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Abstract

Background: Hypertension (HTN) accounts for one in five deaths of American women. Major societies
worldwide aim to make evidence-based recommendations for HTN management. Sex- or gender-based dif-
ferences exist in epidemiology and management of HTN; in this study, we aimed to assess sex- and gender-
based language in major society guidelines.
Materials and Methods: We reviewed HTN guidelines from four societies: the American College of Cardi-
ology (ACC), the American College of Emergency Physicians (ACEP), the European Society of Cardiology
(ESC), and the Eighth Joint National Committee ( JNC8). We quantified the sex- and gender-based medicine
(SGBM) content by word count in each guideline as well as identified the gender of guideline authors.
Results: Two of the four HTN guidelines (ACC, ESC) included SGBM content. Of these two guidelines, there
were variations in the quantity and depth of content coverage. Pregnancy had the highest word count found in
both guidelines (422 words in ACC and 1,523 words in ESC), which represented 2.45% and 3.04% of the total
words in each guideline, respectively. There was minimal coverage, if any, of any other life periods. The
number of women authors did not impact the SGBM content within a given guideline.
Conclusions: Current HTN management guidelines do not provide optimal guidance on sex- and gender-based
differences. Inclusion of sex, gender identity, hormone therapy, pregnancy and lactation status, menopause, and
advanced age in future research will be critical to bridge the current evidence gap. Guideline writing com-
mittees should include diverse perspectives, including cisgender and transgender persons from diverse racial
and ethnic backgrounds.
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Introduction

It has been estimated that up to 26% of the world’s adult
population has hypertension (HTN),1 and sex- or gender-

based differences exist in the epidemiology and management

of HTN.2–4 For example, there is a significant difference in the
prevalence of HTN between men and women globally: 31% of
men versus 25.3% of women carry the diagnosis of HTN.5

HTN prevalence also varies by geographic distribution; in
2010, the highest HTN prevalence for men was in Europe and
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Central Asia, reaching 38.8%, whereas the highest HTN
prevalence for women was in sub-Saharan Africa, reaching
36.3%.5

This difference of incidence of HTN among men and wo-
men also varies by phase of life. The incidence of HTN is
higher among men in younger age groups5; however, the in-
cidence rate is higher among women after menopause.6,7 Es-
trogen has a protective effect on arterial stiffness; estrogen
induces vasodilatation, inhibits vascular remodeling processes,
and modulates specific pathways such as the renin–angiotensin
aldosterone system and the sympathetic system.2 Given de-
cline in estrogen levels in menopause, the higher incidence of
HTN among menopausal women is not surprising.

HTN is a leading cause of morbidity and mortality, ac-
counting for one in five deaths among American women,8,9

and HTN affects women in all phases of life. Certain sex-
specific conditions, such as menopause, the use of hormonal
contraception or hormone replacement therapy, and sex-
specific disorders such as preeclampsia, are associated with a
particular risk for HTN in women.10,11 In addition, there are
specific characteristics relating to risk factors and the primary
prevention of HTN in various populations of women: teenage
and young adult women, pregnant women, women who use
oral contraceptives, assisted reproductive technologies, or
hormone replacement therapy, lactating women, and meno-
pausal or older women.10–12 Specific modifiable risk factors
for a lower risk of incident HTN have been described in a
cohort of more than 83,000 women and include normal
weight, physical exercise, correct dietary approach, modest
alcohol intake, moderate use of analgesics, and intake of
supplemental folic acid.13

Management of some of these modifiable risk factors of
HTN has revealed sex- and/or gender-based differences. For
example, dietary differences and lifestyle modifications in
the treatment of HTN may have a different impact on men
compared with women.14 In a study among young adults,
alcohol consumption was identified as a risk factor for HTN
in women but not in men.14 And, while high-salt diet has been
associated with the risk of HTN in both men and women,
another study revealed that salt sensitivity was associated
with all-cause mortality in men but not in women.15 Fur-
thermore, some data suggest that emotional dietary support
from family members is associated with better adherence to
short-term sodium restriction for African American girls
compared with boys.16 Response to medications may also
differ between men and women. Although efficacy in the
prevention of cardiovascular outcomes does not seem to
differ between men and women in large trials, calcium
channel blockers appear to be particularly effective for blood
pressure control in women.17

Whether women in past studies were universally cisgender
(sex and gender concordance) is unknown due to lack of data
collection of sex assigned at birth and of gender identity in
most studies. While knowledge regarding risk of HTN for
transgender individuals is limited, some existing data point to
differences in the risk for cardiovascular outcomes in trans-
gender (sex and gender discordance) individuals, highlight-
ing the importance of better characterization of gender
identity in research. A large cohort study using Behavioral
Risk Factor Surveillance System data from 2014 to 2017
demonstrated that transgender men were twice as likely to
have a history of myocardial infarction compared with cis-

gender men and four times as likely compared with cisgender
women.18 Transgender women were twice as likely to have
myocardial infarction compared with cisgender women,
without an increased risk compared with cisgender men.

Reasons for this increased risk may be multifactorial. One
study showed that transgender men on gender-affirming
hormone therapy who reported greater stress had increased
high-sensitivity C-reactive protein levels and reduced noc-
turnal blood pressure reduction.18 A systematic review of the
effects of testosterone therapy on transgender men found an
increased risk for HTN in some studies and no effect in other
studies.19 Another observational study showed a protective
effect of progestin on transgender women.20 Overall, lack of
consistent data collection of gender identity and exogenous
hormone therapy in existing research limits generalizable
knowledge to inform cardiovascular care for transgender and
nonbinary individuals. For the remainder of the article, we
will only use the terms cisgender or transgender in describing
the existing literature when clearly reported.

Major societies worldwide aim to make evidence-based
recommendations on the management of HTN. The current
article examines existing HTN guidelines and quantifies sex-
and gender-specific language use and content in the preven-
tion, screening, and management of hypertensive disorders in
these guidelines. We hypothesized that use of the terms, sex
and/or gender, as well as related evidence would be minimal
despite the known sex and/or gender differences in the
prevalence of HTN, risk factors, and response to therapy.
Additionally, we sought to determine if presence or propor-
tion of female guideline authors influenced the presence of
sex- and/or gender-specific guidance.

Materials and Methods

Authors of this article are members of the Sex and Gender
Health Collaborative (SGHC) Scholarship Committee. The
SGHC exists within the American Medical Women’s Asso-
ciation (AMWA) and was created to foster a sex and gender
approach to education and clinical practice. The Scholarship
Committee is made up of 11 women health care providers
and/or researchers (8 physicians, 1 pharmacist, and 2 PhD
researcher) whose goal is to further scholarship in this area.

Before undertaking this review, the scholarship committee
met several times and outlined the process for review. Our
authors include physicians in the fields of emergency medi-
cine (T.E.M. and A.J.M.), family medicine and public health
(M.H.), internal medicine (M.R., I.T., and J.T.), pulmonary
medicine (G.B.), and nephrology (B.O.M.) and have exper-
tise in managing patients with cardiovascular disease. In
addition, all SGHC scholarship committee authors are na-
tional content experts in sex- and gender-based medicine and
have all participated actively in continuing medical education
on the importance of sex and gender content in medical ed-
ucation and clinical practice guidelines.

Following a focused review of the literature, study
authors came to an agreement on nine key topic
areas: prevention/screening, presentation/diagnosis, chronic
treatment/management, emergency/urgency treatment, out-
comes related to chronic HTN, outcomes related to emergency
HTN, pregnancy, lactation, and transgender care. We identified
whether sex- and gender-based medicine (SGBM) content
appeared in the most recently published HTN guidelines from
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four separate major specialty societies: the 2018 American
College of Cardiology (ACC),21 the 2013 American College of
Emergency Physicians (ACEP),22 the 2018 European Society
of Cardiology (ESC),23 and the 2014 Eighth Joint National
Committee ( JNC8).24

We described and quantified the SGBM content in each of
the four guidelines. First, each of the guidelines was reviewed
for exact matches of the nine content areas as well as any
content related to women, female gender, pregnant, or lac-
tating persons. For each of the nine SGBM topic areas, the
total number of words pertaining to that topic within each
guideline was calculated by two study authors per guideline
(ACC—G.B. and B.O.M.; ACEP—T.E.M. and A.J.M.;
JNC8—I.T. and J.T.; ESC—M.H. and M.R.). Each pair of
authors independently reviewed each guideline to minimize
any inaccuracies due to human error and to avoid potential
reviewer bias, although reviewer bias was not anticipated to
be an issue given the inherent objective nature of our review
criteria.

Before statistical analysis, the two reviewers assigned to a
given guideline discussed and addressed any discrepancies in
their data review. Then, for each of the four guidelines, de-
scriptive statistics (median values, ranges) were calculated
for SGBM word count across all nine topic areas. Median
values and ranges, rather than means, were used due to the
small number of word counts that were identified in the nine
areas. Then, for each of the nine topic areas, total word counts
were calculated for all four guidelines. The percentage of
total word count dedicated to the SGBM content for each
topic area was also calculated.

We also collected data on author gender. Each specialty
society lists the authors of its guidelines. We performed an
internet search on each author and categorized authors as
women or men from the use of pronouns in any publications
by and/or about a given author (he/his/his or she/her/hers),
LinkedIn Profiles where authors may have displayed stated
gender and or preferred pronouns, and gender expression
from profile photos. Consensus by this article’s authors was
utilized when gender was not clear from the above sources.
The percentage of women authors for each of the four
guidelines was calculated and reported.

All summary statistics and graphs were conducted in R
version 4.1.1.25 Comparisons in percentages of women au-
thors were conducted using comparisons of proportions test.

Results

Of the four guidelines we selected for inclusion in this
study, two guidelines did not mention sex or gender at all
(ACEP, JNC8). Of the two guidelines that included the
SGBM content (ACC, ESC), the word count for subtopic
areas ranged from 72 to 422 (median 147) for ACC and from
48 to 1,563 (median 60) for ESC (Table 1).

Of the two guidelines which included the SGBM content,
there were variations in the quantity and depth of content
coverage (Table 1). Pregnancy was the category with the
highest word count found in both the ACC (422) and ESC
guidelines (1,523), which represented 2.45% and 3.04% of
the total number of words in the ACC and ESC guidelines,
respectively. The next highest word count for the SGBM
content was in the category of chronic treatment and man-
agement of HTN (250 words in ACC, 60 words in ESC),

which represented 1.45% and 0.12% of the total words in the
ACC and ESC guidelines, respectively. A discussion of lac-
tation was only mentioned in one of the four guidelines (ESC)
and only included 45 words, despite potential nuances in
pharmacotherapy in lactating women. The remaining cate-
gories and total word counts are presented in Table 1, and the
percentages of word count for each category are presented in
Figure 1.

The percentage of women authors ranged from 0% (ACEP
writing group) to 33% (ACEP oversight committee)22

(Table 2). The two guidelines that did have the SGBM con-
tent (ACC and ESC) had 0% and 10.7% women authors,
respectively, whereas the two guidelines that did not have any
SGBM content ( JNC8 and ACEP) had 23.5% and 28.6%
women authors, respectively. There was no statistically sig-
nificant association between the percentage of women au-
thors and the presence of SGBM content. All pairwise
comparisons of the percentages of women authors between
guidelines were not statistically significant, with all p > 0.05
(data not shown).

Discussion

This study is the first to our knowledge to examine the
SGBM content in national and international guidelines on the
management of HTN in adults. It is noteworthy that only two
of the four guidelines (ACC, ACEP, JNC8, and ESC) re-
viewed included SGBM language pertaining to women and
HTN. In addition, in the two guidelines that did include
SGBM guidelines specific to women (ACC, ESC), the per-
centage of the SGBM content was quite small (£3%).

Not surprisingly, the content area with the highest per-
centage of content and greatest area of SGBM inclusion was
pregnancy. Hypertensive disorders of pregnancy are now a
recognized risk factor for long-term cardiovascular disease
and chronic HTN.26 Furthermore, the management of HTN in
pregnancy is unique in terms of choice of medications, target
blood pressure, the impact of delivery on management of

Table 1. Number of Words Related

to Sex- and Gender-Based Content

by Category and Guideline

ACC ACEP JNC8 ESC Total

Prevention/screening 72 0 0 50 122
Presentation/diagnosis 93 0 0 95 188
Chronic treatment/

management
250 0 0 60 310

Emergency/urgency
treatment/
management

0 0 0 0 0

Outcomes with
chronic HTN

147 0 0 0 0

Outcomes with
emergent/
urgent HTN

0 0 0 0 0

Pregnancy 422 0 0 1563 1985
Lactation 0 0 0 48 48
Trans health care 0 0 0 0 0

ACC, American College of Cardiology21; ACEP, American
College of Emergency Physicians22; ESC, European Society of
Cardiology23; JNC8, Eighth Joint National Committee24; HTN,
hypertension.
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HTN, and the potential impact of HTN and blood pressure
control on perinatal maternal and fetal/neonatal outcomes.

Despite potential nuances in pharmacotherapy in lactating
women, a discussion of lactation was only mentioned in one
of the four guidelines (ESC) and only included 45 words.
There was no mention of SGBM as it pertains to the care of
transgender persons on hormonal therapy in any of the
guidelines.

There are implications of the lack of SGBM content be-
yond the fact that there are no/limited guidelines that are
specific for cisgender women or transgender persons.
Guidelines are often used by insurance organizations and
companies to dictate what is considered appropriate care and
coverage for health services. Guidelines are also typically
used to develop ‘‘standard of care’’ protocols in medical
centers and other professional organizations and therefore are
often followed very closely by practicing health care work-
ers.27 Guidelines and professional organization recommen-
dations are also often used to identify knowledge gaps and
drive research and further studies.

The lack of more specific SGBM guidelines by these re-
spected and widely followed medical organizations creates
challenges for health care providers and researchers at all
levels.28 The United States Preventive Services Task Force
(USPSTF) recently published a recommended approach to

addressing sex and gender when making recommendations
for clinical preventive services28; we suggest applying a
similar approach to clinical management guidelines.

Many knowledge gaps persist, including the contribution
of hypertensive disorders in pregnancy to cardiovascular
disease risk, the contribution of hormone replacement to
blood pressure, and blood pressure targets for older women. It
would be appropriate to have the SGBM content that is not
only gender-specific but also age-specific in cisgender
women/those assigned female at birth given that the preva-
lence of HTN is higher in perimenopausal and menopausal
women. Future research should include diverse populations
and standard collection of data including sex assigned at
birth, gender identity, exogenous hormone use, current
pregnancy and gestational timing, and lactation status to
address gaps in the current evidence base. Future research
should also report on heterogeneity of prevalence, risk re-
duction strategies (i.e., lifestyle, pharmacotherapeutic),
screening (i.e., ideal age), diagnosis, treatment (i.e., phar-
macotherapeutic and pharmacodynamic differences in med-
ication use, adherence), treatment effects, and patient
outcomes stratified by sex and gender.

The proportion of women authors of a given guideline
was not associated with the presence of sex- and gender-
specific content, which is similar to findings previously
published by Tong et al.29 Sardar et al. reviewed the rep-
resentation of women in the ACC/American Heart Asso-
ciation Guideline Writing Committees and highlighted the
importance of including women authors in cardiology
guidelines.30 Specifically, authors emphasized that includ-
ing more women authors has the potential to help identify
knowledge gaps pertaining to sex- or gender-specific data,
diversify the perspective of the writing group, and increase
attention to the need for recommendations specific to wo-
men. We propose including a specific section on sex- and
gender-related content in every clinical practice guideline,
so that readers are aware that sex- and gender-related issues
were considered.

FIG. 1. Percentage of word
count of the SGBM content
for ACC21 and ESC guide-
lines.23 ACC, American
College of Cardiology; ESC,
European Society of Cardi-
ology; SGBM, sex- and
gender-based medicine.

Table 2. Number of Total and Female

Authors per Guideline

Guideline

Total
no. of

authors

No. of
female
authors

Percentage
of female
authors

ESC 28 3 10.7
ACC 21 6 28.6
JNC8 17 4 23.5
ACEP writing committee 5 0 0
ACEP oversight committee 21 7 33.3
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A strength of this study is the multidisciplinary per-
spectives of the study team and their expertise in sex and
gender medicine. The study is descriptive in nature and is
focused on the presence or absence of sex- and/or gender-
specific information; thus, no statistical associations can be
extrapolated.

Conclusions

Overall, our study found a considerable lack of sex- and
gender-based content in HTN management guidelines.
Clinical guidelines currently do not provide optimal guidance
for cisgender women or transgender persons. Insurance plans
are unlikely to cover services that are not included in
guidelines, and clinicians cannot provide appropriate care
management without evidence-based guidance. Thus, inclu-
sion of sex, gender identity, hormone therapy, pregnancy, and
lactation status in future research will be critical to bridge the
current evidence gap. Finally, representation matters; our
findings point to continued gender disparities in authorship
and suggest that changes need to be made with regard to the
inclusion of diverse authors in clinical practice guideline
writing committees. It is critical that guideline committees
include diverse perspectives, including those of cisgender
and transgender women and men from diverse racial and
ethnic backgrounds.
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