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Abstract
Purpose of Review The exponential growth of women participating in competitive sports throughout the years was made possible
through several initiatives by the International Olympic Committee and the passage and implementation of Title IX as a federal
law in the United States. However, this positive trend towards gender equity in sports has not transpired for women in medicine,
especially in fields that care for elite athletes. This current review will discuss specific areas that can be tailored to help female
athletes prevent injuries and optimize their athletic performance. We will also highlight how increased female team physician
representation in sports may help optimize care for female athletes.
Recent Findings Female athletes are considered high risk for certain conditions such as ACL tears, patellofemoral pain syn-
drome, bone stress injuries, sport-related concussions, and sexual violence in sport. Addressing factors specific to female athletes
has been found to be valuable in preventing injuries. Strength and conditioning can optimize athletic performance but remains
underutilized among female athletes. Although diversity in healthcare workforce has been found to be beneficial for multiple
reasons, women remain underrepresented in sports medicine. Increasing female team physician representation may positively
impact care for female athletes.
Summary Team physicians must understand the physiologic, biomechanical, and anatomic factors that are unique to female
athletes in order to tailor injury prevention programs and optimize their athletic performance. Advocating for gender equity in
sports medicine to advance representation of women in the field will increase workforce diversity and promote excellence in
sports medicine care.

Keywords Female athlete . Team physician .Women in sports medicine

Introduction

During the 2016 Olympics in Rio de Janeiro, a new record
was reached when 45% of the 11,444 athletes that competed
were women [1]. Organizers of the first modern Olympics
held in 1896 did not allow women to participate. Back then,

women’s participation in competitive sport was at odds with
the prevailing beliefs that women who were gentle, passive,
and frail were more beautiful and more desirable.
Misconceptions regarding physical exertion as a threat to a
woman’s reproductive capabilities also misled the public to
believe that women should only participate in sports consid-
ered to be feminine and leisurely [2,3]. It was not until 1900
that women were allowed to compete in a global arena for the
first time [1]. Gradually, female athletes have debunkedmyths
and broken barriers, shown through the exponential growth of
women participating in competitive sports throughout the cen-
tury. This was made possible through several initiatives. The
International Olympic Committee (IOC) has played an impor-
tant role in advocating for gender equity by encouraging
women to participate in sports at all levels by creating more
opportunities for female athletes and by expanding the
Olympic program to include more women’s events [4]. The
passage and implementation of Title IX as a federal law in the
United States, allowing equal opportunity for athletic partici-
pation across sexes, have also significantly influenced the
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growth of women in sports at the collegiate and professional
levels [2,5••].

Women now make up 43.7% of collegiate athletes across
all division levels and 48.2% of NCAA division 1 power 5
conference athletes [5••]. In addition, there has been an in-
crease in the number of women involved in intercollegiate
sports as athletic administrators or part of the coaching and
athletic training staff [6]. Unfortunately, this positive trend
towards gender equity in sports has not yet reached women
in medicine, especially in fields that care for elite athletes.
Women comprise only 12.7% of all team physicians in the
collegiate (18.1%) and professional (6.7%) levels, with the
highest representation for female team physicians (31.3%) in
theWomen’s National Basketball Association (WNBA) [5••].
With this discrepancy in mind, it is important to consider how
increased female team physician representation in sports
might benefit our female athletes. We now have an expanded
understanding of female athletes and how certain physiologic,
biomechanical, and anatomic factors influence their risk for
injury [7]. Similarly, we have an opportunity as clinicians to
use this knowledge to optimize their health and performance
[8,9••]. This paper will discuss specific areas that can be tai-
lored to prevent injuries in female athletes and optimize their
athletic performance.

Tailoring Prevention to High-Risk Areas

Growth and Developmental Considerations for
Adolescent Female Athletes

Growth and development can be characterized by behavioral,
physiological, and physical changes that are most pronounced
during puberty. Girls and boys experience these changes dif-
ferently [10]. Adolescent female athletes gain more body fat
and less lean muscle mass than their male counterparts during
puberty, which may increase female athletes’ risk for disor-
dered eating, overtraining, and Relative Energy Deficiency in
Sport [11]. Girls also tend to have greater ligamentous and
joint laxity than boys that persists beyond puberty and can
increase their risk for ligamentous injury such as ankle sprains
[12]. Furthermore, while boys develop greater shoulder width
and muscle mass, girls gain hip width and fat mass, which
may contribute to their increased risk for ACL injuries.
Prevention efforts should first start with increased awareness
of these risks and increased focus on neuromuscular training
for female athletes to mitigate these injury risks.

Knee Injuries

Anterior cruciate ligament (ACL) tears are usually sustained
from sports that involve cutting, pivoting, or twisting such as
soccer, basketball, and football. Although relatively

infrequent, ACL injuries can cause significant loss of time
from play [13]. Female athletes are at increased risk of sus-
taining ACL tears from noncontact mechanisms compared to
male athletes, especially after puberty. Female athletes also
have a higher risk of subsequent contralateral ACL injury
[9••]. Increased risk specific to female athletes may be attrib-
uted to multiple factors including anatomical (increased Q
angle, narrow intercondylar notch, and increase in posterior
tibial slope), hormonal, and neuromuscular (poor core and
gluteal muscle strength and increased quadriceps-to-
hamstring ratio) [9••,13]. Injury prevention programs that fo-
cus on biomechanical and neuromuscular factors such as com-
petence in landing and cutting positions (e.g., box drop and
landing) and hip and core strengthening (e.g., single-leg squat)
can prevent these injuries, particularly when the prevention
programs are initiated during pre-season and continued into
the sports season as part of the athlete’s warmup exercises
[8,9••,13].

Anterior knee pain from patellofemoral pain syndrome
(PFPS) is an overuse injury that more commonly affects ado-
lescent female athletes than their male counterparts [9••].
Similar factors that increase female athletes’ risk for ACL
tears are associated with PFPS including anatomic variants
(patella alta, trochlear dysplasia), static and/or dynamic
malalignment (increased Q angle, valgus lower extremity
alignment), and deficits with strength and flexibility at the
pelvic, femoral, and knee regions resulting to poor neuromus-
cular control [9••,13]. Identifying these risk factors specific to
girls and women should be utilized for developing strength
and conditioning programs that can be helpful for injury pre-
vention and rehabilitation [8,9••,13].

Bone Stress Injuries

Bone stress injuries occur when repetitive load exceeds the
capacity of the bone to repair itself. These injuries are usually
sustained by endurance athletes or dancers and commonly
involve weight-bearing bones of the lower extremities or pel-
vis. These injuries are more prevalent in females than in males
and are due to risk factors including the following: extrinsic
(exercise volume, type, or intensity), intrinsic (biomechanics,
muscle strength, balance, and limb alignment), and/or medi-
cal/psychologic (poor nutrition, eating disorder/disordered
eating (ED/DE), low energy availability (EA), menstrual dys-
function, low bone mineral density) [9••]. Screening for risk
factors, especially those that are more prevalent in female
athletes such as ED/DE that can lead to low EA and subse-
quent menstrual dysfunction and low bone mineral density, is
important for injury prevention [9••]. Bone stress injuries that
reveal underlying medical/psychological conditions should
prompt coordination with a multidisciplinary team for evalu-
ation and management [9••]. Progressive resistance training
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has also been found to improve bone mineral density thereby
preventing bone stress injuries [8].

Concussions

A concussion is a traumatic brain injury induced by biome-
chanical forces that result in clinical signs and symptoms that
reflect a functional disturbance rather than structural injury
[14]. Earlier studies have shown higher rates of concussions
reported in female athletes compared to male athletes that
played sports with the same rules [9••,13]. Females were also
found to report more symptoms than males, have longer re-
covery times, and suffer worse outcomes [15–17]. These dif-
ferences are hypothesized to be driven by multiple factors
including deficits with neck strength or stability that increase
susceptibility to concussive events, hormonal fluctuations that
may influence pain response and impact recovery outcomes,
and greater incidence of pre-existing conditions that are asso-
ciated with prolonged recovery [16,18]. However, a recent
prospective study found no overall difference in concussion
recovery between male and female Division I athletes, while
female Division II/III athletes had longer recovery. This sug-
gests that modifiable extrinsic factors such as access to an
athletic trainer or sports medicine specialist may also influ-
ence concussion outcomes [19••]. Injury prevention remains
the greatest challenge in concussion management. Some inju-
ry reduction strategies include neck strengthening exercises,
technique modifications (e.g., tackling and checking), en-
forcement of existing rules or game rule changes, and educa-
tional programs that focus on risk awareness and reporting of
symptoms [13]. Although studies exploring the relationship
between hormonal fluctuations with respect to the menstrual
cycle and concussion recovery outcomes have been emerging
in the recent years, more research is necessary to further un-
derstand how to apply these concepts in injury prevention and
management of concussions specifically to female athletes.

Sexual Violence in Sport

The term sexual violence when used in this paper includes
both sexual harassment (any unwanted conduct of a sexual
nature) and sexual abuse (any sexual conduct where consent
is not given). All athletes are at risk for sexual violence with
prevalence ranging widely and suspec ted to be
underestimated. The risk seems to be highest for elite athletes,
athletes in sports where there is early specialization, and where
intensive talent identification occurs around puberty [20].
These factors all portend an environment of increased depen-
dence on the coach and increased athlete vulnerability. Female
athletes seem to be at increased risk for sexual violence in
sport compared to male athletes, though the body of literature
on this topic is heterogeneous with different definitions of

sexual abuse and type of perpetrator and/or limited to very
specific female athlete populations [21].

Due to the rising concern about sexual violence in sport,
both the IOC and the American Medical Society for Sports
Medicine (AMSSM) have recently published consensus state-
ments focused on prevention and treatment of sexual violence
in sport [22,23•]. With respect to actions recommended for
sports medicine physicians and healthcare providers, the first
task is raising awareness. Clinicians must be aware that sexual
violence occurs in sport and must be committed to reducing
the risk of sexual violence in sport as part of an overarching
goal of fostering a culture of safety and health. Secondly, the
team physician should collaborate with coaching and sports
organizations on policies and procedures to prevent sexual
violence in sport. Training should be provided to athletes,
coaches, and administrators on the prevention and identifica-
tion of sexual violence in sport [23•]. Policies should be de-
veloped that specify the context and extent of contact between
the coach, healthcare providers, and the athletes [22,24].
Prudent recommendations include the following: never be
alone in a room with an athlete or share a hotel room at an
event, never drive an athlete home after practice, and avoid
seeing an athlete socially [20]. Clinicians should have the
knowledge and skills to recognize the signs and symptoms
of sexual violence, evaluate and treat the athlete in a clinical
setting, and report the allegation appropriately while adhering
to patient confidentiality laws [23•].

Optimizing Performance for Female Athletes

How Does the Menstrual Cycle Affect Exercise
Performance?

The menstrual cycle is made up of three phases of hormonal
fluctuation that occur over the course of 23–28 days: the fol-
licular phase (low estrogen, low progesterone levels), the ovu-
latory phase (high estrogen, low progesterone levels), and the
mid-luteal phase (high estrogen and progesterone levels).
Typically, we focus on the effects of estrogen and progester-
one on the uterus in the setting of reproductive physiology;
however, estrogen and progesterone also have effects on mul-
tiple organ systems, and these might have implications for
female athletic performance.

Estrogen promotes muscle strength, whereas loss of estro-
gen leads to muscle weakness (as seen in menopause). Post-
menopausal women who take estrogen hormone therapy had
5% greater strength than those women who did not take estro-
gen hormone therapy, a result of improved muscle function
rather than muscle hypertrophy [25]. Estrogen and progester-
one both affect the body’s metabolism of fat, protein, and
carbohydrate; however, exactly how and if this affects athletic
performance is not clear as the extent of metabolic demand
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caused by exercise also determines whether or not effects by
estrogen and progesterone are significant [26].

Whether or not there are phases of the menstrual cycle that
correlate with improved athletic performance remains debat-
able. Some studies have shown improved performance in each
of the three phases of the menstrual cycle while others have
shown no difference. McNulty et al. conducted the first meta-
analysis to evaluate studies on exercise performance across
the different phases of the menstrual cycle in eumenorrheic
women. The authors found a very small effect size with re-
duced performance in the early follicular phase of the men-
strual cycle when compared to the other phases. They con-
cluded that this trivial reduction in athletic performance in the
early follicular phase is so small that it is likely irrelevant for
the majority of athletes but could be important for elite athletes
where very small differences matter. They recommend that
providers working with elite athletes be aware that perfor-
mance might be reduced during the early follicular phase
compared to all other phases. They also recommend that
future studies compare exercise performance across mul-
tiple phases of the menstrual cycle, with objective mea-
surements of blood hormone levels, to evaluate the effects
of different ratios of estrogen to progesterone on perfor-
mance [27].

Does Use of Combined Estrogen-Progestin Oral
Contraceptives Affect Exercise Performance?

Up to 57% of female college athletes take combined estrogen-
progestin oral contraceptives (COCs) [28]. Benefits of COC
use for the female athlete include high contraceptive efficacy,
rapid reversibility, regulation of menstrual bleeding, de-
creased menstrual blood loss, improvement in iron deficiency
anemia related to blood loss, decreased dysmenorrhea, re-
duced symptoms of premenstrual syndrome and premenstrual
dysphoric disorder, and reduced risk of benign breast disease
[29]. The effect of COCs on exercise performance is unclear
based on existing data. In the first ever meta-analysis on the
subject, Eliott-Sale et al. evaluated the effect of COCs on
athletic performance and found that COCs might lead to a
slight exercise performance deficit compared to naturally
menstruating female athletes. However, the authors caution
that the group-level effect is most likely trivial and that there
was relatively large study design variance that might influence
the effects. The authors recommend that clinicians take an
individualized approach when counseling female athletes
about the risks and benefits of COCs as the state of the existing
data does not allow for more generalized guidance [30].
Because the negative effect of COCs on exercise performance
is likely insignificant for the majority of athletes, this risk may
in many athletes’ cases be outweighed by the numerous clear
benefits of COCs.

How Do Breast Biomechanics Affect Physical Activity?

Physical inactivity is a major public health problem in the
United States. In 2017 only 49% of women in the United
States achieved 150min of moderate-intensity aerobic activity
or 75 min of vigorous-intensity aerobic activity per week,
while 28.1% of adult women reported engaging in no
leisure-time physical activity [31]. Physical activity decreases
in females as breast size increases [32,33]. Seventeen percent
of women surveyed about breast health and physical activity
reported that the breast was a barrier to physical activity, in-
dicating that the inability to find the right sports bra and em-
barrassment about their breast motion were barriers to activity
[34].

A correctly fitting bra can reduce exercise-related breast
pain, avoid deep furrows due to strap pressure, and reduce
the risk for neck and back pain [35]. Exercise-induced breast
pain is thought to be the result of the breasts hitting the torso
when a woman’s foot strikes the ground when she runs [36].
Whenwomen wear more supportive bras, they experience less
breast motion and less exercise-induced breast pain. There are
three main types of sports bras (crop top bra, encapsulation
bra, and hybrid sports bra) [37•]. In general, crop top bras are
less supportive than encapsulation bras. The best sports bra,
however, is not necessarily the sports bra that maximally re-
stricts breast motion, as sports bras that eliminate breast mo-
tion have been found to be uncomfortable.McGhee and Steele
published a list of design features to consider when choosing a
sports bra [37•]. The following are some key concepts from
their publication that a sports medicine physician could dis-
cuss with patients when giving advice on bra fit: (1) The cups
or front panel should completely cover each breast with no
bulging of the breast over the top nor wrinkling or gapping of
the fabric. The cups or front panel should have a side panel,
sling, or side seams that reduce medial-lateral breast motion;
(2) when wearing a new bra, the wearer should use the loosest
hook so that as the bra stretches the wearer can fasten more
securely as needed; (3) when the wearer is reaching overhead,
the band of the bra should not slide up; (4) the bra straps
should be wide and padded to support the breasts and adjusted
so that they neither dig into nor slide off the shoulders; and (5)
underwires do not add to support but have to do with breast
shape. If the bra has an underwire, it should sit flat against the
ribs and not on the breast tissue [37•].

How Can We Optimize Health and Athletic
Performance in the Pregnant and Postpartum
Athlete?

The American College of Obstetricians and Gynecologists
encourages women to initiate or continue participating in
physical activities during and after pregnancy due to its mul-
tiple health benefits. Although some modifications may be
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necessary due to anatomic and physiologic changes that occur
during pregnancy, exercise is considered safe for women with
uncomplicated pregnancies or those without medical contra-
indications. Both aerobic exercises (walking, stationary cy-
cling, and dancing) and strength and conditioning exercises
(stretching and resistance training) have been proven to be
beneficial, while contact activities with high risk for abdomi-
nal trauma should be avoided. Scuba diving is contraindicated
during pregnancy due to concerns surrounding the fetal car-
diopulmonary circulation.

Limited data is available for elite athletes who participate in
vigorous exercise during pregnancy. A recent meta-analysis
on elite athletes and pregnancy outcomes suggests a decrease
in pregnancy-related low back pain and an increased odds of
excessive weight gain compared with active/sedentary con-
trols. The same study found no significant difference in other
pregnancy-related outcomes (e.g., miscarriage, preterm birth,
low birth weight, macrosomia, cesarean section, instrumental
delivery, perineal tears, and maternal mental health condi-
tions). All studies included in this systematic review were
observational and were evaluated as “very low” to “low” cer-
tainty of evidence [38•]. Competitive athletes who engage in
these activities must have a clear understanding of the risks
and require close supervision by healthcare professionals to
ensure that they avoid hyperthermia, maintain proper hydra-
tion, and sustain adequate caloric intake necessary for fetal
growth [39•].

Maintenance of regular exercise is important in optimizing
athletic performance for the pregnant and postpartum athlete.
Multiple studies have shown that regular physical activity
during pregnancy and the postnatal period, as compared to
inactivity, reduces the risk of developing depression
[40–42]. In addition, aerobic exercise for about 30–60 min
two to seven times per week during pregnancy, as compared
with being more sedentary, is associated with a significantly
reduced risk of gestational hypertensive disorders overall and
cesarean delivery [43].

A prospective study showed that pregnant women who
continued to participate in sports that specifically trained the
perineal muscles (dance, artistic gymnastics, rhythmic gym-
nastics, athletics, figure skating, tennis, volleyball, basketball,
soccer, baseball, running, horseback riding, and snowboard-
ing) are associated with a lower rate of episiotomy and ≥ 2nd-
degree perineal lacerations [44]. Stress urinary incontinence
has been reported in a large variety of sports and can interfere
with training and compromise athletic performance [45].
Regular exercisers at mid-pregnancy have stronger pelvic
floor muscles than their sedentary peers, and this pelvic floor
muscle strength is associated with urinary continence [46].

Women who develop gestational diabetes or anemia during
pregnancy are at risk for poor postpartum fitness [47]; these
are modifiable risk factors that should be addressed with reg-
ular moderate-intensity physical activity and adequate iron

supplementation during pregnancy in order to optimize athlet-
ic performance during the postpartum period. Besides low
iron, magnesium deficiency may also reduce physical perfor-
mance and negatively affect exercise capacity, as it plays a
central role in the control of neuronal activity, cardiac excit-
ability, neuromuscular transmission, muscular contraction,
vasomotor tone, and blood pressure [48]. A loss of intracellu-
lar magnesium can lead to muscle weakness, neuromuscular
dysfunction, and cramping or spasms. The recommended in-
take of magnesium increases during pregnancy and lactation.
While adequate magnesium intake can help to optimize ath-
letic performance both during and after pregnancy, the use of
supplemental magnesium has not been shown to enhance ath-
letic performance.

Strong evidence exists that moderate intensity physical ac-
tivity in women during and following pregnancy has multiple
health benefits and reduces the risk of pregnancy-related com-
plications [49]. Presence of these medical conditions can cer-
tainly diminish or delay the return of peak athletic perfor-
mance; thus, counseling pregnant women to continue exercis-
ing can be recommended to optimize health and athletic
performance.

Pregnancy-related low back pain (LBP) is often accepted
as a normal part of pregnancy, with a prevalence of 20 to 84%,
and while it is often thought that back pain will resolve after
delivery, it can continue postpartum in 50% of women at 1
year and 20% at 3 years [50]. Pelvic girdle pain (PGP) is a
separate entity up to four times more prevalent and even more
disabling. Few studies specifically address LBP and PGP in
pregnant athletes, with inconsistent results regarding the influ-
ence of regular exercise on PGP and LBP during pregnancy
[51]. Some studies have found that kinesiotape or other similar
drug-free elastic therapeutic tapes have a short-term effect on
both pain intensity and disability in women with pregnancy-
related low back pain, although there was no sham taping
application in the control groups, and therefore, there could
have been a placebo effect [52]. However, with this type of
tape being used by many athletes, physical therapists, and
athletic trainers for the treatment of various musculoskeletal
problems to help activate the muscle, reduce pain, reposition
joints, and reduce abnormal muscular tension, it will likely
become evenmore popular as a complementary and safe treat-
ment method to achieve effective control of LPB and PGP in
active pregnant women.

How Does Strength and Conditioning Affect Exercise
Performance?

Strength and conditioning (S&C) can both optimize athletic
performance and decrease injury risk in athletes. Though re-
search specific to female athletes in regard to S&C is limited,
the research that exists demonstrates that girls and women
stand to benefit significantly from strength training. A recent
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meta-analysis of a limited number of studies on resistance
training (RT) in female athletes found that male and female
youth athletes show similar RT-related gains in muscle
strength and vertical jump performance, while girls had sig-
nificantly larger training-induced sport-specific performance
improvement [53]. Female athletes benefit the most from
S&C programs incorporated before the onset of puberty as
this timing most effectively builds muscle mass [54]. This is
an important consideration because sex differences in perfor-
mance are exaggerated during adolescence where girls typi-
cally reach a plateau or improve minimally. According to the
National Strength and Conditioning Association’s (NSCA)
most recent recommendations, plyometric programs should
be instituted before puberty due to their ability to facilitate
the already naturally occurring neural process during this time
and add strength training in the post-pubertal age [55]. With
respect to adult female athletes, strength training builds bone
density, reduces risk for falls, improves glycemic control, re-
duces pain and stiffness related to osteoarthritis, and reduces
risk of cardiovascular disease [56].

Despite the known benefits of S&C, S&C is an
underutilized type of physical activity in the United States.
The Centers for Disease Control and Prevention (CDC) rec-
ommend that children performmuscle-strengthening activities
such as climbing or doing push-ups at least 3 days per week
and adults perform strengthening activities at least 2 days per
week [57]. For athletes, disparities exist in the incorporation of
S&C programs in male vs female training regimens, with fe-
male athletes having less access to S&C programs [53,54].
This seems to be partly due to both personal barriers, such
as females reporting fear of “bulking up” leading to less inter-
est in S&C programs, as well as systemic barriers wherein
females are not being challenged to work as hard as males
because they are viewed as dainty. A study of S&C programs
among varsity high school athletes found that only 17% of
female athletes were required to participate in S&C year-
round compared to 50% of male athletes. In addition, coaches
of female athletes were less likely to know the credentials of
their strength coaches and were less likely to use certified
coaches to plan and implement their strength and conditioning
programs [58].

Optimizing Workforce to Care for Female
Athletes

Why Is Gender Equity Important in the Team
Physician Workforce in Order to Optimize Care for
Female Athletes?

Gender equity is important in medicine not only for ethical
reasons, to give women equal opportunities professionally as
those of men [59], but also in terms of quality of care.

Diversity promotes excellence in all fields, medicine included
[60]. In quality metrics, women outperform men in a number
of areas. Women physicians are more likely than men physi-
cians to screen their patients for breast and cervical cancer
[61]. Women physicians engage in more patient-centered
communication than men physicians [62]. Patients of women
physicians had lower 30-day readmission and 30-day mortal-
ity rates post-hospitalization than did patients of men physi-
cians [63••]. A Swedish study found that female general prac-
titioners (GP), female surgeons, and older male physicians
were least paternalistic, and among female physicians, the
most autonomy-respecting groups were female surgeons and
GPs [64].

When patients can better identify with their physician
based on sex or ethnicity, patients demonstrate greater
trust, better outcomes, and improved communication and
compliance [62,65–68]. In some cases, women patients
prefer women physicians. A 2018 survey of women pa-
tients showed that 43% of those surveyed preferred a wom-
an endoscopist. Eighty-seven percent of those who pre-
ferred a woman endoscopist were willing to wait > 30 days
for the procedure to be performed by a woman physician.
Five percent of the women surveyed reported that they
would not have a colonoscopy unless performed by a
woman endoscopist [69], raising concern that care might
be delayed if gender concordance were not met. In a quan-
titative and qualitative study of collegiate athletes, the ma-
jority of male and female respondents expressed no pref-
erence for gender of team physician; however, only 51.6%
of women collegiate athletes reported that they were com-
fortable seeing a physician of the opposite sex for an ex-
amination of the reproductive organs or an issue involving
sexual health versus 75.5% of males [70]. In another study
of Division I collegiate athletes, women athletes preferred
women physicians when the patients had questions about
sex, contraception, acne, diet, relationships, and mental
health [71]. Similar to the study on colonoscopy, one
worries that if female athletes have a preference for a fe-
male physician when discussing these subjects, will they
avoid seeking care if they do not have access to a woman
physician?

In the sports medicine literature, it has been found that
females drop out of sports participation more commonly than
males [72–77]. Women suffering from ACL or other knee
injuries were significantly less likely to return to competitive
sport than men [78]. A qualitative study of varsity collegiate
athletes returning to sport following surgery found that female
athletes found difficulty within interpersonal relationships and
external support, while male athletes struggled internally with
their body image and changing self-concept. Being female,
young, having a limited experience of injury, negative emo-
tion, and perceptions of isolation are factors related to less
successful outcomes of rehabilitation [79]. Female primary
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care sports medicine physicians and orthopedic sports medi-
cine surgeons may be able to better understand the experi-
ences of female athletes, critical to ensure that they are sup-
ported as they cope with injury and seek to successfully return
to sport [80].

What Is the Current State of the Sports Medicine
Physician Workforce?

In the United States, sports medicine certification is available
through the American Board of Medical Specialties to physi-
cians with certification in the specialties of family medicine,
internal medicine, pediatrics, emergency medicine, physical
medicine and rehabilitation, and orthopedic surgery, who
complete an Accreditation Council for Graduate Medical
Education–accredited sports medicine fellowship. Sport med-
icine physicians, also referred to as primary care sports med-
icine (PCSM) physicians, treat patients with both medical and
musculoskeletal conditions, while orthopedic sports medicine
surgeons focus on the surgical and non-surgical management
of musculoskeletal conditions.

Based on the 2019–2020 annual report of the AMSSM,
females comprise 28% of total members (1154/4122) [81].
In the American Orthopaedic Society for Sports Medicine
(AOSSM) membership database, female orthopedic surgeons
comprised 6.5% of members (239/3668). Women are not only
underrepresented in the field of sports medicine, but they are
also less likely to become a team physician. Overall, men
sports medicine-family physicians (SM-FP) are more likely
to be team physicians than women SM-FPs (71.3% vs
45.3%), and of those SM-FPs who covered a professional
team, only 7% were women [82]. In a survey of Division I
colleges and professional sports teams, women comprised the
minority of team physicians although they constituted a sim-
ilar percentage of orthopedic surgeons to their representation
in AOSSM (with some regional differences at the collegiate
level) [5••].

Data collected for NBA and WNBA team physicians be-
tween the years of 2009 and 2019 found that of the 125 NBA
team physicians, 122 (97.6%) were male and 3 (2.4%) were
female; of the 28 WNBA team physicians, 20 (71.4%) were
male and 8 (28.6%) were female. The Northeast had the
highest proportion of female team physicians, with 5 of 18
(27.8%); the lowest was in the West with 1 of 48 (2.1%)
[83•]. While WNBA had the highest percentage of female
team physicians among professional leagues, much lower pro-
portions were found in the all-male professional leagues of the
NBA (6.3%), NFL (1.9%), and MLB (7.9%) [5••].

In 2019, data was collected on head team physician and
athletic trainer composition within the NCAA. Out of the
1121 NCAA institutions included, only 11.2% (129/1145)
of the head team physicians were women, while 88.7% were
men. Data also revealed that 31.7% head athletic trainers were

women, with significant gender differences among the 3
NCAA divisions. Within NCAA institutions, fewer female
physicians and athletic trainers than men have sports medicine
leadership roles [84].

How Can We Improve the Gender Balance Within the
Sports Medicine Workforce?

Barriers that women in sports medicine face are similar to
those experienced by women in other fields of medicine and
science. The 2019 data from the American Medical Colleges
Association show that while women now comprise 50.5% of
all medical school students, women remain underrepresented
in upper faculty positions [85]. There also remains a gender
gap in promotion and leadership in medicine that has re-
mained unchanged in the last 35 years [86]. Women associate
and full professors are still half as likely as men of equal rank
to be appointed to department chair. These differences in pro-
motion persist across every academic department. Because
women are also underrepresented among residency program
directors and on editorial boards of medical journals, they are
less likely to serve as role models and help with research
publications and career advancement for other women. A
study comparing the ratio of male and female participants in
original research articles published in Sports and Exercise
Medicine journals found that female researchers were signif-
icantly under-represented (39% female vs 61% male). The
average percentage of female participants per article was also
low, ranging from 35 to 37% [87]. “Manels,” or panels at
medical conferences or meetings consisting only of men, are
unfortunately still common and convey implicit gender dis-
crimination and bias [88]. Despite the higher quality care pro-
vided by women physicians, men continue to receive more
pay, more promotion, and more leadership opportunities than
women.

While motherhood and the inability to have work–life bal-
ance may inhibit some female sports medicine physicians
frommoving up to leadership positions in collegiate and other
athletic settings, hopefully as more women assume leadership
positions such as the head team physician, more younger
women will experience mentorship and seek out these posi-
tions as well. However, challenges for women in sports med-
icine leadership include those common to women in general:
[89]

1. The association of leadership with masculine qualities;
2. Lack of affirmation of feminine leadership traits and the

resulting lack of self-identification as a leader;
3. Barriers in the career progression pipeline;
4. Lack of diversity in selection panels;
5. The “double bind” (where women are expected to dem-

onstrate masculine traits and are then criticized for doing
so);
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6. Persisting cultural norms (career vs family).

Potential causes of the sex gap in promotion to leadership
positions include a persisting “old boys’ club” mentality and
climate, lack of sex parity in leadership and compensation,
and a disproportionate burden of family responsibilities result-
ing in difficulties in achieving work–life balance. While fe-
male and male sports medicine physicians early in their ca-
reers may have had similar leadership aspirations, women
were less likely to perceive their institution as willing to make
changes to address diversity goals and especially to be family
friendly.

Thorborg et al. discussed that gender balance and gender
diversity are needed in order to promote a move towards gen-
der justice within sports medicine [90]. Female sports medi-
cine physicians may need to challenge those — often male
physicians — who are considered the experts and hold the
leadership positions. Female sports medicine physicians may
need to advocate to expand the number of topics relevant to
women athletes at conferences and the number of publications
authored by women in sports medicine journals. It is impor-
tant to address the “manels” by asking for transparency and
involvement in the invitation process.

In summary, women comprise a minority of team physi-
cians in select NCAA Division I collegiate and especially
professional sports organizations. There is also a substantial
difference in the number of female physicians with leadership
roles in both the NBA and WNBA compared to male physi-
cians. Barriers affecting female sports medicine physicians
and sports medicine orthopedic surgeons as team physicians
should be identified and strategies implemented to provide
equal opportunities to both male and female physicians.
Lastly, because the current gender composition of SM-FPs is
not representative of the current gender composition of family
medicine residents, future studies should examine the motiva-
tion and barriers for women pursuing SM training and careers.

Conclusions

There has been an exponential growth in women participating
in competitive sports throughout the years. Team physicians
must understand the physiologic, biomechanical, and anatom-
ic factors that are unique to female athletes in order to tailor
injury prevention programs and optimize their athletic perfor-
mance. Despite the achievements made by women in sports,
women physicians are still underrepresented in fields that care
for elite athletes. Advocating for gender equity in sports med-
icine by identifying barriers and implementing strategies to
advance representation of women in the field will increase
workforce diversity and promote excellence in sports medi-
cine care.
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