared by 
program director gender. Data presented as mean (standard deviation) or percentage (%).
Results: A total of 160 programs were included in the analysis; 38% were led by female and 62% by male program directors. Women 
represented 35% of residents and full-time faculty across all programs. Programs led by female program directors was associated with 
lower female representation among residents (27.9% vs. 42.8%) and full-time faculty (27.4% vs. 44.4%, p<0.001) compared to male- 
led programs. The mean overall website content score was 6.45 ± 3.11, with no difference by program director gender (6.82 ± 3.04 vs. 
6.21 ± 3.13, p=0.253). However, representation domain scores were higher in programs with female program directors (2.20 ± 0.95 
vs.1.82 ± 1.06; p=0.042).
Conclusion: Women represent more than one-third of anesthesiology program directors, residents, and full-time faculty, reflecting 
continued progress toward gender equity within the specialty. However, programs led by female program directors had lower female 
representation among residents and full-time faculty, despite stronger emphasis on visual and descriptive representation within website 
content. Together, these findings suggest that while leadership equity remains important, recruitment, representation, and workforce 
equity are shaped by broader structural and institutional factors beyond program director gender alone.
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Introduction
The role of a residency program director carries significant responsibility in shaping the academic excellence, culture, 
and development of residency programs. Female gender representation among program directors has been suggested to 
influence decision-making, increase representation of women, and attract a broader pool of applicants.1 Although the 
proportion of women in U.S. academic departments has increased over time, it continues to lag behind in female gender 
representation, despite women comprising about 50% of medical school matriculants.2 This disparity is particularly 
evident in departmental leadership where women remain underrepresented.

Prior studies investigating residency programs, including anesthesiology and other specialties, have highlighted the 
importance of gender equality and representation, with some suggesting that increasing the number of women in 
leadership roles may help address existing gender imbalances.3–5 Additionally, female and underrepresented minority 
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applicants have been shown to seek programs with strong respective representation during the residency application 
process, suggesting that programs that emphasize a commitment to inclusive practices on their websites may recruit 
a broader range of applicants.6

Although female representation has increased across medicine, anesthesiology may differ from other specialties in the 
distribution of women across residency leadership and faculty roles. Residency program websites often serve as 
applicants’ first exposure to a program’s culture, values, and visible representation, potentially influencing perceptions 
and recruitment decisions. Together, these highlight the importance of evaluating both gender representation and website 
content within anesthesiology residency programs.

It remains unclear whether the gender of a program director is associated with measurable differences in program 
gender composition, such as the representation of female residents and faculty, or whether the gender of the leadership 
influences how programs present themselves to applicants. The objective of this study was to determine whether the 
gender of the program director is associated with the proportion of female residents and faculty in Anesthesiology 
residency programs. Additionally, we evaluated whether program director gender influences website content of anesthe
siology residency programs. We hypothesized that female program directors would be associated with higher proportions 
of female residents and faculty, based on prior literature suggesting that leadership gender may influence program 
composition. Additionally, we explored differences in anesthesiology website content between programs led by male 
versus female program directors.

Materials and Methods
This study received exempt status from the Institutional Review Board of Rhode Island (IRB# 2226049) under 45 CFR 
46.101(b). Reporting of this study adheres to the STROBE guidelines for reporting observational studies.7

Identification of Anesthesiology Programs
Anesthesiology residency programs participating in the 2024–2025 National Resident Matching Program (NRMP) Match 
were identified using the American Medical Association’s Fellowship and Residency Electronic Interactive Database 
(FREIDA).8 Website hyperlinks were accessed and considered functional if they directed the evaluator to the department 
website. However, if the hyperlink was nonfunctional, producing an error or inactive webpage, the anesthesiology 
residency program was identified by google search engine. Military-based residency programs were excluded. Program 
website content was collected between December 1, 2024, and January 31, 2025.

Evaluation of Content
Two independent authors (K.D., B.C.) accessed and evaluated all identified websites. Prior to formal data collection, the 
reviewers jointly previewed several websites to standardize their interpretation of the assessment criteria; this step 
focused on clarifying how each criterion should be applied and did not involve discussion of website quality. Each 
reviewer then assessed each website independently, maintaining individual integrity avoiding any influence from the 
other reviewer. The sequence of websites was randomized using a computer generated number sequence.

Website content was assessed for the presence of three domains comprising of 13 criteria: Leadership and Strategic 
Vision (mission statement, initiatives, department message, dedicated section, informational video content, and commu
nity engagement), Representation (resident photos, resident biographies, faculty photos, faculty biographies) and Support 
and Resources (financial, wellness, and mental health). The 13-item website scoring instrument was adapted from 
previously published literature evaluating similar domains of residency program websites across various medical 
specialties and was used as a modified tool in this study.6,9 Programs earned a +1 score for each element that was 
present, and a score of 0 for each element that was absent. After data collection was complete, the total number of criteria 
met was scored for each residency program (Appendix A). Program scoring was then analyzed by comparing male and 
female program directors, both for individual criteria, by domain, and by total score.

Program director gender was classified in a binary fashion defined by male or female based on photographs, pronouns 
(she/her/hers or he/him/his) used in their biographies, and when available, this was supplemented by prior knowledge of 
the investigators. We did not classify the gender of residents or other faculty members. Information regarding full-time 
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faculty, including the percentage of female faculty for each program, was obtained directly from the FREIDA database. 
Photo and biography completion rates were scored individually: categories with 50% or more received a score of +1, 
while those with less than 50% received a score of 0.

Residency programs were categorized by National Institute of Health (NIH) funding, affiliation, geographic location, 
and program size. Anesthesiology-specific NIH funding dollars were identified using the data released in 2024 by the 
Blue Ridged Institute for Medical Research.10 Programs were divided into three categories based on affiliation provided 
by FREIDA; University Based, University and community affiliated, and community-based. Geographic location was 
divided into four groups based on regions categorized by the US Census Bureau: Northeast, Midwest, South, and West.11 

Residency programs were categorized as small (≤19 approved positions), medium (20–49), and large (≥50).12 The 
number of residents in Postgraduate Year (PGY) 2, PGY-3, and PGY-4 in each program were collected from FREIDA 
and program website to determine the total program size.

Statistical Analysis
Data are presented as counts (percentages) or as means and standard deviations (SD). Continuous variables were 
compared between groups using Student’s t-test or the Wilcoxon rank sum test, depending on the distribution of the 
data. Inter-rater reliability was evaluated using Cohen’s kappa coefficient for binary categorical data. A p-value of <0.05 
was considered statistically significant. This descriptive study evaluated all eligible ACGME-accredited Anesthesiology 
residency programs; therefore, a priori sample size or power calculations were not performed. Subgroup analysis were 
considered exploratory to describe observed differences within the population. Analysis was performed using IBM SPSS 
Statistics, version 31 and SigmaPlot 14.5 SystatSoftware, Inc.

Results
A total of 174 anesthesiology residency programs were identified. Fourteen programs were excluded: four lacked 
functional websites, one was a newly established program projected to begin in 2025, and nine had incomplete or 
inconclusive information. This resulted in 160 programs included in the analysis. Among the 160 programs, 61 (38%) 
were led by female program directors and 99 (62%) were led by male program directors (Figure 1). The inter-rater 
reliability between the two evaluators was excellent, Cohen’s kappa of 0.984 (95% CI 0.98–0.99, p<0.001).

The characteristics of anesthesia residency programs by program director gender are presented in Table 1. Of the four 
geographic regions, anesthesia residency programs were most concentrated in the Northeast (29%) and least concentrated 
in the West (23%). The South regions demonstrated significantly higher female program directors (p=0.013) whereas the 

Figure 1 Flowchart of website inclusion and exclusion.
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West region had the fewest female program directors of all four regions, with women accounting for fewer than one-third 
of program directors (32%, 12/37). Over half of the programs (61%, 98/160), were in cities with populations greater than 
250,000 and about two-thirds (62.5%, 100/160) were university-based which showed the largest concentration of female 
program directors among medial affiliations. Although most programs reported no direct university funding (63.8%, 102/ 
160), programs with female program directors were more likely to receive funding than male led programs (43% vs 
32%), although this difference was not significant (p=0.188). Medium sized programs (20–49 residents) were the most 
common, representing 45% of all programs and had the highest number of female program directors (37.5%, 27/72).

The resident and faculty distribution by program director gender is presented in Table 2. Women represented 
approximately 35% (2009/5727) of residents and 35% (3463/9774) of full-time faculty across all programs. Programs 
led by female program directors had lower female representation in both residents (27.9% vs. 42.8%, p<0.001) and full- 
time faculty (27.4% vs 44.4%, p<0.001).

Table 1 Characteristics of Evaluated Anesthesiology Residency Programs

Female 
Program Director 

(n=61)

Male 
Program Director 

(n=99)

Total 
(n=160)

p value

Region 

Northeast 14 (23) 33 (33) 47 (29) 0.161

South 21 (34) 17 (17) 38 (24) 0.013

Midwest 14 (23) 24 (24) 38 (24) 0.852

West 12 (20) 25 (25) 37 (23) 0.416

City Population

<250,000 23 (38) 39 (39) 62 (39) 0.831

>250,000 37 (61) 61 (61) 98 (61) 0.904

Medical Affiliation

University Based 41 (67) 59 (60) 100 (63) 0.334

University & Community Affiliated 13 (21) 34 (34) 47 (29) 0.079

Community Based 6 (10) 7 (7) 13 (8) 0.534

University Funding

None 35 (57) 67 (68) 102 (64) 0.188

<1mil 5 (8) 8 (8) 13 (8) 0.979

1–4.99mil 12 (20) 15 (15) 27 (17) 0.458

5–9.99mil 6 (10) 8 (8) 14 (9) 0.703

>10mil 3 (5) 1 (1) 4 (2) 0.124

Program Size

≤19 15 (25) 31 (31) 46 (29) 0.362

20–49 27 (44) 45 (45) 72 (45) 0.883

≥50 19 (31) 23 (23) 42 (26) 0.269

Note: Data presented as n (%).
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Web-based criteria for leadership and strategic vision, representation, and resources among anesthesia residency 
programs according to program director gender are presented in Table 3. Seven programs (4.4%) did not meet any of the 
13 criteria. No programs met all 13 criteria, however 15.0% (24/160) of programs scored greater than 10pts. Of those 
programs that scored greater than 10pts, only 4 programs scored 12pts. Eleven program websites (6.9%) did not provide 
names, photographs, or biographies for current residents and faculty. Within the leadership and strategic vision domain, 
the equal opportunity mission statement was the most frequently met criterion (67.6%, 108/160), followed by resident 

Table 2 Residents and Faculty Distribution by Program Director 
Gender

Female Program 
Director

Male Program 
Director

Total 
n=152*

Residents

Female 835 (27.9) 1174 (42.8) 2009
Male 2152 (72.1) 1566 (57.2) 3718

Total 2987 (100) 2740 (100) 5727

Faculty
Female 1411 (27.4) 2052 (44.4) 3463

Male 3741 (72.6) 2570 (55.6) 6311
Total 5152 (100) 4622 (100) 9774

Notes: Data presented as n (%). *The identification of residents/faculty could not 
be determined in eight programs.

Table 3 Evaluation of Leadership, Representation, and Resources of Anesthesiology Residency Programs Websites by Program 
Director Gender

Domains Criteria Definition Female 
Program 
Director 
Programs 

(n=61)

Male 
Program 
Director 

Programs 
(n=99)

Total 
Programs 
(n=160)

Leadership 

and strategic 
vision

Mission 

Statement

A separate equal opportunity or nondiscrimination mission 

statement (stand-alone statement of the same commitment 
elsewhere on the site).

42 (69) 66 (67) 108 (68) 

Initiatives Mention of diversity initiatives (any resource dedicated to 
promoting diversity or inclusion within a program aside from 

diversity in mission statement, i.e. diversity council, diversity 

groups, calendar, newsletter, certificate programs, etc.)

38 (62) 55 (56) 93 (58) 

Dept message Mention commitment to, or value toward, diversity in the 

residency program mission statement, program directors’ message, 
or department chairs’ message.

31 (51) 43 (43) 74 (46) 

Dedicated 
Section

Presence of a separate diversity page or section on the program 
site.

41 (67) 62 (63) 103 (64) 

Informational 
Video 

Content

If an informational video is present, the video contains an explicit 
mention of a commitment to diversity in the residency program.

16 (26) 20 (20) 36 (23) 

Community 

Engagement

Mention of rotations or fellowship opportunities for 

underrepresented minority medical students

27 (44) 34 (34) 61 (38) 

(Continued)
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photos in the recruitment domain (85%, 136/160) and wellness resources in the support and resources domain (74%, 119/ 
160). The least commonly met criteria across all domains were informational video content (23%, 36/160), faculty 
biographies (12%, 19/160), and financial resources (12%, 19/160).

The comparison of domain scores between female and male program directors in anesthesia residency programs are 
presented in Table 4. The median overall score was 6.45±3.11 across all programs with no significant difference in 
overall scores between female and male program directors (6.82±3.04 vs. 6.21±3.13; median difference 0.61 (−0.39, 
1.60), p=0.253). In the representation domain, programs led by female program directors scored higher than those led by 
male program directors (2.20±0.95 vs. 1.82±1.06 p=0.042). The leadership and strategic vision and support, and 
resources scores were similar between groups.

Table 3 (Continued). 

Domains Criteria Definition Female 
Program 
Director 
Programs 

(n=61)

Male 
Program 
Director 

Programs 
(n=99)

Total 
Programs 
(n=160)

Representation Resident 
Photos

Resident headshots >50% of total residents. 57 (93) 79 (80) 136 (85) 

Resident Bios Extended resident biographies (>50% of residents) include 
information about interests and background.

16 (26) 27 (27) 43 (27) 

Faculty 
Photos

Academic Faculty headshots >50% of total faculty. 49 (80) 67 (68) 116 (73) 

Faculty Bios Extended academic faculty biographies (>50% of faculty) include 
information about interests and background.

12 (20) 7 (7) 19 (12) 

Support & 
Resources

Financial Additional financial resources for trainees (Details financial 
assistance available for residents)

6 (10) 13 (13) 19 (12) 

Wellness Initiatives listed on program sites labeled as “wellness” or aimed at 
improving residents’ physical, emotional, or social well-being.

43 (70) 76 (77) 119 (74) 

Mental Health Resources listed on program websites that were labeled as either 

“mental health resources” or provided information about mental 

health counseling are available.

38 (62) 66 (67) 104 (65) 

Note: presented as n (%).

Table 4 Total and Domain Specific Website Content Scores by Program Director Gender

Domains Female 
Program Director 

(n=61)

Male 
Program Director 

(n=99)

Difference 
Means 

(95% CI)

p value

Leadership and strategic vision 3.20 ± 2.21 2.83 ± 2.18 0.37 (−0.34,1.07) 0.242

Representation 2.20 ± 0.95 1.82 ± 1.06 0.38 (0.05, 0.71) 0.042
Support & Resources 1.43 ± 0.94 1.57 ± 0.94 −0.14 (−0.44, 0.16) 0.358

Total Score 6.82 ± 3.04 6.21 ± 3.13 0.61 (−0.39, 1.60) 0.253

Notes: Data presented as mean, standard deviation. Wilcoxon Rank-Sum test was used to compare groups. 
Abbreviation: CI, Confidence interval.
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Domain scores by program size and program director gender are shown in Table 5. Overall, there were no significant 
differences between program size and program director gender. However, among large programs, female program 
directors had higher representation scores than male program directors (2.53±0.84 vs. 1.87±0.97), mean difference of 
0.66 (95% CI, 0.08–1.23), although this difference did not reach statistical difference, p=0.051).

Discussion
Our most important finding was that females comprised 38% of anesthesiology residency program leadership positions, 
compared to 62% held by men. This represents a meaningful increase from prior literature reporting female representa
tion of 28% in 2009 and 32% in 2019, suggesting a gradual yet sustained trend toward greater gender inclusivity within 
anesthesiology leadership.13,14 In particular, the current proportion of female program directors in anesthesiology exceeds 
that observed in other specialties, including orthopedic surgery (12%), gastroenterology (22.7%), and general surgery 
(23.2%).15–17 Taken together, these findings suggest that anesthesiology has comparatively greater female representation 
in residency leadership than many peer specialties.

Website content across anesthesiology residency programs varied widely, with 48% of department websites scoring 
below 50% of the 13 evaluated criteria. These findings corroborate a 2022 evaluation of anesthesiology residency 
websites, which similarly reported that programs met fewer than half of the analyzed domains, suggesting little 
improvement in web content comprehensiveness over time.6 Although program director gender was not associated 
with overall content scores, programs led by female directors scored higher on representation related criteria compared 
with those led by male directors, while leadership and strategic vision and support/resources scores were similar between 
groups. Our scoring system was adapted from prior literature and modified for this study; therefore, some subjectivity 
may remain. Future studies could strengthen this area by developing and validating a more standardized, objective 
scoring instrument. It is also important to acknowledge that website structure and content may be constrained by 
institutional policies, departmental website architecture, or administrative requirements, which may limit the extent to 
which programs can independently shape their online presence.

Table 5 Website Domain Scores by Program Director Gender and Program Size

Programs Female 
Program Director 

(n=61)

Male 
Program Director 

(n=99)

Difference 
Means 

(95% CI)

p value

Program Size ≤20 n=15 n=31

Leadership and strategic vision 1.67 ± 2.02 1.68 ± 1.89 −0.01 (−1.24, 1.21) 0.940
Representation 1.87 ± 1.25 1.71 ± 0.97 0.16 (−0.52, 0.83) 0.612

Support & Resources 1.07 ± 1.03 1.29 ± 1.13 -0.22 (−0.92, 0.47) 0.516

Total score 4.60 ± 3.25 4.68 ± 2.85 -0.08 (−1.97, 1.81) 0.935*

Program Size 20–49 n=27 n=45
Leadership and strategic vision 3.26 ± 1.93 2.91 ± 2.09 0.35 (−0.64, 1.33) 0.422

Representation 2.15 ± 0.77 1.87 ± 1.10 0.28 (−0.20, 0.76) 0.370

Support & Resources 1.48 ± 0.89 1.49 ± 0.82 -0.01 (−0.42, 0.40) 0.925
Total score 6.89 ± 2.68 6.27 ± 3.11 0.62 (−0.82, 2.06) 0.391*

Program Size ≥50 n=19 n=23
Leadership and strategic vision 4.32 ± 2.11 4.22 ± 1.91 0.10 (−1.16, 1.35) 0.591

Representation 2.53 ± 0.84 1.87 ± 0.97 -0.66 (−1.23, −0.08) 0.051

Support & Resources 1.63 ± 0.90 2.09 ± 0.67 -0.46 (−0.94, 0.03) 0.075
Total score 8.47 ± 2.32 8.17 ± 2.42 0.30 (−1.19, 1.79) 0.686*

Notes: Data presented as mean, SD. Wilcoxon Rank-Sum test and Student’s t-test (*) was used to compare groups. 
Abbreviation: CI, Confidence interval.
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Among all programs, women accounted for 35% of full-time faculty and 35% of residents, which is consistent with 
prior national and regional estimates, including a 2024 analysis reporting an average female faculty proportion of 
34.1%.18 This finding underscores the persistent gender imbalance within anesthesiology training programs. Interestingly, 
programs led by female program directors had lower female representation among both residents and full-time faculty 
compared with programs led by male program directors. Although counterintuitive, this finding is consistent with prior 
studies across general surgery, internal medicine, and orthopedic surgery, demonstrating no significant association 
between the gender of program leadership and the proportion of female applicants or matriculants.1,15,19,20

Multiple contextual factors likely contribute to this pattern. Workforce composition is shaped by long standing 
institutional history, baseline faculty demographics, regional workforce characteristics, and historical recruitment prac
tices, all of which may confound the relationship between program director gender and current gender representation.21,22 

Program director tenure is also an important consideration; recently appointed female program directors may not yet have 
had sufficient time to influence resident recruitment patterns or faculty hiring. Because faculty and resident demographics 
reflect recruitment practices over many years, current workforce composition may not reflect the influence of newer 
leadership. Accordingly, these findings should not be interpreted as evidence that female leadership directly determines 
gender representation. Instead, they highlight the multifactorial nature of recruitment, mentorship, and retention, and 
suggest that improving gender representation in anesthesiology will require broader structural and cultural changes rather 
than relying on program director gender alone.23,24

Visual representation on anesthesiology program websites may influence how applicants perceive program culture. 
An ACGME survey conducted after the 2014 anesthesiology match suggested that the presence of female residents 
attracted more female applicants.20 Prior studies have also shown that medical students value faculty and resident 
photographs and biographies when evaluating program culture.25,26 In addition, a 2022 survey found that 42% of 
anesthesiology residents considered the presence of women among diverse faculty to be important in their decision to 
pursue the specialty.27,28 Images of faculty and residents can provide insight into the workplace environment and shape 
applicant impressions; however, our study did not assess the impact of such content. Because we did not directly evaluate 
applicant perceptions, recruitment behavior, or residency match outcomes, any statements regarding the influence of 
website content on applicant interest or program transparency should be interpreted cautiously. Nonetheless, prior studies 
suggest that underrepresentation on program websites may be associated with a decreased sense of belonging,25–29 and 
anesthesiology residency programs may benefit from prioritizing inclusion, representation, and accessible resources on 
their websites.

Anesthesiology programs in the Southern region were more often led by female program directors than those in other 
regions. In contrast, national physician workforce data demonstrate higher proportions of female physicians in the 
Northeast and West.30 Together, these findings suggest that regional patterns in program director leadership representa
tion do not necessarily mirror broader national workforce trends. Given the limited scope of our data, regional differences 
should be interpreted cautiously and should not be assumed to reflect broader structural or cultural priorities without 
further evidence. Further investigation is needed to understand the institutional, historical, and regional factors that shape 
gender representation in anesthesiology leadership.

Limitations
Our study should be interpreted in the context of several limitations. First, we relied on publicly available information 
and as a result, our findings may not have captured all internal or updated program information. Website content may not 
be a completely reliable metric for assessing gender representation because it reflects what programs choose to display 
rather than direct verification of program composition. Furthermore, website structure and content may be constrained by 
institutional policies, departmental website architecture, or administrative requirements, which can limit how much 
program specific information is included. Nonetheless, website content remains relevant because it reflects the informa
tion publicly available to applicants and thus provides insight into how residency programs present gender representation. 
Second, our analysis focused on the gender of the current program directors without directly confirming their gender 
identity. We acknowledge that external appearance does not necessarily reflect gender identity. Similarly, the gender of 
faculty and residents was determined from characteristics visible in photographs and the pronouns used in biographical 
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descriptions, which may have introduced misclassification bias. Third, although our scoring system was adapted from 
previously published criteria, the subjective weighting of certain variables may have influenced our results. Fourth, this 
was a cross-sectional study based on content available at the time of data collection. Subsequent updates to the FREIDA 
database or anesthesiology programs websites may not be reflected in our analysis. Finally, we did not evaluate program 
directors’ academic rank, clinical experience, or tenure. Programs with newly appointed female program directors may 
not yet have undergone enough recruitment cycles for leadership influence to be reflected in resident or faculty gender 
composition, which may partially explain the lower proportion of female residents and full-time faculty observed in these 
residency programs.

Conclusion
Women account for more than one-third of anesthesiology program directors, signaling meaningful progress toward 
gender balance in residency program leadership. Programs led by women demonstrated a greater emphasis on 
representation through more extensive biographies and photographs, which may enhance transparency and applicant 
interest. While program director gender representation remains important, our findings suggest that recruitment, 
representation, and workforce equity are influenced by factors beyond the gender of program directors alone. As 
this was an observational, cross-sectional study, future studies should explore the influence of leadership development 
initiatives and equitable evaluation practices in supporting the recruitment, retention, and advancement of women in 
anesthesiology.
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