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Peripheral artery disease (PAD) has a huge social and economic burden and is an important contributor to the global
health burden. Sex differences in PAD are apparent, with recent data suggesting equal if not greater prevalence in women,
and women having worse clinical outcomes. Why this occurs is not clear. To identify underlying reasons for gender
inequalities in PAD, we executed a deeper exploration through a social constructive perspective. A scoping review
was conducted using the World Health Organization model for analysis of gender-related needs in healthcare. Complex
interacting factors, including biological, clinical, and societal variables, were reviewed to highlight gender-related inequities
in the diagnosis, treatment, and management of PAD. Current gaps in knowledge were identified and insights into future
directions aimed at improving these inequalities were discussed. Our findings highlight the multi-level complexities that
need to be considered for strategies to improve gender-related needs in PAD healthcare.

Graphical Biological, clinical and societal interactions that impact health-related inequalities in women with peripheral artery disease
Abstract (PAD).
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Figure | Gender discrepancies in peripheral artery disease (PAD).

in PAD. In 2012, the American Heart Association (AHA) made a
call-to-action to address gender-related disparities in PAD, noting the
need to raise clinical awareness, focused treatment plans and expand
research efforts.2 More than 10 years later, PAD is still underdiagnosed
and understudied in women despite recent findings suggesting an
increased prevalence in women.23

To understand gender-related health inequalities, it is important
to reach beyond traditional biological drivers of sex differences and
consider socially constructed gender roles and relationships, inclusive
of gender diverse people.* Sex and gender interact in complex and
multifaceted ways to influence health outcomes. Biological differences
between men and women are also influenced by the gendered struc-
tures of health systems (access to and control of resources, aptitudes,
and skills) and socioeconomic structures (gender roles and values
in society). Research into intersectionality demonstrates how differ-
ences in age, culture, race, sexuality, and class mediate the influence
of these factors. The World Health Organization (WHO) proposes
a model for analysis of gender-related needs in healthcare (Figure 1).°
The WHO framework requires researchers evaluating gender inequal-
ities to consider potential biological, clinical, and social mechanisms
arising at different levels, from the microlevel variables (such as biol-
ogy, individual behaviours, and risk factors), the mesolevel variables
(including education, family, and employment), and macrolevel vari-
ables (such as the role of women in society, and healthcare systems).
This approach also requires researchers to consider the intersection
between the problem and systems both locally and globally.® To
meaningfully address gender inequalities in PAD, complex multilevel
strategies are needed across all three contextual levels.

This review evaluates what is currently known about men and
women with lower extremity PAD through a social constructivist per-
spective, to identify known contributors to gender-related inequalities
in the diagnosis, treatment, and management of PAD. This method-
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ological approach is unique in PAD research, as it places a stronger
emphasis on the social determinants of health and PAD, considering
the role of women in society, and provides a useful framework for
understanding the influence of sex and gender on healthcare needs.

Methodology

We conducted a comprehensive scoping review using MEDLINE,
EMBASE, and SCOPUS, starting with key words: ‘peripheral artery
disease’, ‘gender’, ‘sex’, ‘peripheral vascular intervention’. Consistent
with the broad research questions in scoping reviews, the search was
iterative, identifying new search terms with subsequent search rounds
to reveal the depth and breadth of research on gender inequalities
in PAD. We engaged in snowball searching using reference reviews
to identify additional publications from selected studies. Data were
analysed to describe themes related to gender inequalities, grouping
results into relevant topic areas as determined by the WHO frame-
work, supported by key references.

The authorship team collaboratively developed the study plan,
drawing on our interdisciplinary expertise as scientists and clini-
cians (biomedical science, vascular surgery, and cardiology), which
prompted critical reflection and diversity in analysis and interpre-
tation, and supported the rigour of the review methodology. The
primary review team engaged in reflexive discussion about how
their intersectional identities (including gender, various culturally and
linguistically diverse backgrounds, and professional backgrounds) in-
fluenced the research process at each stage. The social constructivist
WHO framework used throughout this review helps synthesize the
current evidence on gender disparities in PAD and substantially ex-
pands on previous review articles’™ to address deeper complexities
contributing to inequality, including the social determinates of disease.
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Table |

Diagnostic and treatment inequalities in women with peripheral artery disease (PAD)

Prevalence
Clinical presentation and symptoms

Multilevel disease.

Diagnosis

asymptomatic disease.

Initiating therapy

Responses to therapy ® Reduced or no improvement with supervised exercise therapy.
® Higher mortality following amputation or open surgery.

® Generally higher prevalence equalizing after menopause.

® Atypical or absent symptoms.
® | ower rates of intermittent claudication.

® Greater chronic limb-threatening ischemia as first manifestation of PAD.'*1>
.

°

°

2,3
14
14,15,99

16,35

Ankle-brachial index measurements, but these are less sensitive with

14,20

Lower rates of guideline-directed medical therapy adherence for PAD.?!
Less likely to receive guideline-directed therapy.
Lower rates of surgical intervention.
Higher rates of endovascular treatment vs. amputation or open surgery32; more
complications.

22,23
30,31

35-37
26-29
35,37

Gender inequalities in current
PAD diagnostic and treatment
paradigms

Prevalence of PAD

Historical studies reporting at the incidence of intermittent claudi-
cation (IC) contributed to the idea that PAD is predominantly a
disease affecting men.'® More recent epidemiological studies report
women to have at least a similar, if not higher, prevalence of PAD to
men, including women from low and middle-income countries (LMIC)
and in socioeconomically disadvantaged groups.>3 In 2019, Song
and colleagues reported a higher prevalence for PAD from women
>25 years of age in high-income countries with the prevalence
equalizing by 65 years of age.®> These figures may in fact be an un-

derestimate, since women are often asymptomatic or have atypical
symptoms compared with men, making diagnosis difficult.”

Clinical presentation and symptoms

Table 1 summarizes diagnostic and treatment inequalities in women
with PAD. PAD is traditionally classified into three clinical phases:
asymptomatic, IC, and critical limb ischaemia—using systems such as
the Fontaine!" or Rutherford'? scores; noting that the term critical
limb ischaemia (referring to patients with rest pain, ulceration, or
necrosis) was recently replaced by chronic limb-threatening ischaemia
(CLTI)."* PAD does not always progress through all clinical stages, and
these scoring systems are increasingly recognized as poorly represen-
tative of many patients’ symptoms of PAD,'® especially in women.™
Women have a lower prevalence of IC when compared with men,'
they also have ~2-fold prevalence of CLTI,"> and more multi-level
arterial occlusive disease.'® Furthermore, the typical presentation (IC)
in women generally occurs much later in age than men, ~10-20 years
later, and post-menopause.’

Diagnosis of PAD

Most population-based screening studies for PAD use a reduced
ankle-brachial index (ABI) of 0.9 to identify PAD. In women with
reduced ABI, the prevalence of typical symptoms is less than that seen
in men, with women more likely to be asymptomatic.'* These findings
may represent differences in PAD symptom manifestation, or that the
exertional leg pain in women may be attributed to other conditions."”

Treatment

The major goal in the treatment of PAD is to manage symptoms to
maintain quality of life, decrease major adverse limb events (ulceration
and amputation), and minimize the risk of myocardial infarction (M)
and stroke. Clinical guidelines recommend lifestyle, pharmacological,
exercise, and surgical treatments. Considerable inequalities in treat-
ment exist between sexes.

Pharmacotherapy

Medical therapy and secondary risk prevention for PAD include
statins, antiplatelets, antihypertensives, control of diabetes, and cessa-
tion of smoking.'®1820 Criqui and colleagues recently reported a lack
of guideline adherence, with only ~11-67% adherence observed for
the use of evidence-based preventative therapies in PAD.2" Women
and older individuals have even lower rates of guideline-directed ther-
apy,?22 and when given, the impact of therapies may be different with
the sexes, e.g. antithrombotic therapies,?*?° as described later.

Exercise

Supervised exercise training improves walking distance, reduces leg
pain, and improves quality of life and is therefore recommended as
first-line therapy for PAD. Women appear to have less improvement
in walking distance after exercise programmes than men,2¢2% while
other reports show no sex-dependent associations after exercise.?’

Surgical intervention

Open or endovascular techniques are recommended for patients with
lifestyle-limiting symptoms unresponsive to exercise therapy or with
CLTI1.2% Less women proceed to surgical intervention for PAD,3%3!
and when admitted to hospital for acute management, women often
have an endovascular procedure rather than an amputation or bypass
surgery compared with men.32 This may reflect a selection bias since
females have higher mortality rates following amputation or open
surgery.333* Women also have a greater in-hospital complications
after endovascular surgery, including higher rates of bleeding, ves-
sel access site complications, haematoma, or pseudoaneurysm.3>-7
Following endovascular intervention, women also have a higher risk
of dissection, amputation, MI, and death.>>37 Intersecting multimor-
bidity, particularly frailty, disproportionally affects women more than
men, and leads to increased complications after endovascular and
open surgery.®33% This may, in part, be related to the smaller vessel
size in females.** Women also present with more complex lesions
and comorbidities than men, as well as greater pain intensity in daily
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Table 2 Key biological variables that contribute to gender inequality in women with peripheral artery disease

(PAD)

Biological

Female vs. male biology

Hormones

Higher risk of thrombosis.*®
Smaller vessel size.
Unclear impact of antithrombotic therapy and bleeding events.

35
24,25

Pregnancy and pre-eclampsia independently predict acute peripheral arterial
events.
® Higher rates associated with maternal placental syndrome.

57
55

® |ncreased cardiovascular mortality and hospitalization for PAD associated

with maternal/foetal complications.

56

® Higher rates associated with use of oral contraceptives.®'

® Conflicting impact on PAD risk from hormone replacement therapy.

52-54

Comorbid illness and cardiovascular risk ® Higher PAD risk with comorbidities, e.g. hypertension, diabetes mellitus and

chronic kidney disease.
® Associated with depression cluster and higher rates of amputation.

9
62,63

activities following limb loss.*! Conversely, the EUCLID trial reported
women with symptomatic PAD (ABI < 0.8) to be protected from
major adverse cardiovascular events and all-cause mortality when
compared with men, even though the risk of major adverse limb
events was the same between sexes over a 30-month follow-up
period.*> Other cohort studies report lower rates of PAD diagnosis,
complications, and intervention in women.** Understanding the cause
of these disparities is critical in surgical decision-making and treatment
outcomes.

Factors contributing to gender
inequalities in PAD

Applying the WHO framework for gender evaluation of healthcare
equity, we evaluated potential contributing factors for gendered differ-
ences in PAD. By using this social constructivist approach, we sought
to explain the key underlying biological, clinical, and societal contrib-
utory mechanisms for the PAD-related gender inequalities reported
above.

Biological factors

Sex-related changes in disease biology and pathophysiology at a
cellular, hormonal, and physiological level result in differences of dis-
ease presentation, progression, and responses to treatment. Table 2
summarizes the key biological variables that contribute to gender
inequality in women.

Differences between female and male biology

PAD is caused primarily by atherosclerosis and thrombosis. How sex
impacts PAD pathogenesis is unclear; however, genetic and epigenetic
factors,** arterial structure, function, and health,* and differences
in response to environmental, physical and/or humoral stresses, and
ageing® can impact atherosclerosis progression and pathobiology.
Interestingly, a recent study reported that 66% of large peripheral
arteries examined in patients with CLT| were blocked by thrombus,
in the absence of significant atherosclerosis.”” Women have a higher
platelet count, and platelets from females have a higher reactivity
when compared with men.*® It is tantalizing to speculate that sex
differences play a role in the risk of thrombosis in PAD; however, fur-
ther evidence is needed to confirm this. Interestingly, antithrombotic
therapy for PAD was associated with higher bleeding complications

in women, which may influence prescribing practices,”* but the re-
cent COMPASS trial showed comparable bleeding rates between
sexes in PAD?*, highlighting the need to understand sex-dependent
pharmacokinetics. Women also have more target lesions in smaller
vessels with greater diameter stenosis, length, and multilevel disease.>
It is also important not to discount microvascular dysfunction as a
mechanism for sex-dependent differences.® Because the majority
of pre-clinical studies examining PAD use male animals,*’ further
research efforts using pre-clinical and patient studies in both sexes are
essential to increase our understanding of sex-dependent pathophys-
iology impacting prevalence, clinical manifestations, and outcomes to
treatment.

Influence of hormones and pregnancy

Reproductive and hormonal factors can influence cardiovascular dis-
ease later in life.>" In some observational studies, women taking oral
contraceptives had higher rates of PAD,>! and hormone replacement
therapy (HRT) showed conflicting effects.”>>* A 3.8-fold increase in
PAD risk was associated with maternal placental syndrome.> In a
large cohort study, maternal and foetal complications were associated
with increased cardiovascular mortality and increased hospitaliza-
tion for PAD.>® Pregnancy and pre-eclampsia were also independent
predictors of acute peripheral arterial events,”” highlighting the im-
portance of pregnancy and foetal complications as a risk factor for
PAD.

Differing comorbid illness and risk factors

Major risk factors for PAD include hypertension, raised serum choles-
terol, diabetes mellitus, chronic kidney disease, and cigarette smoking.
Women with PAD have a greater association with these comorbidities
than women without PAD.” It is generally more common for men
with IC to smoke;®® however, women who smoke have an equal
or greater PAD risk, including from second-hand smoke.>® Worse
outcomes may also stem from different perceptions of limb loss. For
example, amputation can affect body image,®® cognitive function,®’
and psychosocial adjustment,®® and depression is more prevalent in
women than men with PAD, associating with worse health status.6%¢3

Clinical factors

How individuals engage with healthcare services, their relationships
with treating clinicians and how our health systems research, diagnose,
and treat PAD are important clinical factors influencing gendered
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Table 3 Key clinical and health system variables that contribute to gender inequality in women with peripheral

artery disease (PAD)

Clinical

Healthcare provider awareness

Low health literacy and PAD awareness

Poor awareness of PAD risk and preventative strategies

Bias of male predominance in PAD.'
Low awareness of female PAD.%*
Misdiagnoses.

14

64,65 amplified by

intersectionality.®”

Inadequate diagnostic criteria

Evidence paucity

Minimize symptoms; less likely to discuss with practioners.
Lower ankle-brachial index (ABI) ratios than men.
ABI ratio as a measure of functional impairment inconsistent between sexes.
Discrepancy in self-screening questionnaires.

66,68

70

71
72

Underrepresentation in clinical trials (Figure 2).
Lack of standardization in gender-related differences reported in clinical
researc

h.73

differences. These social constructs can enhance or detract from PAD
awareness, equitable management, and the quality of evidence that
the treatment of PAD is based on women. Table 3 describes the
health system factors contributing to gendered differences in PAD
treatment.

Healthcare provider awareness

Disease literacy and awareness of PAD risks are poor amongst
women and healthcare providers, and healthcare providers are less
likely to recognize PAD in women compared with men.¢* Although
women consult general practitioners at similar rates to men prior
to their diagnosis with PAD, they are more likely to be misdiagnosed
with other conditions, including musculoskeletal disorders."™ Unfamil-
iarity and a lack of knowledge could contribute to under-recognized
symptoms and mismanagement of disease.

In a cross-sectional, population-based telephone survey, knowledge
gaps of PAD were most evident in those at highest risk. WWomen had
a greater knowledge base than men, but only 14% of women were
aware that PAD increased the risk of Ml or death.®® Furthermore,
women were less likely to discuss PAD with their treating clinicians.®®
This is not surprising since a bias towards an underestimation of pain
in women exists®’ and women may minimize their symptoms and
underestimate risks.®® Intersectionality contributes to this further; US
Hispanic and non-Hispanic black women were less aware of PAD than
white women.®’

Diagnostic criteria

Although there are reports that healthy women have a lower ABI
than men,’® the association of lower ABIs with functional impair-
ment in PAD is inconsistent between the sexes.”! This may be due
to multiple factors, including calf-muscle size, which could influence
occlusion pressures or that women present with atypical disease and
are less likely to align with clinical staging criteria.’® There is also a
significant discrepancy between the PAD symptoms women report
on self-screening questionnaires and the symptoms scored by treating
doctors, but less so for men,”? highlighting differences in perception
between the sexes.

Evidence paucity

Publication of data that lacks gender, racial, and ethnic diversity can
result in clinical care that is not applicable and may be less effective
or even harmful to identified groups of the population. VWWomen rep-
resent only ~33% of study participants in trials of intervention for

PAD in the last 10 years (Figure 2). Poor representation of women in
clinical trials is multifactorial and complex to address. For PAD clinical
trials, poor enrolment of women may be exacerbated by inclusion
criteria, but also by social and clinical factors elaborated on in this
review. To improve gender diversity in clinical research, Steinberg et al.
propose a standardized system of reporting sex-dependent changes
in pathogenesis, prognosis, or treatment outcome, including those
individuals who are transgender or non-binary.”?

Societal factors

The social structures that women live, work, and relate to are im-
portant system factors that contribute to overall gender inequality
but can also impact gendered differences in PAD. These include
the socioeconomic determinants of disease, the value and role of
women in society, and geographical patterns associated with disease
(Table 4). Direct causal evidence for social drivers of inequality is
limited. In this section, we present associations with social factors
that drive inequality in health in general, applying it to what is known
about PAD.

Socioeconomic status

Women have a lower socioeconomic standing than men in most
nations, attributed to income inequalities, levels of education, value
of women, carer responsibilities, and quality of life.”* The incidence of
PAD is greater in LMIC, rising most rapidly in women. Since lower
socioeconomic status is associated with increased PAD prevalence
and PAD-associated hospitalization risk,”>7¢ the higher poverty and
socioeconomic disparities experienced by women globally may con-
tribute to increased rates of PAD in women.

Geographical factors

Women in LMIC are impacted by access and environmental is-
sues, which impact their PAD risk and outcomes. Air pollution is
a significant environmental risk factor for PAD.”” Women, who are
disproportionately affected by indoor pollution, passive smoke, and
poor sanitation, may have a higher overall cardiovascular mortality
as a result,’® although the impact on PAD is unclear. Physical access
to healthcare providers in LMIC presents additional challenges for
women, where care may be delayed if the patient is unaccompanied
by a male or where they may be refused access to public transport
because of their sex.”’ These barriers are amplified when intersecting
with other sociocultural factors, including reduced financial resources
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Table 4 Key societal variables that may contribute to gender inequality in women with peripheral artery disease

(PAD)
Societal
Socioeconomic status ® | ower socioeconomic status than men globally.”*
® Higher prevalence from low and middle-income countries.?
Geographical factors ® |mpact of climate/environment.””:’®
® Physical and cultural barriers reducing access to care.”?
Gendered roles ® Greater domestic demands result in less engagement with doctors for

preventative care.

80

® More accepting of reduced exercise tolerance, pain, and functional

Access to resources

restrictions.
® Diagnosis restricts lifestyle and quality of life.
® | ess likely to receive treatmen

84,85
85-87
t.85$7

® Reduced health insurance, hospital care and physician visits®'; patients without
health insurance more likely to receive amputation than revascularization.

83

® |ower education attainment contributes to increased PAD prevalence’”® and a

2-fold increase in PAD-associated hospitalization ris

Clinician diversity ® |mproved patient outcomes with gender concordance.
® |mproved patient outcomes when treated by female clinicians.

k. 76
88-90
89,92,93

® \Women underrepresented in leadership roles.”®

® Women underrepresented in PAD guidelines.

13,1820

and access to education. Collectively, these may contribute to gender
disparities observed in PAD outcomes.

Gender roles within society and access to healthcare
Greater domestic demands contribute to women having less engage-
ment with preventative care for cardiovascular diseases.®® Despite
higher health needs, women have less hospital care, reduced clinician
visits, and lower levels of health insurance and economic resources
than men in general.®! In LMIC, these healthcare access barriers are
amplified.82 Thus, economic factors may significantly influence how
effectively women with PAD can access care. For example, health
insurance increases the likelihood of receiving limb-saving revascular-
ization vs. amputation.®3

Compared with men with similar PAD disease stages, women
report significantly more functional limitations, pain, and mood dis-
turbances than men.®* Qualitative studies show that women with

PAD are more accepting of reductions in exercise tolerance and pain,
and experience considerable functional restrictions compared with
women without PAD, even with very mild disease.®> In women <50
years old, IC significantly impacted health-related quality of life with
severe limitations on the physical requirements of daily living and
employment.8¢ Older women, even with mild PAD, are more isolated
and less likely to leave their immediate neighbourhood compared with
other ambulatory women in the community.?> In qualitative studies,
women tend to describe PAD symptoms more in terms of functional
limitations and disability than men.®’

Lack of diversity in treating clinicians

Gender and ethnic diversity in clinical teams improves performance,
resulting in superior patient outcomes.® Clinician diversity improves
clinical care by enhancing patient satisfaction and trust in patient-
clinician relationships, and through improving access and utilization of
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healthcare services, and reducing post-operative deaths, readmissions,
or major complications.®* A total of 14% of vascular surgeons
and trainees in the United Kingdom are women.”" A lack of female
physicians may contribute to the higher adverse outcomes seen in
women with cardiovascular diseases, including PAD.8292.93 Gender
discordance between the surgeon and patient could negatively affect
the relationship between the physician and patient.8? Vascular training
programmes are currently directed to address gender imbalances.®*
More research is needed to understand physician-patient relation-
ships, unconscious and conscious biases, and their impact on PAD
healthcare outcomes.

The diversity and inclusion in the authorship, peer review, and edi-
torial processes have an impact on publication biases. Although female
academic vascular surgeons in the US hold more NIH grants, they have
less publications and citations than male vascular surgeons.” Women
also continue to be underrepresented in senior academic leadership
roles in vascular surgery and in editorial processes, especially Black,
Indigenous, or women of colour.?® In the four recent PAD guidelines,
women comprised ~7%,"3 ~35%,20 ~38%, and ~28% of the author-
ship team. Consequently, research, publications, and policies related
to PAD may not be fully reflective of gendered perspectives.

Knowledge gaps and future
research

This review evaluates how interacting gender-based inequalities im-
pact the care and prognosis of women with PAD from a social
constructivist perspective. Whilst this approach facilitated a broader
discussion on the contributors to PAD gender inequalities, it has also
highlighted limited evidence for specific causal associations for PAD
outcomes. There are still major gaps in knowledge: from public and
health practitioner awareness of PAD to a lack of treatment outcomes
for women with PAD because of a lack of recruitment of clinical trials,
to our understanding of pathogenesis that is sex dependent. A greater
understanding of how the positioning of women in society impacts
PAD health outcomes is needed, as well as research into biological
sex differences.

This paper has focused on gender-related differences, but we rec-
ognize the role that intersectionality also plays in health inequalities.
In line with our social constructivist approach, where possible, we
have touched upon how race, socioeconomic status, and sexuality
are also important markers of diversity, but it is beyond the scope
of this paper to expand in detail into these important intersectional
differences. Our review is also limited by publication bias and the
paucity of evidence from LMICs on gender-related disparities. Steps to
address gender-bias in research have been taken through, such as the
NIH guidelines on the inclusion of women and minorities as subjects in
clinical research?” and the Gender Equality in Academia and Research
tool.”® Widespread implementation of these policies in all aspects of
PAD research is needed.

Acknowledgements

M.M.K. is supported by grants from the Australian National Health
and Medical Research Council (NHMRC) and the Heart Research
Institute. C.C. is supported by a Vascular Foundation Grant. G.A.F. is
supported by grants from the NHMRC, the Medical Research Future
Fund (MRFF), and the New South Wales Office of Health and Medical
Research. J.G. is supported by grants from the NHMRC, the National
Heart Foundation of Australia, the MRFF, the Townsville Hospital and
Health Services Research Grant, and the Queensland Government
Research Grant. S.J.A. is supported by grants from the MRFF and the
Vascular Foundation.

Conflict of interest: none declared.

Data availability

No new data were generated or analysed in support of this research.

References

1. Saeedi P, Petersohn |, Salpea P, Malanda B, Karuranga S, Unwin N et al.
Global and regional diabetes prevalence estimates for 2019 and projec-
tions for 2030 and 2045: results from the International Diabetes Fed-
eration Diabetes Atlas, 9(th) edition. Diabetes Res Clin Pract 2019;157:
107843.

2. Hirsch AT, Allison MA, Gomes AS, Corriere MA, Duval S, Ershow AG et al. A call
to action: women and peripheral artery disease: a scientific statement from the
American Heart Association. Circulation 2012;125:1449-1472. http://dx.doi.org/10.
1161/CIR.0b013e31824c39ba

3. Song P, Rudan D, Zhu'Y, Fowkes FJI, Rahimi K, Fowkes FGR et al. Global, regional, and
national prevalence and risk factors for peripheral artery disease in 2015: an updated
systematic review and analysis. Lancet Glob Health 2019;7:e1020-e1030. http://dx.doi.
org/10.1016/52214-109X(19)30255-4

4. Sex and Gender Sensitive Research Call to Action Group, Wainer Z, Carcel C.
Sex and gender in health research: updating policy to reflect evidence. Med | Aust
2020;212:57-62.e1. http://dx.doi.org/10.5694/mja2.50426

5. World Health Organization. Gender Analysis in Health: A Review of Selected Tools.
Geneva: WHO; 2003. https://apps.who.int/iris/handle/10665/42600

6. Arnold RD, Wade JP. A definition of systems thinking: a systems approach. Procedia
Comput Sci 2015;44:669-678. http://dx.doi.org/10.1016/j.procs.2015.03.050

7. Demsas F, Joiner MM, Telma K, Flores AM, Teklu S, Ross EG. Disparities in peripheral
artery disease care: a review and call for action. Semin Vasc Surg 2022;35:141-154.
http://dx.doi.org/10.1053/j.semvascsurg.2022.05.003

8. Schramm K, Rochon P. Gender differences in peripheral vascular disease. Semin
Intervent Radiol 2018;35:9—16. http://dx.doi.org/10.1055/5-0038-1636515

9. Pabon M, Cheng S, Altin SE, Sethi SS, Nelson MD, Moreau KL et al. Sex differences
in peripheral artery disease. Circ Res 2022;130:496-511. http://dx.doi.org/10.1161/
CIRCRESAHA.121.320702

10. Lerner DJ, Kannel WB. Patterns of coronary heart disease morbidity and mortal-
ity in the sexes: a 26-year follow-up of the Framingham population. Am Heart |
1986;111:383-390. http://dx.doi.org/10.1016/0002-8703(86)90155-9

11. Fontaine R, Kim M, Kieny R. Surgical treatment of peripheral circulation disorders.
Helv Chir Acta 1954;21:499-533.

12. Rutherford RB, Baker |D, Ernst C, Johnston KW, Porter JM, Ahn S et al. Recom-
mended standards for reports dealing with lower extremity ischemia: revised version.
J Vasc Surg 1997;26:517-538. http://dx.doi.org/10.1016/S0741-5214(97)70045-4

13. Conte MS, Bradbury AW, Kolh P, White JV, Dick F, Fitridge R et al. Global Vascular
Guidelines on the management of chronic limb-threatening ischemia. Eur | Vasc
Endovasc Surg 2019;58:51-5109¢.33. http://dx.doi.org/10.1016/j.ejvs.2019.05.006

14. Porras CP, Bots ML, Teraa M, Van Doorn S, Vernooij RWM. Differences in symp-
tom presentation in women and men with confirmed lower limb peripheral artery
disease: a systematic review and meta-analysis. Eur | Vasc Endovasc Surg 2022;63:
602-612. http://dx.doi.org/10.1016/j.¢jvs.2021.12.039

15. Sigvant B, Wiberg-Hedman K, Bergqvist D, Rolandsson O, Andersson B, Persson E
et al. A population-based study of peripheral arterial disease prevalence with special
focus on critical limb ischemia and sex differences. | Vasc Surg 2007;45:1185-1191.
http://dx.doi.org/10.1016/j.,jvs.2007.02.004

16. Mccoach CE, Armstrong EJ, Singh S, Javed U, Anderson D, Yeo KK et al. Gender-
related variation in the clinical presentation and outcomes of critical limb ischemia.
Vasc Med 2013;18:19-26. http://dx.doi.org/10.1177/1358863X13475836

17. Mcgrae Mcdermott M, Mehta S, Greenland P. Exertional leg symptoms other than
intermittent claudication are common in peripheral arterial disease. Arch Intern Med
1999;159:387-392. http://dx.doi.org/10.1001/archinte.159.4.387

18. Gerhard-Herman MD, Gornik HL, Barrett C et al. 2016 AHA/ACC Guideline on the
management of patients with lower extremity peripheral artery disease: a report
of the American College of Cardiology/American Heart Association Task Force
on Clinical Practice Guidelines. Circulation 2017;135:e726—e779. doi: 10.1161/CIR.
0000000000000471

19. Abola MTB, Golledge J, Miyata T, Rha S-W, Yan BP, Dy TC et al. Asia-Pacific
Consensus Statement on the management of peripheral artery disease: a report
from the Asian Pacific Society of Atherosclerosis and Vascular Disease Asia-Pacific
Peripheral Artery Disease Consensus Statement Project Committee. | Atheroscler
Thromb 2020;27:809-907. http://dx.doi.org/10.5551/jat.53660

20. Aboyans V, Ricco J-B, Bartelink M-LEL, Bjérck M, Brodmann M, Cohnert T et al.
2017 ESC Guidelines on the diagnosis and treatment of peripheral arterial diseases, in
collaboration with the European Society for Vascular Surgery (ESVS). Rev Esp Cardiol
(Engl Ed) 2018;71:111. doi: 10.1016/j.rec.2017.12.014

21. Criqui MH, Matsushita K, Aboyans V, Hess CN, Hicks CW, Kwan TW et al. Lower
extremity peripheral artery disease: contemporary epidemiology, management gaps,

20z Aenuer gL uo Jasn Alisiaalun 4000 sawer Aq 0021 20./2vE/y/6/819148/000blya/woo dno-olwapeoe//:sdiy wolj papeojumoc]


http://dx.doi.org/10.1161/CIR.0b013e31824c39ba
http://dx.doi.org/10.1016/S2214-109X1930255-4
http://dx.doi.org/10.5694/mja2.50426
https://apps.who.int/iris/handle/10665/42600
http://dx.doi.org/10.1016/j.procs.2015.03.050
http://dx.doi.org/10.1053/j.semvascsurg.2022.05.003
http://dx.doi.org/10.1055/s-0038-1636515
http://dx.doi.org/10.1161/CIRCRESAHA.121.320702
http://dx.doi.org/10.1016/0002-8703
elax setbox z@ hbox {color@begingroup (endgraf endgroup }ht z@ z@ dp z@ z@ �ox z@ 86
elax setbox z@ hbox {color@begingroup )endgraf
endgroup }ht z@ z@ dp z@ z@ �ox z@ 90155-9
http://dx.doi.org/10.1016/S0741-5214
elax setbox z@ hbox {color@begingroup (endgraf endgroup }ht z@ z@ dp z@ z@ �ox z@ 97
elax setbox z@ hbox {color@begingroup )endgraf
endgroup }ht z@ z@ dp z@ z@ �ox z@ 70045-4
http://dx.doi.org/10.1016/j.ejvs.2019.05.006
http://dx.doi.org/10.1016/j.ejvs.2021.12.039
http://dx.doi.org/10.1016/j.jvs.2007.02.004
http://dx.doi.org/10.1177/1358863X13475836
http://dx.doi.org/10.1001/archinte.159.4.387
10.1161/CIR.0000000000000471
http://dx.doi.org/10.5551/jat.53660
10.1016/j.rec.2017.12.014

Peripheral artery disease in women

349

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

e

32.

33.

34.

35.

36.

37.

38.

39.

40.

and future directions: a scientific statement from the American Heart Association.
Circulation 2021;144:e171-e191. http://dx.doi.org/10.1161/CIR.0000000000001005
Lanéelle D, Sauvet G, Guillaumat ], Trihan JE, Mahé G. Gender differences in the
medical treatment of peripheral artery disease. | Clin Med 2021;10:2855. http:/dx.
doi.org/10.3390/jcm 10132855

Zeymer U, Parhofer KG, Pittrow D, Binz C, Schwertfeger M, Limbourg T et al.
Risk factor profile, management and prognosis of patients with peripheral arterial
disease with or without coronary artery disease: results of the prospective German
REACH registry cohort. Clin Res Cardiol 2009;98:249-256. http://dx.doi.org/10.1007/
$00392-009-0754-1

Mehran R, Chandrasekhar J, Urban P, Lang IM, Windhoevel U, Spaulding C
et al. Sex-based outcomes in patients with a high bleeding risk after percuta-
neous coronary intervention and 1-month dual antiplatelet therapy: a secondary
analysis of the LEADERS FREE randomized clinical trial. JAMA Cardiol 2020;5:
939-947. http://dx.doi.org/10.1001/jamacardio.2020.0285

Liang Y, Zhu J, Liu L, Anand SS, Connolly SJ, Bosch | et al. Efficacy and safety
of rivaroxaban plus aspirin in women and men with chronic coronary or pe-
ripheral artery disease. Cardiovasc Res 2021;117:942-949. http://dx.doi.org/10.1093/
cvr/cvaal00

Gardner AW, Parker DE, Montgomery PS. Predictors of improved walking after
a supervised walking exercise program in men and women with peripheral artery
disease. Int | Vasc Med 2016;2016:2191350. doi: 10.1155/2016/2191350

Gommans LNM, Scheltinga MRM, Van Sambeek MRHM, Maas AHEM, Bendermacher
BLW, Teijink JAW. Gender differences following supervised exercise therapy in pa-
tients with intermittent claudication. | Vasc Surg 2015;62:681-688. http://dx.doi.org/
10.1016/j.,jvs.2015.03.076

Gardner AW, Parker DE, Montgomery PS, Blevins SM. Diabetic women are poor
responders to exercise rehabilitation in the treatment of claudication. | Vasc Surg
2014;59:1036—1043. http:/dx.doi.org/10.1016/}.jvs.2013.10.058

Patel K, Polonsky TS, Kibbe MR, Guralnik JM, Tian L, Ferrucci L et al. Clinical
characteristics and response to supervised exercise therapy of people with lower
extremity peripheral artery disease. | Vasc Surg 2021;73:608-625. http://dx.doi.org/
10.1016/j.,jv5.2020.04.498

Secemsky EA, Schermerhorn M, Carroll BJ, Kennedy KF, Shen C, Valsdottir LR et al.
Readmissions after revascularization procedures for peripheral arterial disease: a
nationwide cohort study. Ann Intern Med 2018;168:93-99. http://dx.doi.org/10.7326/
M17-1058

Mcginigle KL, Browder SE, Strassle PD, Shalhub S, Harris LM, Minc SD. Sex-related
disparities in intervention rates and type of intervention in patients with aortic and
peripheral arterial diseases in the National Inpatient Sample Database. | Vasc Surg
2021;73:2081-2089.€7. http://dx.doi.org/10.1016/j.,jvs.2020.11.034

Baubeta Fridh E, Andersson M, Thuresson M, Sigvant B, Kragsterman B, Johansson S
et al. Editor’s choice—impact of comorbidity, medication, and gender on amputation
rate following revascularisation for chronic limb threatening ischaemia. Eur | Vasc
Endovasc Surg 2018;56:681-688. http://dx.doi.org/10.1016/j.ejvs.2018.06.003

Lo RC, Bensley RP, Dahlberg SE, Matyal R, Hamdan AD, Wyers M et al. Presentation,
treatment, and outcome differences between men and women undergoing revascu-
larization or amputation for lower extremity peripheral arterial disease. | Vasc Surg
2014;59:409—418.e3. http://dx.doi.org/10.1016/j.jvs.2013.07.114

Peek ME. Gender differences in diabetes-related lower extremity amputations. Clin Or-
thop Relat Res 2011;469:1951-1955. http://dx.doi.org/10.1007/s11999-010-1735-4
Choi KH, Park TK, Kim J, Ko Y-G, Yu CW, Yoon C-H et al Sex differences
in outcomes following endovascular treatment for symptomatic peripheral artery
disease: an analysis from the K- VIS ELLA registry. | Am Heart Assoc 2019;8:
€010849. http://dx.doi.org/10.1161/JAHA.118.010849

Jackson EA, Munir K, Schreiber T, Rubin JR, Cuff R, Gallagher KA et al. Impact
of sex on morbidity and mortality rates after lower extremity interventions for
peripheral arterial disease: observations from the Blue Cross Blue Shield of Michigan
Cardiovascular Consortium. | Am Coll Cardiol 2014;63:2525-2530. http://dx.doi.org/
10.1016/j.jacc.2014.03.036

Altin SE, Gitto M, Secemsky EA, Rao SV, Hess CN. Sex-based differences
in periprocedural complications following lower extremity peripheral vascular
intervention. Circ Cardiovasc Interv 2022;15:e011768. http://dx.doi.org/10.1161/
CIRCINTERVENTIONS.121.011768

Brahmbhatt R, Brewster LP, Shafii S, Rajani RR, Veeraswamy R, Salam A et al.
Gender and frailty predict poor outcomes in infrainguinal vascular surgery. | Surg
Res 2016;201:156—165. http:/dx.doi.org/10.1016/j.js5.2015.10.026

Aitken S), Lujic S, Randall DA, Noguchi N, Naganathan V, Blyth FM. Predicting
outcomes in older patients undergoing vascular surgery using the Hospital Frailty
Risk Score. Br | Surg 2021;108:659-666. doi: 10.1002/bjs.12043

Kohi MP, Brodmann M, Zeller T, Micari A, Baumgartner |, Wang H et al. Sex-related
differences in the long-term outcomes of patients with femoropopliteal arterial dis-
ease treated with the IN.PACT drug-coated balloon in the IN.PACT SFA randomized
controlled trial: a post hoc analysis. | Vasc Interv Radiol 2020;31:1410-1418.e10.
http://dx.doi.org/10.1016/j.jvir.2020.05.012

41

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

. Hirsh AT, Dillworth TM, Ehde DM, Jensen MP. Sex differences in pain and psycho-
logical functioning in persons with limb loss. | Pain 2010;11:79-86. http://dx.doi.org/
10.1016/j.jpain.2009.06.004

Haine A, Kavanagh S, Berger JS, Hess CN, Norgren L, Fowkes FGR et al. Sex-specific
risks of major cardiovascular and limb events in patients with symptomatic peripheral
artery disease. | Am Coll Cardiol 2020;75:608-617. http://dx.doi.org/10.1016/j.jacc.
2019.11.057

Aday AW, Duncan MS, Patterson OV, Duvall SL, Alba PR, Alcorn CW et al. Asso-
ciation of sex and race with incident peripheral artery disease among veterans with
normal ankle-brachial indices. JAMA Netw Open 2022;5:2240188. http://dx.doi.org/
10.1001/jamanetworkopen.2022.40188

Alsiraj Y, Thatcher SE, Blalock E, Fleenor B, Daugherty A, Cassis LA. Sex chromosome
complement defines diffuse versus focal angiotensin ll-induced aortic pathology.
Arterioscler Thromb Vasc Biol 2018;38:143—153. http://dx.doi.org/10.1161/ATVBAHA.
117.310035

Kavurma MM, Bursill C, Stanley CP, Passam F, Cartland SP, Patel S et al. Endothelial
cell dysfunction: implications for the pathogenesis of peripheral artery disease. Front
Cardiovasc Med 2022;9:1054576. http://dx.doi.org/10.3389/fcvm.2022.1054576

Edo M, Andres V. Aging, telomeres, and atherosclerosis. Cardiovasc Res 2005;66:213—
221. http://dx.doi.org/10.1016/j.cardiores.2004.09.007

Narula N, Olin JW, Narula N. Pathologic disparities between peripheral artery
disease and coronary artery disease. Arterioscler Thromb Vasc Biol 2020;40:
1982-1989. http://dx.doi.org/10.1161/ATVBAHA.119.312864

Becker DM, Segal ], Vaidya D, Yanek LR, Herrera-Galeano JE, Bray PF et al. Sex
differences in platelet reactivity and response to low-dose aspirin therapy. JAMA
2006;295:1420-1427. http://dx.doi.org/10.1001/jama.295.12.1420

Robinet P, Milewicz DM, Cassis LA, Leeper NJ, Lu HS, Smith JD. Consideration of
sex differences in design and reporting of experimental arterial pathology studies-
statement from ATVB Council. Arterioscler Thromb Vasc Biol 2018;38:292-303. http:
/ldx.doi.org/10.1161/ATVBAHA.117.309524

Okoth K, Chandan JS, Marshall T, Thangaratinam S, Thomas GN, Nirantharakumar K
et al. Association between the reproductive health of young women and cardiovas-
cular disease in later life: umbrella review. BMJ 2020;371:m3502. http://dx.doi.org/10.
1136/bmj.m3502

Van Den Bosch MAA], Kemmeren M, Tanis BC, Mali WPTM, Helmerhorst FM,
Rosendaal FR et al. The RATIO study: oral contraceptives and the risk of peripheral
arterial disease in young women. | Thromb Haemost 2003;1:439-444. http://dx.doi.
org/10.1046/j.1538-7836.2003.00079.x

Rockman CB, Maldonado TS, Jacobowitz GR, Adelman MA, Riles TS. Hormone
replacement therapy is associated with a decreased prevalence of peripheral arterial
disease in postmenopausal women. Ann Vasc Surg 2012;26:411-418. http://dx.doi.org/
10.1016/j.avsg.2011.10.012

Hsia J, Criqui MH, Rodabough RJ, Langer RD, Resnick HE, Phillips LS et al. Estrogen
plus progestin and the risk of peripheral arterial disease: the Women’s Health Ini-
tiative. Circulation 2004;109:620-626. http://dx.doi.org/10.1161/01.CIR.0000115309.
63979.92

Westendorp ICD, In't Veld BA, Grobbee DE, Pols HAP, Meijer WT, Hofman A
et al. Hormone replacement therapy and peripheral arterial disease: the Rotterdam
study. Arch Intern Med 2000;160:2498-2502. http://dx.doi.org/10.1001/archinte.160.
16.2498

Ray JG, Vermeulen M), Schull M), Redelmeier DA. Cardiovascular health after maternal
placental syndromes (CHAMPS): population-based retrospective cohort study. Lancet
2005;366:1797-1803. http://dx.doi.org/10.1016/S0140-6736(05)67726-4

Taufer Cederldf E, Lundgren M, Lindahl B, Christersson C. Pregnancy complications
and risk of cardiovascular disease later in life: a nationwide cohort study. | Am Heart
Assoc 2022;11:€023079. http://dx.doi.org/10.1161//AHA.121.023079

DeCarlo C, Boitano LT, Molina RL et al. Pregnancy and preeclampsia are asso-
ciated with acute adverse peripheral arterial events. Arterioscler Thromb Vasc Biol
2021;41:526-533. http://dx.doi.org/10.1161/ATVBAHA.120.315174

Sigvant B, Lundin F, Nilsson B, Berggvist D, Wahlberg E. Differences in presentation of
symptoms between women and men with intermittent claudication. BMC Cardiovasc
Disord 2011;11:39. http://dx.doi.org/10.1186/1471-2261-11-39

He Y, Lam TH, Jiang B, Wang J, Sai X, Fan L et al Passive smoking and
risk of peripheral arterial disease and ischemic stroke in Chinese women
who never smoked. Circulation 2008;118:1535-1540. http:/dx.doi.org/10.1161/
CIRCULATIONAHA.108.784801

Gozaydinoglu S, Hosbay Z, Durmaz H. Body image perception, compliance with a
prosthesis and cognitive performance in transfemoral amputees. Acta Orthop Trauma-
tol Turc 2019;53:221225. http://dx.doi.org/10.1016/j.a0tt.2019.03.014

Coffey L, O'keeffe F, Gallagher P, Desmond D, Lombard-Vance R. Cognitive
functioning in persons with lower limb amputations: a review. Disabil Rehabil
2012;34:1950-1964. http://dx.doi.org/10.3109/09638288.2012.667190

Brostow DP, Petrik ML, Starosta AJ, Waldo SW. Depression in patients with pe-
ripheral arterial disease: a systematic review. Eur | Cardiovasc Nurs 2017;16:181-193.
http://dx.doi.org/10.1177/1474515116687222

20z Aenuer gL uo Jasn Alisiaalun 4000 sawer Aq 0021 20./2vE/y/6/819148/000blya/woo dno-olwapeoe//:sdiy wolj papeojumoc]


http://dx.doi.org/10.1161/CIR.0000000000001005
http://dx.doi.org/10.3390/jcm10132855
http://dx.doi.org/10.1007/s00392-009-0754-1
http://dx.doi.org/10.1001/jamacardio.2020.0285
http://dx.doi.org/10.1093/penalty -@M cvr/cvaa100
10.1155/2016/2191350
http://dx.doi.org/10.1016/j.jvs.2015.03.076
http://dx.doi.org/10.1016/j.jvs.2013.10.058
http://dx.doi.org/10.1016/j.jvs.2020.04.498
http://dx.doi.org/10.7326/M17-1058
http://dx.doi.org/10.1016/j.jvs.2020.11.034
http://dx.doi.org/10.1016/j.ejvs.2018.06.003
http://dx.doi.org/10.1016/j.jvs.2013.07.114
http://dx.doi.org/10.1007/s11999-010-1735-4
http://dx.doi.org/10.1161/JAHA.118.010849
http://dx.doi.org/10.1016/j.jacc.2014.03.036
http://dx.doi.org/10.1161/CIRCINTERVENTIONS.121.011768
http://dx.doi.org/10.1016/j.jss.2015.10.026
10.1002/bjs.12043
http://dx.doi.org/10.1016/j.jvir.2020.05.012
http://dx.doi.org/10.1016/j.jpain.2009.06.004
http://dx.doi.org/10.1016/j.jacc.2019.11.057
http://dx.doi.org/10.1001/jamanetworkopen.2022.40188
http://dx.doi.org/10.1161/ATVBAHA.117.310035
http://dx.doi.org/10.3389/fcvm.2022.1054576
http://dx.doi.org/10.1016/j.cardiores.2004.09.007
http://dx.doi.org/10.1161/ATVBAHA.119.312864
http://dx.doi.org/10.1001/jama.295.12.1420
http://dx.doi.org/10.1161/ATVBAHA.117.309524
http://dx.doi.org/10.1136/bmj.m3502
http://dx.doi.org/10.1046/j.1538-7836.2003.00079.x
http://dx.doi.org/10.1016/j.avsg.2011.10.012
http://dx.doi.org/10.1161/01.CIR.0000115309.63979.92
http://dx.doi.org/10.1001/archinte.160.16.2498
http://dx.doi.org/10.1016/S0140-6736
elax setbox z@ hbox {color@begingroup (endgraf endgroup }ht z@ z@ dp z@ z@ �ox z@ 05
elax setbox z@ hbox {color@begingroup )endgraf
endgroup }ht z@ z@ dp z@ z@ �ox z@ 67726-4
http://dx.doi.org/10.1161/JAHA.121.023079
http://dx.doi.org/10.1161/ATVBAHA.120.315174
http://dx.doi.org/10.1186/1471-2261-11-39
http://dx.doi.org/10.1161/penalty -@M CIRCULATIONAHA.108.784801
http://dx.doi.org/10.1016/j.aott.2019.03.014
http://dx.doi.org/10.3109/09638288.2012.667190
http://dx.doi.org/10.1177/1474515116687222

350

M.M. Kavurma et al.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

Jelani QU, Mena-Hurtado C, Burg M, Soufer R, Gosch K, Jones PG et al. Relationship
between depressive symptoms and health status in peripheral artery disease: role of
sex differences. | Am Heart Assoc 2020;9:e014583. http://dx.doi.org/10.1161/JAHA.
119.014583

Bridgwood BM, Nickinson AT, Houghton ]S, Pepper CJ, Sayers RD. Knowl-
edge of peripheral artery disease: what do the public, healthcare practition-
ers, and trainees know? Vasc Med 2020;25:263-273. http://dx.doi.org/10.1177/
1358863X19893003

Hirsch AT, Murphy TP, Lovell MB, Twillman G, Treat-Jacobson D, Harwood EM
et al. Gaps in public knowledge of peripheral arterial disease: the first national PAD
public awareness survey. Circulation 2007;116:2086—2094. http://dx.doi.org/10.1161/
CIRCULATIONAHA.107.725101

Bush RL, Kallen MA, Liles DR, Bates JT, Petersen LA. Knowledge and awareness of
peripheral vascular disease are poor among women at risk for cardiovascular disease.
J Surg Res 2008;145:313-319. http:/dx.doi.org/10.1016/j.js5.2007.03.022

Zhang L, Losin EAR, Ashar YK, Koban L, Wager TD. Gender biases in estima-
tion of others’ pain. | Pain 2021;22:1048—1059. http://dx.doi.org/10.1016/j.jpain.2021.
03.001

Hammond J, Salamonson Y, Davidson P, Everett B, Andrew S. Why do women under-
estimate the risk of cardiac disease? A literature review. Aust Crit Care 2007;20:53-59.
http://dx.doi.org/10.1016/j.aucc.2007.02.001

Cushman M, Shay CM, Howard V], Jiménez MC, Lewey ], Mcsweeney |C et al. Ten-
year differences in women’s awareness related to coronary Heart disease: results of
the 2019 American Heart Association National Survey: a special report from the
American Heart Association. Circulation 2021;143:€239-e248. http://dx.doi.org/10.
1161/CIR.0000000000000907

Aboyans V, Criqui MH, Mcclelland RL, Allison MA, Mcdermott MM, Goff DC
et al. Intrinsic contribution of gender and ethnicity to normal ankle-brachial in-
dex values: the Multi-Ethnic Study of Atherosclerosis (MESA). | Vasc Surg 2007;45:
319-327. http://dx.doi.org/10.1016/}.jvs.2006.10.032

Aboyans V, Criqui MH, Abraham P, Allison MA, Creager MA, Diehm C et al. Mea-
surement and interpretation of the ankle-brachial index: a scientific statement from
the American Heart Association. Circulation 2012;126:2890-2909. http://dx.doi.org/
10.1161/CIR.0b013e318276fbcb

Collins TC, Suarez-Almazor M, Bush RL, Petersen NJ. Gender and peripheral arterial
disease. | Am Board Fam Med 2006;19:132-140. http://dx.doi.org/10.3122/jabfm.19.2.
132

Steinberg JR, Turner BE, Weeks BT, Magnani CJ, Wong BO, Rodriguez F et al. Analysis
of female enrollment and participant sex by burden of disease in US clinical trials
between 2000 and 2020. JAMA Netw Open 2021;4:e2113749. http://dx.doi.org/10.
1001/jamanetworkopen.2021.13749

Peters SAE, Woodward M, Jha V, Kennedy S, Norton R. Women’s health: a
new global agenda. BMJ Glob Health 2016;1:¢000080. http://dx.doi.org/10.1136/
bmijgh-2016-000080

Pande RL, Creager MA. Socioeconomic inequality and peripheral artery disease
prevalence in US adults. Circ Cardiovasc Qual Outcomes 2014;7:532-539. http://dx.
doi.org/10.1161/CIRCOUTCOMES.113.000618

Vart P, Coresh ], Kwak L, Ballew SH, Heiss G, Matsushita K. Socioeconomic sta-
tus and incidence of hospitalization with lower-extremity peripheral artery disease:
atherosclerosis risk in communities study. | Am Heart Assoc 2017;6. http://dx.doi.org/
10.1161/J/AHA.116.004995

Serra R, Abramo A, lelapi N, Procopio S, Marino P. Environmental pollution and
peripheral artery disease. Risk Manag Healthc Policy 2021;14:2181-2190. http://dx.
doi.org/10.2147/RMHP.S307150

Kuzma t, Struniawski K, Pogorzelski S, Bachérzewska-Gajewska H, Dobrzycki S.
Gender differences in association between air pollution and daily mortality in
the capital of the green lungs of Poland-population-based study with 2,953,000
person-years of follow-up. | Clin Med 2020;9:2351. http://dx.doi.org/10.3390/
jcm9082351

Dawkins B, Renwick C, Ensor T, Shinkins B, Jayne D, Meads D. What factors affect
patients’ ability to access healthcare? An overview of systematic reviews. Trop Med Int
Health 2021;26:1177-1188. http://dx.doi.org/10.1111/tmi.13651

Mosca L, Barrett-Connor E, Kass Wenger N. Sex/gender differences in cardiovascular
disease prevention: what a difference a decade makes. Circulation 2011;124:2145—
2154. http://dx.doi.org/10.1161/CIRCULATIONAHA.110.968792

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

Cameron KA, Song J, Manheim LM, Dunlop DD. Gender disparities in health and
healthcare use among older adults. | Womens Health (Larchmt) 2010;19:1643-1650.
http://dx.doi.org/10.1089/jwh.2009.1701

Shatilwe JT, Kuupiel D, Mashamba-Thompson TP. Evidence on access to healthcare
information by women of reproductive age in low- and middle-income countries:
scoping review. PLoS One 2021;16:€0251633. http://dx.doi.org/10.1371/journal.pone.
0251633

Hughes K, Mota L, Nunez M, Sehgal N, Ortega G. The effect of income and insurance
on the likelihood of major leg amputation. | Vasc Surg 2019;70:580-587. http://dx.doi.
org/10.1016/j.jvs.2018.11.028

Oka RK, Szuba A, Giacomini JC, Cooke JP. Gender differences in perception
of PAD: a pilot study. Vasc Med 2003;8:89-94. http://dx.doi.org/10.1191/1358863
x03vm4790a

Vogt MT, Cauley JA, Kuller LH, Nevitt MC. Functional status and mobility among
elderly women with lower extremity arterial disease: the Study of Osteoporotic
Fractures. | Am Geriatr Soc 1994;42:923-929. http://dx.doi.org/10.1111/j.1532-5415.
1994.tb06581.x

Bloemenkamp DGM, Mali WP, Tanis BC, Van Den Bosch MAA|, Kemmeren JM, Algra
A et al. Functional health and well-being of relatively young women with peripheral
arterial disease is decreased but stable after diagnosis. | Vasc Surg 2003;38:104-110.
http://dx.doi.org/10.1016/50741-5214(02)75465-7

Tomezyk S, Treat-Jacobson D. Claudication symptom experience in men and women:
is there a difference? | Vasc Nurs 2009;27:92-97. http://dx.doi.org/10.1016/j.jvn.2009.
09.003

Gomez LE, Bernet P. Diversity improves performance and outcomes. | Nat/ Med Assoc
2019;111:383-392. doi: 10.1016/j.jnma.2019.01.006

Wallis CJD, Jerath A, Coburn N, Klaassen Z, Luckenbaugh AN, Magee DE et al.
Association of surgeon-patient sex concordance with postoperative outcomes. JAMA
Surg 2022;157:146-156. http://dx.doi.org/10.1001/jamasurg.2021.6339

Laveist TA, Pierre G. Integrating the 3Ds—social determinants, health disparities, and
health-care workforce diversity. Public Health Rep 2014;129:9-14. http://dx.doi.org/
10.1177/003335491412915204

Newman TH, Parry MG, Zakeri R, Pegna V, Nagle A, Bhatti F et al. Gender diversity
in UK surgical specialties: a national observational study. BM| Open 2022;12:e055516.
http://dx.doi.org/10.1136/bmjopen-2021-055516

Greenwood BN, Carnahan S, Huang L. Patient-physician gender concordance and
increased mortality among female heart attack patients. Proc Natl Acad Sci USA
2018;115:8569-8574. http://dx.doi.org/10.1073/pnas.1800097115

Wallis CJ, Ravi B, Coburn N, Nam RK, Detsky AS, Satkunasivam R. Comparison
of postoperative outcomes among patients treated by male and female surgeons: a
population based matched cohort study. BMJ 2017;359:j4366. http://dx.doi.org/10.
1136/bmj.j4366

et al.From the American Association of Neurological Surgeons (AANS), American
Society of Neuroradiology (ASNR), Cardiovascular and Interventional Radiology
Society of Europe (CIRSE), Canadian Interventional Radiology Association (CIRA),
Congress of Neurological Surgeons (CNS), European Society of Minimally Invasive
Neurological Therapy (ESMINT) Multisociety consensus quality improvement revised
consensus statement for endovascular therapy of acute ischemic stroke. Int | Stroke
2018;13:612-632. doi: 10.1177/1747493018778713

Carnevale M, Phair J, Batarseh P, Lafontaine S, Koelling E, Koleilat I. Gender disparities
in academic vascular surgeons. | Vasc Surg 2020;72:1445-1450. http://dx.doi.org/10.
1016/j.jvs.2019.12.042

Humphries MD, Mikityuk A, Harris L, Simons JP, Aulivola B, Bush R et al. Representa-
tion of women in vascular surgery science and societies. | Vasc Surg 2021;74:155-20S.
http://dx.doi.org/10.1016/j.jvs.2021.03.056

National Institutes of Health. NIH policy and guidelines on the inclusion of women and
minorities as subjects in clinical research. National Institutes of Health 2001. https:/
grants.nih.gov/policy/inclusion/women-and-minorities/guidelines.htm

European Institute for Gender Inequality. Gender Equality in Academia and Re-
search: GEAR Tool. European Institute for Gender Inequality; 2016. https:/eige.
europa.eu/gender-mainstreaming/toolkits/gear

Mcdermott MM, Fried L, Simonsick E, Ling S, Guralnik JM. Asymptomatic
peripheral arterial disease is independently associated with impaired lower ex-
tremity functioning: the women’s health and aging study. Circulation 2000;101:
1007-1012. http://dx.doi.org/10.1161/01.CIR.101.9.1007

20z Aenuer gL uo Jasn Alisiaalun 4000 sawer Aq 0021 20./2vE/y/6/819148/000blya/woo dno-olwapeoe//:sdiy wolj papeojumoc]


http://dx.doi.org/10.1161/JAHA.119.014583
http://dx.doi.org/10.1177/penalty -@M 1358863X19893003
http://dx.doi.org/10.1161/CIRCULATIONAHA.107.725101
http://dx.doi.org/10.1016/j.jss.2007.03.022
http://dx.doi.org/10.1016/j.jpain.2021.penalty -@M 03.001
http://dx.doi.org/10.1016/j.aucc.2007.02.001
http://dx.doi.org/10.1161/CIR.0000000000000907
http://dx.doi.org/10.1016/j.jvs.2006.10.032
http://dx.doi.org/10.1161/CIR.0b013e318276fbcb
http://dx.doi.org/10.3122/jabfm.19.2.132
http://dx.doi.org/10.1001/jamanetworkopen.2021.13749
http://dx.doi.org/10.1136/bmjgh-2016-000080
http://dx.doi.org/10.1161/CIRCOUTCOMES.113.000618
http://dx.doi.org/10.1161/JAHA.116.004995
http://dx.doi.org/10.2147/RMHP.S307150
http://dx.doi.org/10.3390/penalty -@M jcm9082351
http://dx.doi.org/10.1111/tmi.13651
http://dx.doi.org/10.1161/CIRCULATIONAHA.110.968792
http://dx.doi.org/10.1089/jwh.2009.1701
http://dx.doi.org/10.1371/journal.pone.0251633
http://dx.doi.org/10.1016/j.jvs.2018.11.028
http://dx.doi.org/10.1191/1358863penalty -@M x03vm479oa
http://dx.doi.org/10.1111/j.1532-5415.1994.tb06581.x
http://dx.doi.org/10.1016/S0741-5214
elax setbox z@ hbox {color@begingroup (endgraf endgroup }ht z@ z@ dp z@ z@ �ox z@ 02
elax setbox z@ hbox {color@begingroup )endgraf
endgroup }ht z@ z@ dp z@ z@ �ox z@ 75465-7
http://dx.doi.org/10.1016/j.jvn.2009.09.003
10.1016/j.jnma.2019.01.006
http://dx.doi.org/10.1001/jamasurg.2021.6339
http://dx.doi.org/10.1177/00333549141291S204
http://dx.doi.org/10.1136/bmjopen-2021-055516
http://dx.doi.org/10.1073/pnas.1800097115
http://dx.doi.org/10.1136/bmj.j4366
10.1177/1747493018778713
http://dx.doi.org/10.1016/j.jvs.2019.12.042
http://dx.doi.org/10.1016/j.jvs.2021.03.056
 https://grants.nih.gov/policy/inclusion/women-and-minorities/guidelines.htm
https://eige.europa.eu/gender-mainstreaming/toolkits/gear
http://dx.doi.org/10.1161/01.CIR.101.9.1007

