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ypical presentations in medi-
| cine are defined in ways that
health care professionals can
draw on past experiences and educa-
tion to adequately diagnose, treat, and
heal. Yet, when it comes to cardiovas-
cular disease (CVD), a “typical presenta-
tion” may not be accurate for half of the
population. CVD is the leading cause of
death in the United States of both men
and women according to the Center
for Disease Control (CDC), yet the typi-
cal risks factors and presentation for
the disease differ in clinically important
ways. The impact of sex and gender in
health and disease is especially illus-
trated with CVD as the “typical” criteria
for presentation chest pain, diaphoresis,
nausea, radiating pain to the left shoul-
der and jaw, were developed from re-
search on men.

Sex and Gender Impacts on
Quality of Care

Sex differences between men and
women begin at the cellular level, af-
fecting cellular gene expression and
function that is unique to the chro-
mosomes present in the cell (Garcia
et al. 2016). Gender is a person’s so-
cialisation that may extend beyond the
binary to a larger range of association,
expression, and identification. In CVD,
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Sex and Gender Impacts
iNn Cardiovascular Disease:
A “Typical” Presentation
of Cardiovascular

Disease?

sex and gender differences contribute
to a lower perceived risk of morbidity
in women than in men. When women,
their physicians or other non-physician
providers, are less aware and less
proficient in identifying CVD because
the “typical” presentation does not
match their male counterparts (Saeed
et al. 2017), mortality increases. In the
United States, one out of five deaths in
women is due to CVD.

€€ rHysicaN
GENDER BIAS
IN PREVENTION
AND TREATMENT
STRATEGIES CAN
LEAD TO SERIOUS
CONSEQUENCES 99

When CVD risks are not recognised,
women are also less likely to be given
aggressive treatment for the preven-
tion of CVD such as lipid-lowering
therapy, aspirin, and therapeutic life-
style changes even when they present
with the same risk for atherosclerotic
CVD (Abuful et al. 2005). Abuful also
noted that physicians suspected chest
pain as having an actual cardiac origin
more often in men than in women.

Physician gender bias in prevention
and treatment strategies can lead to
serious consequences. While differ-
ences in sex and gender may account
for gaps in treatment and prevention of
cardiovascular disease, it also gives the
opportunity for personalised sex and
gender-specific medicine.

Risk Factors for Cardiovas-
cular Disease: Traditional and
Non-Traditional

Traditional risk factors for CVD impact
both men and women and include age,
smoking habits, obesity, high blood
pressure, elevated cholesterol levels,
and diabetes (Saeed et al. 2017). In a
2017 review by Saeed, these indica-
tions themselves present differences
in the risk associated with their con-
tribution to the development of CVD
in men and women. In a meta-analysis
of 75 cohort studies, women smokers
showed a 25% greater risk of coronary
artery disease than male smokers.
Women with type 1 diabetes mellitus
had a 37% increased risk of all mor-
tality, and twice the risk of fatal and
non-fatal vascular events compared
to male counterparts, also with type
1 diabetes. The typical presentation of
CVD falls short here, as the calculated
risks associated with traditional factors
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Figure 1. Cardiovascular disease mortality trends for males and females (United States: 1979-2016) Circulation. 2019;139:e56—
e528. ©2019 American Heart Association, Inc. Available at ahajournals.org/doi/10.1161/CIR.0000000000000659.

do not treat men and women equally.

Non-traditional risk factors for
CVD are associated with the ability
of women to bear children, associ-
ated with higher oestrogen levels in
women, and associated with social
and economic stressors. These include
gestational hypertensive disorders,
preeclampsia, gestational diabetes,
autoimmune disorders, depression, and
declining oestrogen levels (Saeed et al.
2017). Having increased blood pres-
sure in pregnancy not only contributes
to a greater risk for mortality in both
the mother and baby, but also puts the
mother at risk later on in life for devel-
oping high blood pressure and cardio-
vascular related disease (Ferranti et al.
2016). As women reach menopause,
their oestrogen levels decline. Oes-
trogen protects and enhances the sur-
vival of cardiomyocytes within a wom-
an’s heart when placed under stress
(Kim et al. 2006). These risks support
the notion that a typical presentation
of CVD must be further defined to in-
clude the sex that it describes.

Risk for heart disease for both men
and women:

« Smoking

» Diabetes

« High Cholesterol (high HD and/or

low HDL
« High Blood Pressure

« Obesity
« Sedentary Lifestyle

For women only

« Menopause

« Birth Control Pills in conjunction
with smoking

Ischaemia in the setting of no
obstructive coronary artery disease
(INOCA) is associated with coronary
microvascular dysfunction and adverse
cardiac outcomes. More common in
women, INOCA may explain the differ-
ence in heart attack symptoms and
complicates the diagnosis and treat-
ment of CVD. For example, if a cardiac
catheterisation is the gold standard
for diagnosis of CVD, but women have
INOCA then some may be wrongly
categorised as having no significant
disease. Without using criteria that
accounts for the impact of sex and
gender, blood tests such as troponin
may lead to patients wrongly “ruled
out” from having CVD.

While both men and women may
have chest pain when having a myocar-
dial infarction, women are more likely to
have ischaemia without “typical” chest
pain symptoms and are more likely to
face mortality without this traditional
presentation (Canto et al. 2012). We
need to reclassify “typical and atypical”
presentations of CVD as this termi-

nology contributes to bias that may
lead to incorrect diagnoses. Instead,
the development of guidelines and cri-
teria that are sex and gender-specific
will improve diagnosis and treatment
options, and with increased recogni-
tion, we can decrease the mortality
from CVD in women.

Stress and CVD Risk

Mental and physical stress, whether
experienced early or later in life, is in-
creasingly recognised as significantly
influencing the development of chronic
diseases. Studies available show that
the correlation between stress and CVD
risk do not treat the sexes equally. In-
vestigating the effect of socioeconomic
status in puberty, a sub-study of the
Ovarian Aging Study found that lower
socioeconomic status for women in
puberty correlated with lower levels of
sex hormone-binding globulin (SHBG).
SHBG is derived from an index of bio-
available testosterone, and is related to
CVD associated hormone profiles (Bleil
et al. 2015). Therefore, women that ex-
perienced lower socioeconomic status
(SES), and the stressors that come with
it, have a greater risk for CVD as they
age from pubescence into adulthood.
In a model by Miller, stress associated
with lower SES early on in life heightens
the response of macrophages and
monocytes, creating a state of chronic
inflammation. This inflammation, along
with genetic susceptibility, can lead to
chronic diseases such as chronic heart
disease (Miller et al. 2011). In a study
of the prevalence of Adverse Child-
hood Events (ACEs) over 23 states
between 2011-2014, the mean score
of ACEs was higher for women than
in men, and was higher for multiracial
communities than other races (Mer-
rick et al. 2018). Women report expe-
riencing adverse events in childhood
more than men and these adverse
events and stressors can lead to higher
risks for CVD as they reach adult-
hood. These additional risk factors for
women should heighten our aware-
ness of the potential for CVD. Limited
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Figure 2. Origins of greater metabolic and cardiovascular diseases through the lifespan in women. BMI, body mass index;
CRP, C reactive protein; SBP, systolic blood pressure; IR, insulin resistance; CAD, coronary artery disease; AMI, acute myocardial

ischaemic disease.
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studies have purposefully looked into
sex-related correlations on stress and
cardiovascular risk, further qualifying
the need for such research (Murphy &
Loria 2017).

In a perspective from Murphy, there
is substantial evidence pointing to
several psychosocial disadvantages
impacting young women, and this con-
dition will most likely affect the meta-
bolic and CVD risk in the next genera-
tion (Murphy & Loria 2017).

Conclusion

The overall decline in death from CVD
between 1979 and 2010 can be cor-
related to the use of evidence-based
strategies and implementation of
guidelines that decrease risk fac-
tors. With increasing rates of death
from CVD since 2010, where are the
evidenced-based guidelines that take
sex and gender into consideration?
Including the impact of sex and gender
in the development of diagnostic al-

gorithms and treatment options could
change the upward trend of mortality
in CVD. We must have research that
includes the differences in presenta-
tions and risk factors for both men and
women. In 2014, the NIH released a
policy requiring all preclinical research
to include sex as a biological variable,
and to require adequate justification
to only study one sex. Policy is helpful;
however, we must have implementa-
tion in research and medical school
curricula to ensure that the future
generation of women is included in our
definition of CVD. As we understand
CVD differences due to sex and gender,
we can tailor therapy, management,
and preventive care to gain maximum
use of medical care dollars and im-
prove morbidity and mortality overall. B

KEY POINTS

O When it comes to CVD, a
typical presentation may not
be accurate for half of the
population

O InCVD, sex and gender differ-
ences contribute to a lower
perceived risk of morbidity in
women than in men

O A typical presentation of CVD
must be further defined to
include the sex that it describes

O We need to reclassify typical and
atypical presentations of CVD as
this terminology contributes to
bias that may lead to incorrect
diagnoses
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