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ABSTRACT

The existence of disparities in delivery of health care
has been the subject of increased empirical study
in recent years. Some studies have suggested that
disparities between men and women exist in the
diagnoses and treatment of health conditions, and
as a result measures have been taken to identify
these differences. This article uses several examples
to illustrate health care gender bias in medicine.
These examples include surgery, peripheral artery
disease, cardiovascular disease, critical care, and
cardiovascular risk factors. Additionally, we discuss
reasons why these issues still occur, trends in health
care that may address these issues, and the need for
acknowledgement of the current system’s inequities
in order to provide unbiased care for women in the
future. Mt Sinai J Med 79:555–559, 2012. © 2012
Mount Sinai School of Medicine
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Women make up >50% of the US population.1

Previous misconceptions regarding the prevalence of
illness in women and the emphasis on reproductive
health are 2 reasons why women may have been
underrepresented in health care studies.2–4 In 1993,
the National Institutes of Health Revitalization Act
attempted to begin to close gaps in underrepresented
populations in medicine by requiring the inclusion of
women and minority groups in National Institutes of
Health–funded clinical research.2

Women would be excellent candidates for
preventive, interventional, and surgical treatments
because they utilize primary-care services more than
men. Many referrals for preventive-care screening
exams are done by primary-care physicians.5

Estimates from the National Health Interview Survey
of 2009 disclose a gender difference in the use of
primary care: 25% of men had no medical office visits
during the preceding 12 months, as compared with
12% of women.6 A recent study examining gender
difference in utilization of preventive-care services in
the United States demonstrated that women utilized
blood pressure and cholesterol screenings in greater
numbers than men (Figure 1).7

GENDER BIAS

Despite the fact that women are more proactive than
men in the use of preventive care, disparities between
men and women exist in the diagnoses and treatment
options that are recommended to them. Review of
the literature reveals that such gender-bias is present
in many aspects of health care despite advances that
have been made in identifying disparities. Women
are less frequently offered invasive procedures,
whether in cardiovascular disease (CVD),8–13 joint
replacement,14–19 or critical care.20,21 Similarly,
providers are less aggressive in optimizing risk factors
for CVD in women.22–26 In this article we will discuss
only a few topics that are associated with high
morbidity and mortality in women.
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Fig 1. Gender and national estimates of average rate of
adherence to preventive-care services. From Vaidya et al.7

Despite the fact that women are
more proactive than men in the
use of preventive care, disparities
between men and women exist in
the diagnoses and treatment
options that are recommended to
them. For example, women are
less frequently offered invasive
procedures, whether in
cardiovascular disease, joint
replacement, or critical care.

SURGERY

Osteoarthritis is the leading cause of long-term
disability, and joint arthroplasty is an efficacious
and cost-effective treatment for advanced arthritis
of the hip and knee.14 The prevalence of
osteoarthritis-related disability is greater among
women than men.14 Numerous studies indicate
significant improvement in patients’ quality of life
after total joint arthroplasty (TJA).15–17 Despite these
data, use of TJA remains lower in women than
men among appropriate and willing candidates. A
study conducted in the United Kingdom found low
utilization rates of TJA for both men and women, but
utilization among women was significantly lower.18

One hypothesis for this difference is that gender bias
may influence orthopedic surgeons’ clinical decision-
making. Similarly, a recent study showed that the
odds of an orthopedic surgeon recommending a total
knee replacement to a male patient were 22× higher
than to a female patient, despite similar symptoms at
presentation.19 These studies suggest that TJA may
be less frequently offered to women than men.

A recent study showed that the
odds of an orthopedic surgeon
recommending a total knee
replacement to a male patient
were 22× higher than to a female
patient, despite similar symptoms
at presentation.

PERIPHERAL ARTERY DISEASE

Historically, the prevalence of peripheral artery dis-
ease (PAD) in women has been underestimated.27

The 2010 US Census data demonstrated that there
were more women than men with PAD among
US adults age ≥40 years (Figure 2).27 Additionally,
as compared with men, women with PAD have
greater functional impairment and faster functional
decline.28 The American Heart Association recently
stated that despite the fact that women with PAD are
2×–3× more likely to have a stroke or myocardial
infarction (MI) compared with women without the
disease, it is often under-recognized and untreated.27

Although PAD is a major cause of cardiovascular

Fig 2. Estimated gender-specific burden of PAD by age
group. Abbreviations: PAD, peripheral artery disease.
From Hirsch et al.27
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morbidity and mortality in women, clinical research
to evaluate gender-based differences that may under-
lie the delayed postmenopausal presentation of PAD
in women has not been conducted.28

CARDIOVASCULAR

Coronary artery disease (CAD) is a leading cause of
death in women in the United States. In 2003, 53% of
the 900,000 CVD-attributable deaths were in women.8

In 2003, 53% of the 900,000
cardiovascular disease–
attributable deaths were in
women.

There are significant differences between men and
women in the presentation, diagnosis, and treatment
of CAD. Women are more likely to have atypical
or nonanginal pain than are men, and women are
more likely to present with neck, jaw, or back pain;
fatigue; and dyspnea.9,10 Biomarkers play a central
role in establishing or ruling out the correct diagnosis,
in assessing the risk, and in initiating the treatment
in patients with acute coronary syndrome. To date,
troponins are the most important of these markers.29

Typically, women are more likely to have lower
and less-frequent elevations of troponins than men.
Because of these differences, more research is needed
to evaluate biomarkers other than the traditional ones
in the setting of acute MI in women.29

Many studies have shown gender-based differ-
ences in the use of diagnostic procedures for the
evaluation of CAD. For example, women are less
likely to receive both invasive and noninvasive testing
following presentation to the emergency department
with chest pain.8 In one study where outpatients
were referred for stress testing, 62% of women with a
positive stress test had no further diagnostic testing,
compared with 38% of men.11 Among hospitalized
patients with a primary diagnosis of MI, angina, and
chest pain, women were less likely than men to
undergo coronary angiography and coronary revas-
cularization despite controlling for potential clinical
and demographic confounding variables.12

Women are less likely to receive
both invasive and noninvasive
testing following presentation to
the emergency department with
chest pain.

In terms of treatment for CAD, men with chest
pain are approached and treated more aggressively
than women with similar complaints. According to
a study by Lehmann et al, men were more likely
to have cardiac enzymes drawn, to receive an
emergency cardiology consultation, and to receive
nitroglycerin, aspirin, heparin, and thromobolytic
agents. Additionally, men were more likely to be
admitted to the intensive care unit (ICU). On the
other hand, women more often received controlled
substances and anxiolytics.13 In another study where
male and female patients presented with similar
complaints to the emergency department, men
were almost twice as likely to receive cardiac
catheterization, despite adjusting for age, cardiac risk
factors, Thrombolysis In Myocardial Infarction (TIMI)
risk scores, and initial electrocardiogram.8

CRITICAL CARE

Aside from studies gathered from cardiac patients,
little data exist regarding gender-related differences
in care provided in the ICU.21 A study of critical
care and gender found that among patients age
≥50 years, women appear less likely than men to
be admitted to an ICU, even though the mean
Charlson Comorbidity Index score was the same for
both genders (Figure 3).20 The same study also found
that women were less likely to receive selected life-
supporting treatments and more likely than men to
die after critical illnesses, despite similar severity of
illness at time of admission to the ICU.20 Similarly,

Fig 3. Age and sex distribution of 24,778 patients admitted
to ICUs at study hospitals in Ontario, Canada, between
January 1, 2000, and December 31, 2001. Figures were
adjusted for known sex-specific population differences
in the overall Ontario population and are expressed as
admission rates per 100,000 of the Ontario population, by
sex and age decade. Abbreviations: ICU, intensive care
unit. From Fowler et al.20
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a study done in Austrian ICUs found that despite
presenting with a lower severity of illness, male
patients were more likely than female patients to
receive a high level of care, as defined by the number
of invasive procedures.21 Interestingly, after adjusting
for severity of illness, outcomes between men and
women were not different despite the discrepancy in
care.21

Women were less likely to receive
selected life-supporting treatments
and more likely than men to die
after critical illnesses, despite
similar severity of illness at time of
admission to the intensive care
unit.

CARDIOVASCULAR RISK FACTORS
AND OPTIMIZATION OF
MEDICAL MANAGEMENT

Because a woman’s risk for CVD is often underesti-
mated or misunderstood, disparities between genders
in the treatment of major cardiovascular risk factors
still exist.22 For example, preventive therapies are
less often recommended to women.22–26 In addi-
tion, women are more likely to be diagnosed and
treated for hypertension but less likely to reach treat-
ment goals.22 According to a study reviewing the
risks of heart disease in diabetic men and women,
women are less-aggressively treated for many CVD
risk factors, including hypertension, goal low-density
lipoprotein (LDL), and glycated hemoglobin, whereas
men were more likely to receive aspirin, statins,
or antihypertensive drugs.23 In a study involving a
Southern European cohort of patients with type 2

According to a study reviewing the
risks of heart disease in diabetic
men and women, women are
less-aggressively treated for many
cardiovascular disease risk
factors, including hypertension,
goal low-density lipoprotein, and
glycated hemoglobin, whereas
men were more likely to receive
aspirin, statins, or
antihypertensive drugs.

diabetes and no previous CVD, women were
significantly less likely than men to achieve target
values for systolic blood pressure, LDL and high-
density lipoprotein cholesterol, fasting glucose, and
glycated hemoglobin.24

Across several studies, there was a large
difference in LDL control between women and men.
A study conducted in an ambulatory setting involving
patients in outpatient commercial managed-care
plans found that despite similar access to care, only
37.3% of women with diabetes achieved LDL control
of <100 mg/dL, as compared with 43.3% of men.
Among patients with CVD, 55% of men had adequate
LDL control versus 45.3% of women.25 Similar
results were obtained when examining veterans with
diabetes and hyperlipidemia. Female veterans were
found to have higher mean LDL levels but received
less-aggressive lipid-lowering therapy as compared
with their male counterparts.26

CONCLUSION

This article discusses only a small fraction of the
studies published that demonstrate gender bias in the
diagnosis and treatment of many disease states. What
appears to be lacking is an understanding of why
they continue to exist, and, more importantly, how
they can most effectively be reduced or eliminated.

We propose several reasons why these inequities
may persist in the modern era:

• Does the gender of the treating physician influence
recommendations? Traditionally, physicians have
been primarily male. Now that the number of
female physicians has increased, and as they rise
in levels of seniority within the medical community,
more attention may focus on gender disparities in
health care.

• Does the socioeconomic status of the patient
influence treatment recommendations? What about
race? Epidemiologic studies have shown that the
lowest rates of cardiovascular procedures are
among nonwhite women.30

• Is the typical female presentation the same as a
typical male presentation? Physicians need to be
cognizant of the different ways CVD manifests in
women and men.

• Will the recent recognition of hormonal influences
on disease states change the way women and
men are diagnosed and treated? This is particularly
relevant given the high morbidity and mortality
associated with diseases such as CVD and PAD.27

These are but a few of the many questions that
must be addressed by further study and research.
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Only by better understanding the causes of gender-
based disparities in health care outcomes can we
hope to fashion workable remedies.
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