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Abstract

Background Although women account for approximately

half of the medical students in the United States, they

represent only 13% of orthopaedic surgery residents and

4% of members of the American Academy of Orthopaedic

Surgeons (AAOS). Furthermore, a smaller relative per-

centage of women pursue careers in orthopaedic surgery

than in any other subspecialty. Formal investigations

regarding the gender discrepancy in choice of orthopaedic

surgery are lacking.

Questions/purposes (1) What reasons do women ortho-

paedic surgeons cite for why they chose this specialty? (2)

What perceptions do women orthopaedic surgeons think

might deter other women from pursuing this field? (3)

What role does early exposure to orthopaedics and

mentorship play in this choice? (4) What professional and

personal choices do women in orthopaedics make, and how

might this inform students who are choosing a career path?

Methods A 21-question survey was emailed to all active,

candidate, and resident members of the Ruth Jackson

Orthopaedic Society (RJOS, n = 556). RJOS is the oldest

surgical women’s organization incorporated in the United

States. An independent orthopaedic specialty society,

RJOS supports leadership training, mentorship, grant

opportunities, and advocacy for its members and promotes

sex-related musculoskeletal research. Although not all

women in orthopaedic practice or training belong to RJOS,

it is estimated that 42% of women AAOS fellows are RJOS

members. Questions were formulated to determine demo-

graphics, practice patterns, and lifestyle choices of women

who chose orthopaedic surgery as a specialty. Specifically,

we evaluated the respondents’ decisions about their careers

and their opinions of why more women do not choose this

field. For the purpose of this analysis, the influences and

dissuaders were divided into three major categories: per-

sonal attributes, experience/exposure, and work/life

considerations.

Results The most common reasons cited for having

chosen orthopaedic surgery were enjoyment of manual

tasks (165 of 232 [71%]), professional satisfaction (125 of

232 [54%]), and intellectual stimulation (123 of 232

[53%]). The most common reasons indicated for why

women might not choose orthopaedics included perceived

inability to have a good work/life balance (182 of 232

[78%]), perception that too much physical strength is

required (171 of 232 [74%]), and lack of strong mentorship

in medical school or earlier (161 of 232 [69%]). Respon-

dents frequently (29 of 45 [64%]) commented that their

role models, mentors, and early exposure to muscu-

loskeletal medicine were influential, but far fewer (62 of
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231 [27%]) acknowledged these in their top five influences

than they did the more ‘‘internal’’ motivators.

Conclusions To our knowledge, this is the largest study

of women orthopaedic surgeons regarding factors influ-

encing their professional and personal choices. Our data

suggest that the relatively few women currently practicing

orthopaedics were attracted to the field because of their

individual personal affinity for its nature despite the lack of

role models and exposure. The latter factors may impact

the continued paucity of women pursuing this field. Pro-

grams designed to improve mentorship and increase early

exposure to orthopaedics and orthopaedic surgeons may

increase personal interest in the field and will be important

to attract a diverse group of trainees to our specialty in the

future.

Introduction

Although women account for approximately half of the

medical students in the United States, they represent only

13% of orthopaedic surgery residents and 4% of fellows of

the American Academy of Orthopaedic Surgeons [22].

Furthermore, a smaller relative percentage of women pur-

sue careers in orthopaedic surgery than in any other

subspecialty [3], and orthopaedic surgery has the lowest

representation of women residents and faculty [4].

The goals of this study were to determine the reasons

why women in orthopaedic surgery selected the specialty

and what perceived deterrents might explain why more

women do not choose this field. Previous studies have

suggested that a bias against surgical specialties overall

may play a role in women’s interest in orthopaedics [4].

Additionally, orthopaedic surgical programs with a stated

commitment to diversity have shown higher percentages of

women and underrepresented minorities [15, 21]. Finally,

lack of mentorship and women faculty in training programs

have been cited as potential causes of smaller numbers of

women medical students pursuing this specialty [22]. We

wanted to survey women both in residency and in active

practice in orthopaedic surgery to elucidate specifically

reasons for their choice of the specialty as well as their

perceptions of why more women do not choose orthopae-

dics. This survey was designed to address the gap in

knowledge regarding motivations, choices, and practice

patterns of women orthopaedic surgeons. The results can

educate and guide program directors, medical school cur-

ricula directors, and faculty in designing programs and

strategies to increase personal interest of women in

orthopaedic surgery.

We therefore asked: (1) What reasons do women

orthopaedic surgeons cite for why they chose this spe-

cialty? (2) What perceptions do women orthopaedic

surgeons think might deter other women from pursuing this

field? (3) What role does early exposure to orthopaedics

and mentorship play in this choice? (4) What professional

and personal choices do women in orthopaedics make, and

how might this inform students who are choosing a career

path?

Materials and Methods

A 21-question survey was emailed to all active, candidate,

and resident members of the Ruth Jackson Orthopaedic

Society (n = 556). The survey was designed prospectively

by committee and pilot-tested before distribution. Specifi-

cally, the survey was reviewed and completed by the seven

members of the governing board with suggestions and

critiques provided. The final survey then was generated and

reviewed once more for accuracy and for online applica-

tions before being sent as an embedded link via email.

All participants were women members of the Ruth

Jackson Orthopaedic Society (RJOS), an independent

orthopaedic specialty society founded in 1983 as a men-

toring network for women orthopaedic surgeons, which

now supports leadership education, scientific grants, and

advocacy. RJOS is open to both women and men, but

primarily represents women medical students, residents,

and practicing surgeons involved in or interested in

orthopaedic surgery. Although not all women in ortho-

paedic practice or training belong to RJOS, it is estimated

that 42% of women American Association of Orthopaedic

Surgeons (AAOS) fellows are members of RJOS.

Questions were formulated to determine demographics,

practice patterns, and lifestyle choices of women who

chose orthopaedic surgery as a specialty. Specifically, we

evaluated the respondents’ decisions about their careers

and their opinions of why more women do not choose this

field. Participants were asked to rank the top five reasons

for each influence and potential dissuader (Table 1). For

the purpose of this analysis, the influences and dissuaders

were divided subsequently into three major categories:

personal attributes, experience/exposure, and work/life

considerations (Table 1).

Survey data were analyzed by the authors.

Statistical Analysis

The study was open to all members of RJOS (n = 556).

Responses were received from 232 of 556 members

(42%), all of whom were women. Most responders were

practicing or retired members (81%, n = 188), and 19%,

(n = 44) were current trainees. Almost half of the

respondents were from the Midwest or Northeast region
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(Fig. 1). The most common specialties among respondents

were hand (24%), general orthopaedics (20%), pediatric

orthopaedics (19%), and sports (15%) (Fig. 2). Most

reported practicing in an academic (42%) or hospital-

employed (21%) setting (Fig. 3). Two-thirds reported

spending between 40 and 70 hours per week in direct

patient care activities. Seventy-five percent of respondents

considered themselves to be in a committed relationship,

and 52% have children.

Men in the RJOS were excluded from this survey

because this survey was focused on women self-reporting

motivations to enter the field of orthopaedics.

Results

According to 232 respondents, the most common reasons

cited for having chosen orthopaedic surgery were

Table 1. Positive influences and potential dissuaders of women considering orthopaedic surgery as a career

Category Positive influences Potential dissuaders

Personal attributes -Intellectually stimulating

-Personally satisfying

-Enjoy working with my hands/building things

-Age and pathology range

-Musculoskeletal conditions: operative and not

-Perception that too much strength is required

-Dislike of working with hands/building things

-Dislike the operating room

-Too competitive/concerned about matching

Experience/exposure -Exposure to MSK medicine in medical school

-Strong mentors before or during medical school

-Family member is an orthopaedic surgeon

-Personal history/interest in sports

-Self or family member had orthopaedic surgery

-Lack of exposure to MSK medicine in medical school

-Lack of strong mentors before or during medical school

-Negative personal experience with orthopaedic surgeon

-Negative personal experience with orthopaedic surgery

-No sports history or interest

Work/life considerations -Ability to maintain work/life balance

-Autonomy

-Compensation/financial security

-Collegiality

-Enjoy working with other orthopaedic surgeons

-Fear of inability to maintain work/life balance

-Lack of autonomy

-Lack of financial security

-Lack of collegiality

MSK = musculoskeletal.

Mountain : 6

Paci�ic: 

32 (+3)

Midwest: 

49 (+10)

Southeast: 

29 (+6)

Mid-

Atlantic:

15 (+4)

Northeast: 

47 (+7)

Outside 

US: 3 (+1)

Southwest: 19 (+1)

Fig. 1 The distribution of

female orthopaedic surgeons

(+ trainees) is noted geograph-

ically (n = 232).
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enjoyment of manual tasks (71%), professional satisfac-

tion (54%), and intellectual stimulation (53%). A majority

of women orthopaedic surgeons were influenced primarily

by personal attributes (Fig. 4). Relatively few reported

that mentorship (27%) or exposure to musculoskeletal

medicine during or before medical school (16%) inspired

them.

The most common reasons proposed for why women

might not choose orthopaedics included examples from all

three categories: work/life considerations, personal attri-

butes, and experience or mentorship. Seventy-eight percent

of responders felt that orthopedic surgeons were perceived

as unable to have a good work/life balance, whereas 74%

felt that there was a perception that too much physical

strength is required, and 70% of respondents felt there was

a lack of strong mentorship in medical school or earlier

(Fig. 5).

Early exposure to orthopaedics played a less influential

role than personal interests, where only 43% of respondents

reported an influence of strong mentors in medical school

or earlier or positive role models who were orthopaedic

surgeons (familial or not) in their top five influences.

Exposure to musculoskeletal medicine in medical school

was cited by only 16% as being one of the top five influ-

ences. Mentorship also played a lesser role than personal

interests, where over 21% of respondents (n = 49 of 232)

reported having only one woman resident in their training

program. Most reported having one or no woman faculty

member in orthopaedic clinical (52%), orthopaedic

research (82%), and nonorthopaedic clinical (70%) edu-

cational activities.

Our data suggest that women who choose orthopaedic

surgery as a profession are most commonly either general

orthopaedic surgeons (20%) or choose a subspecialty in

hand, pediatric orthopaedics, or sports. They more com-

monly are in academic or hospital-employed practices.

These women are often in a committed relationship (75%),

and approximately half have one or more children (52%).

These data are helpful to students potentially interested in

considering a career in orthopaedic surgery, suggesting the

specialties and practice settings that current women

orthopaedic surgeons are engaged in and also providing
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50Fig. 2 The most common

reported primary specialties of

respondents included hand, gen-

eral orthopaedics, pediatric

orthopaedics, and sports (n =

209).

91

36
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12

7

5

17

Academic

Hospital-employed

Private Practice
Single Specialty
Private Practice
Multispecialty
Private Practice
Solo
Military

Other

Fig. 3 The majority of female orthopaedic surgeons reported being

in an academic or hospital-employed practice model (n = 200).

61%23%

14%

2%

Personal Attributes

Experience/Exposure

Work/Life Considerations

Other

Fig. 4 The majority of positive influences on women who chose

orthopaedic surgery (61% [n = 231 of 232]) were categorized as

‘‘personal attributes’’.
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limited information about the personal lives of women

orthopaedic surgeons.

Discussion

The paucity of women in orthopaedic surgery persists

despite increasing proportionate representation of women

in medical school and in other traditionally male-domi-

nated subspecialties such as neurosurgery and thoracic

surgery [3, 11, 20]. This finding is likely multifactorial,

involving both internal and external influences, both real

and perceived. Our study was designed to seek the reasons

why women orthopaedic surgeons chose their career and

the perceived factors influencing that decision; we also

wished to understand the reasons women orthopaedic sur-

geons believe that more women do not pursue this field. To

our knowledge, this is the largest study of women ortho-

paedic surgeons regarding why they chose orthopaedics,

why they think other women might not, and the lifestyle

and practice choices they have made to allow them to fulfill

professional and personal goals.

This study has several limitations. First, the survey was

limited to members of the RJOS, and the experiences and

opinions of the members might not reflect those of all

women orthopaedic surgeons. However, this is the largest

group of women orthopaedic surgeons of which we are

aware, and this group has the advantages of internal

diversity including subspecialty, geographic location, age,

years out of training, and practice environment. Whether

the RJOS membership is reflective of women orthopaedic

surgeons in general is a difficult question to answer with

accuracy. The most recent available numbers from the

AAOS’ ‘‘Orthopaedic Practice in the US 2014’’ census

indicate that the AAOS membership is comprised of 92.1%

male and 5.0% female orthopaedic surgeons; however,

these percentages are gleaned from 26,914 members who

responded to the 2014 census, and 2.9% of the respondents

did not indicate a gender. That aside, 1337 respondents

indicated that they were female. The membership of RJOS

at the time of the survey was 556, which would suggest that

42% of female orthopaedic surgeons in AAOS are mem-

bers of RJOS. Geographic location is the only category of

data that is stratified by gender in the AAOS census. The

highest percentages of women geographically in the RJOS

respondents were from the Midwest (24%), Northeast

(23%), and Southeast (14%); the highest percentages of

women respondents in the AAOS census were located in

the Southeast (23%), Midwest (21%), and Pacific (21%).

The AAOS does not have data stratified by gender

regarding the other demographic and practice parameters

assessed by our survey available for comparison. Com-

pared with the general AAOS population, the majority of

RJOS members work in academic or hospital-employed

positions, which contrasts to the practice patterns of AAOS

members in general, only 31% of whom practice in those

settings. Additionally, response bias within RJOS may

have influenced this study’s findings, because those RJOS

members (58% of membership) who did not participate in

the survey might have different views and opinions from

the cohort of respondents. Finally because all answers were

obtained from women orthopaedic surgeons, the reasons

why women might not choose orthopaedic surgery are

drawn from perceptions of current orthopaedic surgeons,

which may not be entirely valid. Johnson et al. [12] showed

that medical students who chose not to go into orthopaedic

surgery more frequently chose specialty based on medical

school faculty and clerkships compared with orthopaedics-

bound students who chose the specialty before medical

school.

Interestingly in our study, the most common reasons

cited for having chosen orthopaedic surgery were enjoy-

ment of manual tasks, professional satisfaction, and

intellectual stimulation. Personal attributes and preferences

have been noted to play a role in women’s ranking lists as

well. Huntington et al. queried orthopaedic match appli-

cants to a single orthopaedic program with a 28% response

rate and noted that women (32 of 207 [15.5%]) rated per-

sonal interactions and proximity to family and friends in

ranking programs [9].

In Blakemore et al.’s evaluation of women in ortho-

paedic residency, the authors noted that the rate of female

medical students entering orthopaedics has remained con-

stant at 0.6% over time and postulated that perceptions of

need for strength and negative impact on family choice

were reasons for low numbers of women [3]. These are

similar to our cohort’s data indicating perceptions of a

requirement for physical strength and inability to achieve

work/life balance as two of the top three dissuaders.

The perception of difficulty achieving a work/life bal-

ance shown by our data is consistent with concerns shown

in other studies [5] as are the differences between per-

ception and reality. In one study, concern regarding the

36%

43%

20%

< 2%

Personal Attributes

Experience/Exposure

Work/Life Considerations

Other

Fig. 5 Potential dissuaders for women considering orthopaedic

surgery represented all categories (n = 231 of 232).
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perceived inability to have a rewarding personal life and a

surgical career was expressed by medical students but was

not simultaneously corroborated by women practicing

general surgery [16].

In addition, our study showed the unexpected finding

that relatively few women stated that mentorship or

exposure to musculoskeletal medicine during or before

medical school prompted them to pursue a career in

orthopaedic surgery. A minority of respondents ranked a

strong role model in their top five reasons for having

chosen orthopaedics in our study. However, many

respondents who responded with free text to that question

cited specific role models who had influenced their deci-

sions. These data suggest that mentorship—when

present—plays a role in career choice and advancement,

similar to previous assertions in studies by Flint et al. and

Pellegrini [7, 17].

More than half of women respondents noted that there

was one or no woman faculty members in their residency

program. The participation of women faculty members has

been postulated to be a factor in the uneven distribution of

woman orthopaedic residents in the United States [22].

Representation of women on faculty has been associated

with whether women medical students choose surgery as a

career [14]. These data are concordant with prior work that

suggests an absence of a ‘‘critical mass’’ of women may

dissuade female applicants from choosing a given field or

residency program [22, 24]. A study in Australia noted that

72% of female medical students cited a lack of woman role

models as a reason for not pursuing a surgical career [6].

Role models have been shown to attract medical students to

surgical subspecialty training [8, 19, 25], and an interested

mentor has been cited as the most important factor in a

medical student initially being attracted to a field [10]. Our

cohort not identifying a mentor as one of the top influences

might reflect the lack of mentors for interested women

rather than a lack of their importance.

Lack of early exposure to orthopaedics, which is accom-

panied by decreased access to potential role models, has been

identified as an issue for both men and women medical stu-

dents [2, 12]. Bernstein et al. reported a positive correlation

between required musculoskeletal education in medical

school and higher rates of application for orthopaedic resi-

dencywith a notable impact onwomen,who had a 75%higher

rate of orthopaedic residency applications. These findings

suggest that early exposure does make a difference in

women’s consideration of orthopaedics as a career [2]. Stu-

dents who choose orthopaedic surgery are more likely than

others to have reported experiences with influencers before

medical school, and over half of respondents who chose

orthopaedics had made that decision before clerkships [12].

Our results indicated that women respondents chose

orthopaedic surgery because of intellectual stimulation and

enjoyment of manual tasks, similar to the report of patient

care issues being the primary reason for specialty choice in

the survey study of both men and women by Johnson et al.

[12]. The prolonged hours of surgical training appear less

daunting when they are limited by work-hour regulations,

and this might account for the increased pursuit of surgical

residencies by women [1]. The fact that women choose

orthopaedics for occupation-related and intellectual rea-

sons correlates well with the finding in a study of 90

residents that women and men in residency performed

similarly by objective and subjective measures [15].

Women reported higher satisfaction with career choice

than their male colleagues [18]. Although increased attri-

tion rates of women orthopaedic surgery residents have

been described in the past [23], a recent study does not

substantiate this finding [18]. Additionally, concerted

efforts to increase diversity through targeted programming

and recruitment have been described [21]. A positive trend

in women and Hispanic trainees in orthopaedic surgery was

attributed to the orthopaedic diversity awareness program

[13].

In conclusion, our data suggest that the relatively small

number of women currently practicing orthopaedics was

attracted to the field because of their individual affinity for

its nature despite the lack of role models and exposure. The

latter factors likely play prominent roles in the continued

paucity of women pursuing this field. Moreover, the per-

ception that women who pursue orthopaedic surgery do so

at the expense of a satisfying lifestyle is inaccurate. Pro-

grams designed to improve mentorship and increase early

exposure to orthopaedics and orthopaedic surgeons will be

important to attract a diverse group of medical students,

representative of the general population, to orthopaedic

residency going forward.
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