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Abstract: Several factors that underlie health inequality have been studied and defined as the
social determinants of health (SDHs). The main SDHs are gender, socioeconomic status (SES), and
ethnicity. In this study, disparity was analyzed in the context of vascular diseases (VDs) such as
Peripheral Artery Disease (PAD), Chronic Venous Disease (CVD), Abdominal Arterial Aneurysm
(AAA), and Carotid Stenosis (CS). This article aims to provide a comprehensive overview of the
published evidence of the SDHs in VDs. For this purpose, Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) guidelines were used. Published articles using the Scopus and
ScienceDirect databases were searched. The criteria for the articles’ inclusion/exclusion were decided
using a modified PICOTS framework. For the selected articles, the data sheets were organized in such
a way to extract all data of potential relevance. Our findings showed that in VDs, gender, SES, and
ethnicity are very important, with some specific problems for VDs analyzed. In conclusion, having
detected the presence of SDHs that act negatively on VDs, a model based on action items for the
SDHs associated with VDs was proposed.

Keywords: social determinants of health; gender; ethnicity; socioeconomic status; vascular disease;
peripheral artery disease; chronic venous disease; abdominal arterial aneurysm; carotid stenosis;
systematic review

1. Introduction

A series of factors are studied that underlie health inequalities, that is, the social
determinants of health (SDHs) (CSDH 2008; Solar and Irwin 2010). The SDHs are all of
those factors that are intertwined with the well-being of individuals and are elements
that impact the probability of having good health and stand at the origin of the pervasive
inequalities of our society (Solar and Irwin 2010).

From a theoretical point of view to date, there are three different approaches to SDHs:
(1) psychological and sociological points of view; (2) social implications of disease/political
economy of health; and (3) eco-social theory and related multilevel considerations. All
three theories aim to explain what is behind the SDHs. In this regard, Krieger (2001) stated
that the theory of the distribution of disease requires a complex approach and is therefore
multicausal in biological, social, and economic systems (Morin 2007).

The first theoretical approach focuses on the psychosocial dimension based on the
concept that a feeling of unequal personal status may lead to stress affecting health (Raphael
2006). This approach was introduced by Cassel (1976), who argued that the social context
acts on individuals with some neuroendocrine consequences and increases the vulnerability
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to disease. Wilkinson and Pickett (2006) related the altered neuroendocrine pattern to the
health capacity of people’s perception and experience of their role in social systems and thus
the experience to live in social contexts with inequality issues that force people to compare
their social positions, property, and circumstances of life with those of others, generating
feelings of disgrace and uselessness, along with the chronic stress that undermines health.

The second approach correlates the state of health with the social and economic di-
mensions (Solar and Irwin 2010). This approach follows the neo-materialist vision, without
excluding negative psychosocial effects that generate income inequality (CSDH 2008). In
particular, the correlations between income inequality and health are analyzed, considering
them as causal and structural elements of inequality, reducing instead the relevance of the
perceptions of inequality. Therefore, the effect of income inequality on health has very
serious consequences. In this regard, “Income inequality has risen during the past four
decades within many societies, prompting some scholars to raise the alarm concerning
the corrosive effects of inequality on social cohesion” (Berkman et al. 2014, p. 126). This
relationship is known as reverse causation, i.e., the loss of income and/or wealth due to
illness. Specifically, “reverse causation refers to ways in which ill health may lead to lower
income—for example, when sickness causes a loss of income and/or medical care costs
deplete one’s wealth. Reverse causation—the ways in which health can influence economic
resources—is contrasted with the ways in which economic resources can influence health”
(Braveman 2023, p. 20).

The third approach is the most recent and concerns the ecological vision of SDHs
(Krieger 2001); it uses multilevel frameworks, through the integration between social,
biological, economic, and historical variables, with a type of ecological orientation to
propose a new vision of the determinants in terms of the distribution of diseases and
social inequalities. According to Krieger, interdisciplinary approaches aim to analyze
the actual and changing patterns of health in the world’s population, illness, and well-
being related to several sciences, with all levels of complexity, such as biology, ecology,
and sociology etc., connecting the ecosystem as a whole. Krieger describes the way to
incorporate biological issues into the ecosystem and societies and states that every element
of human existence cannot be understood if separated from the historical and sociological
contexts (CSDH 2008).

Thus, SDHs are characterized by the fact that great importance is given to the socioe-
conomic and political contexts, i.e., the following are considered essential: macroeconomic
policies, the organization of the labor market, and social values; factors which in turn affect
the main tools for the protection of collective health, namely: the welfare state and health
policies (Cardano et al. 2020).

In these contexts, it is known the structural mechanisms are rooted, i.e., those phe-
nomena that increase and/or create social stratification and therefore sanction the social
position of each individual. Indeed, these mechanisms are able to determine the state
of health of communities on the basis of their position within the distribution of power,
prestige, and barriers to use resources (Ottersen et al. 2014).

Therefore, according to the model proposed by the Commission on Social Determi-
nants of Health (CSDH 2008): socioeconomic status, structural mechanisms, and social
status constitute the so-called structural determinants, which are the main sources of health
inequity (Costa 2023).

Among the SDHs, however, those that most involve health problems are gender,
socioeconomic status (SES), and ethnic origin (Cardano et al. 2020). These three types of
SDHs act both as structural determinants and as factors and in interaction with stratification
variables that can modify health outcomes (Marmot 2014). Gender issues are today one of
the main sources of discrimination that excludes or hinders access to care, and therefore, to
the protection of health (Marmot 2015). Ethnicity and the related process of marginalization
affect health, so the most disadvantaged ethnic groups have a worse state of health than
that recorded for privileged groups or for the average population (Mackenbach 2012).
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Thus, today, more than ever, there is a need for health professionals not only to know
SDHs, but also to have expertise in how to manage them. This is the reason why the
concept of cultural competency in medicine (CCIM) was born. In this regard, “CCIM has
increasingly been seen as a panacea for how to provide quality and effective health care for
all patients” (Moreira 2021, p. 76).

From a definitional point of view, the following definition was used: Cultural com-
petence is defined by specific attitudes, behaviors, and policies integrated in a system,
or among professionals exposed to cross-cultural events, considering also the ability to
function effectively as a person or an organization within the context of the cultural beliefs,
behaviors, and needs presented by consumers and their communities (Cross 1989).

Disparities also occur in biomedical fields such as vascular surgery (VS) (Haider
et al. 2007; Moreira 2021). Despite significant improvements in VS techniques for the most
common types of vascular diseases (VDs), such as Peripheral Artery Disease (PAD), Chronic
Venous Disease (CVD), Abdominal Arterial Aneurysm (AAA), and Carotid Stenosis (CS),
there are ethnic, socioeconomic, and gender disparities in most of the major outcomes of
vascular procedures (Moreira 2021). Thus, “These findings are a call to action and highlight
the urgent need for ongoing efforts to recruit and train a diverse VS workforce that will
have the ability to identify and address these distinct social and cultural challenges that
contribute to disparities in vascular surgical care” (ibid. p. 79).

VDs have an important prevalence, especially in western populations, and is a leading
cause of morbidity and mortality among affected patients, with an important burden of
social issues (Barnes 1995; Blais et al. 2020). In fact, it is estimated that 30% of the adult
global population suffers from PAD, a chronic arterial disease of the lower limbs that
causes affected patients to have claudication, rest pain, and even tissue loss with gangrene
(Federman et al. 1998). Abdominal aortic aneurysm (AAA), a pathological dilation of
the abdominal aorta, have a global prevalence of 2% to 8% of patients in developed
countries and can cause threatening rupture with mortality rates up to 80% (Marcaccio and
Schermerhorn 2021). CVD refers to pathological alterations of the veins of lower limbs that
cause important symptoms and signs, such as varicose veins or venous leg ulcers, in affected
patients and has a global prevalence up to 77% in the general adult population (Serra et al.
2016). Moderate CS and severe CS have a global pooled prevalence of 4.2% and 1.7%,
respectively, and the latter has an annual risk of stroke of 2–5%. (de Weerd et al. 2009).

The issues of disparities, inclusion, and equity in treatment and health care outcomes
among patients with vascular disease are a topic of interest in VS (Morrissey et al. 2007)
and need to be further investigated.

Based on what has been reported, the question research of this review is as follows: in
the literature, how have the health determinants been analyzed and therefore the social
factors that affect the main VDs?

2. Materials and Methods

In the present study, PRISMA (Preferred Reporting Items for Systematic Reviews and
Meta-Analyses 2020) guidelines was used (Page et al. 2021).

2.1. Search Strategy

Articles published on Scopus and ScienceDirect databases without a time limit were
searched. Table 1 lists the keywords used for the search of the papers. these databases
were considered because of the large number of indexed journals and the high coverage of
relevant health sciences disciplines. The search of the database was extended to the title,
keywords, and abstracts. No country or date restrictions were used in the search, but only
publications written in English were included. Specifically, PubMed was not searched, and
this goes along with the focus of the study conducted on non-biological aspects.
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Table 1. Databases, search strategy, and number of articles extracted.

Keywords Scopus ScienceDirect

Chronic venous disease * AND inequality * OR inequity * OR social
differences * 37 29

Peripheral * AND inequality * OR inequity * OR social differences * 5 33
Carotid stenosis *AND inequality * OR inequity * OR social differences * 7 9
Aortic aneurysm * AND inequality * OR inequity * OR social differences * 70 11

* represents any number of characters, even zero.

2.2. Inclusion and Exclusion Criteria

The criteria for an article’s inclusion/exclusion were decided using a modified PICOTS
framework (Samson and Schoelles 2012) (Table 2).

Table 2. Criteria for articles’ inclusion/exclusion according to a modified PICOTS.

Parameter Inclusion Criteria Exclusion Criteria

Source
Studies that studied the concept of
SDHs in specific VDs (AAA, PAD,

CVD.CS).

Studies that did not focus on SDHs in
VDs focused on biological aspects

as SDHs.

Intervention

Analysis of the SDHs factors
affecting VDs.

Analysis of the material contribution
that SDHs has to VDs (AAA, CS,

CVD, PAD).

Only if there are generic descriptions
in terms of both VDs, without a

specific analysis of each of them, and
in terms of SDHs detected.

Only if there are generic descriptions
in terms of VDs, without a specific

analysis of each of them, and in terms
of SDHs

Comparator Not applicable Not applicable

Outcomes To reduce the negative impact of the
mismanagement of SDHs with VDs.

Interventions, approaches or tools not
focused on SDHs in VDs

Timeframe Unrestricted (final extraction:
July 2022)

Unrestricted (final extraction:
July 2022)

Study Type Research and review articles
published in peer-reviewed journals

Brief reports, draft, letter to editors,
communications, supplements, book
or book chapters, meeting abstracts,

editorials, theses or dissertations,
unavailable complete papers, reviews

that did not meet the criteria of a
systematic review

Language English Not in English

The parameter “Patients” was adapted to “Source”, “Setting” was adapted to “Study
type”, and “Language” was included.

2.3. Study Selection

Using the inclusion and exclusion criteria, three authors built a list of all titles found,
following the database search procedure, subsequently building an initial classification
of the articles. These were then subjected to the analysis of the abstracts, from which the
full texts were analyzed. Then, the author searched the references of the articles selected
earlier to identify other relevant studies. Any differences of opinion on the inclusion of a
document were resolved through discussion until the working group reached a consensus.

2.4. Data Extraction

For the selected articles, the data sheets were organized in such a way to extract all data
of potential relevance. Two authors performed the filtering, and one author reviewed the
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results to ensure the accuracy of the selection. The extracted form contained the following
elements: reference, title, journal, publication year, type of study, aim/research questions,
SDHs studies, specific VDs (AAA, PAD, CVD, and CS) included, and key findings. Missing
data were filled in, when possible, by mail correspondence with the study authors. Results
are presented narratively and qualitatively (rather than quantitatively), a synthesis resulting
in a good choice for showing the main overall results of the 22 included studies.

3. Results
3.1. Selected Studies

The initial search identified 201 articles (Figure 1). After a review of titles and abstracts,
the authors pointed out 36 that reduced to 22 articles after a full text reading.
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3.2. Temporal Extension

In the included set, the authors found 22 studies with an important temporal extension
between 1999 and 2022. The years with the most articles were 2012–2020–2021 with two
articles each, 2017 with three articles, and 2022 with four articles. In Figure 2, the authors
report the publication years.



Soc. Sci. 2023, 12, 214 6 of 19

Soc. Sci. 2023, 12, x FOR PEER REVIEW 6 of 20 
 

 

two articles each, 2017 with three articles, and 2022 with four articles. In Figure 2, the 

authors report the publication years.  

 

Figure 2. Publication years. 

3.3. Journal List 

The 22 papers included in our study appeared in different journals. The most fre-

quently included journals were Journal of Vascular Surgery with four papers, Journal of 

Epidemiology and Community Health with three papers, European Journal of Vascular 

and Endovascular Surgery, Annals of Vascular Surgery, and Phlebology with two articles 

for each of these latter journals. Regarding the subject area of the included journals, 10 of 

the journals were vascular surgery journals, and five were epidemiology journals. In-

cluded papers were published in journals of different research areas (Figure 3).  

 

Figure 3. Journal list. 

Figure 2. Publication years.

3.3. Journal List

The 22 papers included in our study appeared in different journals. The most fre-
quently included journals were Journal of Vascular Surgery with four papers, Journal of
Epidemiology and Community Health with three papers, European Journal of Vascular
and Endovascular Surgery, Annals of Vascular Surgery, and Phlebology with two articles
for each of these latter journals. Regarding the subject area of the included journals, 10 of
the journals were vascular surgery journals, and five were epidemiology journals. Included
papers were published in journals of different research areas (Figure 3).
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3.4. Articles and Types of Vascular Disease

Of the 22 included articles, eight exclusively analysed AAA, two dealt with CS, eight
studied CVD, three focused on the PAD, and only one paper dealt with PAD, CS, and AAA
(Table 3).

Table 3. Number of studies for each type of vascular disease (total of articles: 22).

Type of Vascular Disease

PAD CVD AAA CS AAA, PAD, and CS
Number of articles 3 8 8 2 1

3.5. General Characteristics of the Included Studies

The 22 articles included in this systematic review were analysed considering different
characteristics, as shown in Table 4.

Table 4. General characteristics of the included studies.

Authors Publication
Year Country Study Design Main Results SDH

Studied
VD

Studied

Evans et al. 1999 United
Kingdom

Cross selectional
survey

No evidence of bias in the study was found to
account for this sex difference. Changes in

lifestyle or other factors might contribute to
an alteration in the epidemiology of CVD.

Gender CVD

Tuchsen et al. 2000 Denmark Prospective Cohort
Study

For men working mostly in a standing
position, the risk ratio for varicose veins was
compared with that for all other men. Thus,

working in a standing position was
associated with subsequent hospitalization

due to varicose veins for both men
and women.

SES Gender CVD

Criqui et al. 2003 United
States

Cross selectional
study

The authors found that women with different
ethnicities had more superficial functional

disease, whereas men had more deep
functional disease. Nonetheless, discordance

within the leg for visible functional and
clinical disease was not uncommon.

Ethnicity
Gender CVD

Wright et al. 2006 United
Kingdom

Retrospective
cohort study

Employed patients and those involved in
intensive manual labor were less likely to

return to work early. There was no effect of
gender or the incidence of complications.

SES Gender CVD

Osborne et al. 2009 United
States Longitudinal study

Black patients had much higher risk-adjusted
mortality after aneurysm repair than

nonblack patients. Mortality rates were
higher in hospitals treating a higher

proportion of black patients. Adjusting for
these differences in hospital quality, this

disparity was no longer significant.

Ethnicity SES AAA

Osborne et al. 2010 United
States

Retrospective
cross-sectional

study

The relationship between race and type of
AAA repair, controlling for differences in

patient factors, and adjusting for the
hospitals where patients received care.

Ethnicity SES AAA

Ohrlander et al. 2012 Sweden Prospective Cohort
Study

Inferior socioeconomic position was
associated with increased 3-year all-cause

mortality in 60 to 79-year-old men
with AAA.

Gender SES AAA
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Table 4. Cont.

Authors Publication
Year Country Study Design Main Results SDH

Studied
VD

Studied

Sandiford, et al. 2012 New
Zealand

Retrospective
cross-sectional

study

Mahori had higher mortality rates, lower
survival. Maori women, but not men, were

found to have a significantly higher
standardized incidence rate. Thus, ethnic

variation in incidence, mortality, and
cumulative relative survival of AAA
resembled ethnic inequalities in other

health outcomes.

Ethnicity
Gender AAA

Schul et al. 2014 United
States Review

Patients and physicians are increasingly
ill-served by, and frustrated with, the clear

lack of consistency in the medical policy
criteria being created by US insurance

carriers in covering the treatment of patients
with symptomatic varicose veins.

SES CVD

Ziaja et al. 2015 Poland
Multi-centre

epidemiological
study

There is a significant territorial diversity in
Poland in the frequency of reported

symptoms and of the conservative therapy
of CVD.

SES CVD

Davies et al. 2017 United
Kingdom

Retrospective
cohort study

There is an improvement in access to
treatment, and referral may have

disproportionately favored the more
socio-economic privileged. Professional and
public education is required to ensure that
the beneficial impacts of recommendations

are maximized and that those with the
greatest health needs have equal access to

evidence-based management of their CVD.

SES CVD

Jacomelli et al. 2017 United
Kingdom Longitudinal study

Social deprivation affects the uptake of AAA
screening in 65 -year-old men. Local factors

are the most important determinants of
uptake, so solutions to improve uptake must
be designed at the local, not national level.

Ethnicity
Gender AAA

Sudarshan et al. 2017 United
Stated

Prospective Cohort
Study

The study complements the prior vascular
literature and adds to our understanding of

the impact of gender on health status in
PAD. The gender-related impact on health

status is more pronounced in the milder form
of disease.

Gender PAD

Zommorodi et al. 2018 Sweden
Retrospective
cross-sectional

study

Individuals with low SES were found to have
an augmented risk of presenting and, in

addition, to fare worse after repair.
Consequently, it should be regarded as a

relevant risk factor that should be included in
considerations for improved care flow of

patients with AAA.

SES AAA

Jung et al. 2020 Korea
Retrospective
cross-sectional

study

This study was performed to determine the
characteristics of CVD with different

working posture among Korean workers. It
is expected to be the basis of further studies
on occupational musculoskeletal diseases.

SES CVD

Ramkumar et al. 2020 United
states

Retrospective
cohort study

In this study, women were more likely than
men to undergo open surgical repair. After
EVR repair, women were more likely to die
than men, although no sex-based difference
in mortality was found after open surgical
repair. The differential treatment benefit of
EVR repair in women is concerning given
the shift toward an EVR-first approach to

AAA repair.

Gender AAA
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Table 4. Cont.

Authors Publication
Year Country Study Design Main Results SDH

Studied
VD

Studied

Brathwaite et al. 2021 United
States Review

The prevalence of PAD in Black Americans is
significantly greater than that reported for

White Americans. Black patients experienced
major lower extremity amputation at two to

four times the rate of white patients with
PAD, with significant variation found

among the various regions in the United
States regarding the intensity of vascular

care provided to vulnerable populations with
PAD before major amputations.

Ethnicity PAD

Barshes et al. 2021 United
States Review

Racial and ethnic disparities in AAA and CS
have existed for decades. New approaches are

needed to address these disparities.

SES Ethnicity
Gender

AAA
PAD
CS

Li et al. 2022 United
States

Retrospective
cohort study

The contemporary incidence and risk of AAA
hospitalization in the United States varied
significantly by age, sex, and race. Female
sex as well as racial minority groups were

associated with substantial decreases, while
older age and white race conferred significant
increases in the incidence and adjusted odds

of AAA hospitalization.

Gender
Ethnicity AAA

Hsu et al. 2022 United
States

Retrospective
cross-sectional

study

Blacks and Browns presented worse profiles
of subclinical vascular markers compared to

Whites, and those exposed to racial
discrimination seemed to have an additional

vascular risk.

Ethnicity CS

Demsas et al. 2022 United
States Review

The authors reviewed studies to provide a
comprehensive analysis of the current impact

of disparities on the treatment and
management of PAD and offer action items

that require strategic partnership with
primary care providers, researchers, patients,

and their communities.

Ethnicity
Gender SES PAD

Camelo et al. 2022 Brasil Longitudinal study

Gender, race, and ethnicity appear to correlate
with rates of carotid intervention at index

hospitalization despite thorough risk
adjustment for clinical, social, and

demographic factors.

Ethnicity
Gender CS

Abbreviations: SDH, social determinant of health; SES, socioeconomic status; VD, vascular disease; AAA,
abdominal arterial aneurysm; CS, carotid stenosis; PAD, peripheral artery disease; CVD, chronic venous disease;
EVR, endovascular.

3.6. Abdominal Arterial Aneurysm and Social Determinants of Health

Nine studies out of 22 analyzed the relationship between AAA and SDHs, and the
most important related issues are reported hereinafter.

3.6.1. Abdominal Arterial Aneurysm and Ethnicity

Ethnicity is widely analyzed among SDHs in AAA (Osborne et al. 2009, 2010; Sandiford
et al. 2012; Jacomelli et al. 2017; Li et al. 2022). In particular, ethnicity is an important SDH
in the AAA due to three reasons (Osborne et al. 2009, 2010): (1) patients with different
ethnicities, for example, black patients, often receive hospital care with worse outcomes
than white patients, especially in health facilities that have a prevalence of accesses of white
patients (Sandiford et al. 2012; Jacomelli et al. 2017; Li et al. 2022). This happens because
fewer resources are made available to black patients for their care (Osborne et al. 2009; Li
et al. 2022). Often, black patients are operated on by less experienced surgeons, and the
degree of surgical experience and skill plays an essential role in the survival of patients
undergoing surgery in general (Sandiford et al. 2012); (2) patients of different ethnicities
may have negative postoperative outcomes with a higher incidence when they are in
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healthcare facilities with a prevalence of white patients (Osborne et al. 2010; Sandiford
et al. 2012); in fact, the various authors point out, that this constitutes a real form of
discrimination (Osborne et al. 2009, 2010; Sandiford et al. 2012; Jacomelli et al. 2017; Li
et al. 2022); (3) these forms of inequity, in part, according to some authors (Osborne et al.
2009; Osborne et al. 2010) are also linked to the stage of the disease, with a greater impact
on black patients than on white ones (Li et al. 2022). According to some of the included
studies (Sandiford et al. 2012; Jacomelli et al. 2017; Li et al. 2022), African American patients
primarily undergo AAA repair at a rate of 70% compared to white patients; moreover,
black patients have a higher incidence of ruptured aneurysms than whites. All studies
included correlated gender with ethnicity and the incidence of AAA (Osborne et al. 2009,
2010; Sandiford et al. 2012; Jacomelli et al. 2017; Li et al. 2022), with the almost unequivocal
result according to which women with AAA tend, on average, to present the onset of the
disease at a later age compared to men, although black women have a greater number of
comorbidities although AAA in women are smaller, but with a higher mortality compared
with men (Jacomelli et al. 2017; Li et al. 2022).

3.6.2. Abdominal Arterial Aneurysm and Gender

Regarding the relationship between gender and AAA, it should be remembered that
there are gender-based differences in the epidemiology of AAA (Ohrlander et al. 2012;
Barshes and Minc 2021; Li et al. 2022) both in terms of prevalence (two to six times more
frequent in men than in women) (Jacomelli et al. 2017) and in the modality of manifestation
of the disease: in women, aneurysms are smaller than in men, and therefore there is less
risk of rupture in women (Ramkumar et al. 2020; Li et al. 2022); another gender difference
also concerns the treatment of AAA since women have a lower probability of undergoing
surgery (Barshes and Minc 2021).

3.6.3. Abdominal Arterial Aneurysm and SES

Several included studies have shown that SES is a variable that negatively impacts and
is therefore particularly harmful to patients with AAA (Osborne et al. 2009, 2010; Ohrlander
et al. 2012; Zommorodi et al. 2018; Barshes and Minc 2021). Low SES is strongly correlated
with a higher risk of AAA manifestation; moreover, it would also seem to influence the
postoperative phase with worse outcomes. Several authors, in fact, consider a low SES as a
real risk factor (Barshes and Minc 2021). Furthermore, the SES has a considerable impact
on access to health services that deal with the pre-inter-and postoperative phases of AAA
(Zommorodi et al. 2018; Barshes and Minc 2021). Some authors have found a correlation
between the incidence of AAA and SES as well as with lifestyle and therefore any addiction
to substances and/or sedentary lifestyle; (Osborne et al. 2009, 2010; Ohrlander et al. 2012)
the social environment in which patients are placed: the type of home, its location, access
to transport, type of work; and again the SES has been correlated, as already mentioned, to
the access to health services (Barshes and Minc 2021).

3.7. Carotid Stenosis and the Social Determinants of Health

Three studies analyzed the relationship between CS and SDHs.
As can be seen, the number of studies (Barshes and Minc 2021; Hsu et al. 2022; Camelo

et al. 2022) dealing with CS are few. However, from the analysis of the data of these three
papers, it is clear that there are racial and ethnic disparities (Barshes and Minc 2021; Hsu
et al. 2022; Camelo et al. 2022).

3.7.1. Carotid Stenosis and Ethnicity

The articles, despite their differences, showed that black patients had higher incidence
and prevalence of CS than white patients (Barshes and Minc 2021). The included studies
also show that there are racial disparities in the case of CS, which also concerns Latinas,
Latinas, or Latinas and women (Camelo et al. 2022). The results of the analysis showed
lower rates of CS in white patients who had received care in “minority” hospitals, adding
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to the idea that the variability in hospital quality and use of the procedure may partly
explain the ethnic disparities (Hsu et al. 2022). Camelo et al. (2022), regarding ethnicity,
demonstrated how the experience of ethnic discrimination experienced by individuals
is correlated with high blood pressure and is therefore an important vascular risk factor,
despite, as underlined by the authors, this association between discrimination and CS is
underexamined. Therefore, all three included studies highlight how ethical limits access to
health services regarding housing, education, employment, and income.

3.7.2. Carotid Stenosis and SES

As for AAA, also in CS, an important role is attributed to the SES (Barshes and Minc
2021) in the incidence and prevalence of the disease. In fact, it is argued that a low SES
increases the risk of developing stenosis, both for incorrect eating habits and for the reduced
possibility of access to the main prevention and diagnostic tests of CS (Hsu et al. 2022). This
increases stress and situations that are risky for health (Barshes and Minc 2021; Hsu et al.
2022; Camelo et al. 2022). In conclusion, a recent study by Hsu et al. (2022) showed how
the size of the hospital, in terms of beds related to insurance coverage, residence, and other
clinical factors, and the intervention rates for CS, are significantly lower.

3.8. Peripheral Artery Disease and Social Determinants of Health

Four studies that analyzed the relationship between PAD and SDHs were found, and
the main related issues can be found below.

3.8.1. Peripheral Artery Disease and Ethnicity

The analysis of the articles included shows the presence of real forms of ethnic stigma
(Barshes and Minc 2021; Brathwaite et al. 2021; Demsas et al. 2022) in the treatment of PAD
in general. Both papers dealing with ethnicity and PAD, in this regard, report that there
are forms of diversity between ethnic groups and the epidemiology of PAD (Barshes and
Minc 2021; Brathwaite et al. 2021; Demsas et al. 2022). More specifically, it is argued that
black patients with PAD usually develop more comorbidities at a younger age and with
greater severity (Demsas et al. 2022). In particular, it is reported that the prevalence of PAD
in the black population is higher than that in the white one, with an incidence 1.6 times
(Brathwaite et al. 2021) higher in black patients than in white patients; as regards, instead,
amputation, black patients have an incidence that goes from two to four times higher than
that for whites (Barshes and Minc 2021; Demsas et al. 2022). Regarding ethnicity and PAD,
it was also found that black patients are more likely to undergo limb amputation with PAD,
compared to whites, with a nearly doubled rate (Barshes and Minc 2021). Latinos, in the
case of PAD, also have higher incidence and rates of amputations for PAD (Barshes and
Minc 2021; Brathwaite et al. 2021). Furthermore, studies suggest an important correlation
between ethnicity and rurality (Barshes and Minc 2021; Demsas et al. 2022), the latter being
capable of significantly increasing the probability of amputation among the ethnicities
considered most at risk. Rurality, according to the authors, is a risk factor compared to
those who live in urban contexts, as there are greater logistical limitations (Barshes and
Minc 2021; Demsas et al. 2022).

3.8.2. Peripheral Artery Disease and SES

Another important SDH (social determinant of health) analyzed regarding PAD con-
cerns SES (Barshes and Minc 2021; Demsas et al. 2022). The association between SES and
PAD is considered particularly multifactorial. In particular, it is argued that the correlation
between PAD and SES in the United States, analyzed by studying the risk of hospitalization
for PAD, is more than double in the sample with an average income <USD 12,000 compared
to a sample with an average income equal to USD 25,000 (Demsas et al. 2022). Moreover, the
SES, based on an analysis of the risk of hospitalization for PAD, was double that in subjects
with a low level of education (Barshes and Minc 2021; Demsas et al. 2022). The authors
underline that SES is highly limited as a type of variable because, especially in countries
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in which insurance is required for access to care, the financial barrier prevents timely
prevention, diagnosis, and treatment (Demsas et al. 2022). The SES is therefore closely
correlated with ethnicity, with ethnic minorities among the population groups with lower
income and education Barshes and Minc 2021; Brathwaite et al. 2021; Demsas et al. 2022).

3.8.3. Peripheral Artery Disease and Gender

Regarding gender issues and PAD (Paudel et al. 2017; Barshes and Minc 2021; Demsas
et al. 2022), the literature analyzed is consistent in supporting a strong correlation between
gender and the incidence, course, and severity and PAD (Barshes and Minc 2021; Demsas
et al. 2022). First of all, it is emphasized from a biological point of view (Paudel et al. 2017).
When considering preoperative medical management, female patients are less likely to
receive guideline-recommended high-intensity statins or any statin prescriptions than male
patients (Barshes and Minc 2021; Demsas et al. 2022). Furthermore, the role of gender in
this VD, more than in the others considered, would seem to have a strong influence on
compliance with drug therapy.

Women, in fact, would be less compliant to take statins (Demsas et al. 2022), for fear
that it could change their physical appearance, thus preferring alternative therapies such as
natural ones or physical activity (Barshes and Minc 2021). In this regard, it is emphasized
that women subjected to pharmacological treatment, but convinced that this was dangerous,
record greater adverse effects from the therapy (Demsas et al. 2022). Gender also has a
strong influence on hospital admissions: women are more reluctant to be hospitalized by
election for PAD but show a higher incidence of cases of emergency hospitalization (Paudel
et al. 2017; Barshes and Minc 2021; Demsas et al. 2022).

3.9. Chronic Venous Disease and the Social Determinants of Health

Considering CVD and SDHs, eight studies analyzed this relationship.
Considering the various articles included in this review, it is quite evident that CVD

is less studied and analyzed than arterial diseases (Evans et al. 1999; Tüchsen et al. 2000;
Criqui et al. 2003; Wright et al. 2006; Schul et al. 2014; Ziaja et al. 2015; Davies et al. 2017;
Jung et al. 2020). Most of the papers included on CVD relate this disease to an important
element of the SES: the type of work and the epidemiology of this disease (Tüchsen et al.
2000; Wright et al. 2006; Jung et al. 2020).

3.9.1. Chronic Venous Disease and SES

Therefore, a certain correlation between the CVD, the type of job covered, and the
general working conditions is underlined in the three studies included (Tüchsen et al. 2000;
Wright et al. 2006; Jung et al. 2020); it is also possible to provide a list of jobs at the highest
risk of developing CVD (Table 5).

The results showed an important relationship between the type of work performed
and hospitalization for CVD (Wright et al. 2006; Jung et al. 2020), and in particular, there
is a significant correlation between standing and walking to work and the subsequent
development of CVD (Tüchsen et al. 2000; Wright et al. 2006; Jung et al. 2020). Thus, from
the analysis of the paper, there are at least three reasons behind the relationship between
job position and CVD; (1) based on the type of work activity and its daily duration (Wright
et al. 2006); (2) standing and walking during working hours (Tüchsen et al. 2000; Jung
et al. 2020); (3) the impact of attitudes or the state of health of the workers (Jung et al.
2020). Regarding the SES, it was also found that socially disadvantaged people are more
likely to develop CVD (Ziaja et al. 2015); as for the other diseases analyzed, also for CVD,
it is pointed out that patients with CVD residing in the most disadvantaged areas (Ziaja
et al. 2015) of the cities are more likely to develop co-morbidities (diabetes, atherosclerosis,
smoking, and obesity) (Schul et al. 2014; Ziaja et al. 2015; Davies et al. 2017). Individuals, on
the other hand, who are more affluent and/or more educated would be more focused on
the perception of venous health, and therefore, have a greater aptitude to turn to specialists
for prevention or for timely diagnosis (Ziaja et al. 2015; Davies et al. 2017).
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Table 5. Type of work and CVD.

Type of Work Source

Health professional (Wright et al. 2006; Jung et al. 2020)
Bakers and cookie makers (Wright et al. 2006; Jung et al. 2020)
Automobile assembler (Wright et al. 2006; Jung et al. 2020)
Cleaning and guarding-related elemental worker (Wright et al. 2006; Jung et al. 2020)
Unskilled food industry worker (Tüchsen et al. 2000; Wright et al. 2006; Jung et al. 2020)
Skilled construction worker (Tüchsen et al. 2000; Wright et al. 2006; Jung et al. 2020)
Unskilled wood industry worker (Tüchsen et al. 2000; Wright et al. 2006; Jung et al. 2020)
Manufacturer of rubber and plastic (Tüchsen et al. 2000; Wright et al. 2006; Jung et al. 2020)
Fitter and mechanic (Tüchsen et al. 2000; Wright et al. 2006; Jung et al. 2020)
Skilled food industry worker (Tüchsen et al. 2000; Wright et al. 2006; Jung et al. 2020)
Painter (Tüchsen et al. 2000; Wright et al. 2006; Jung et al. 2020)
Janitor and cleaner (Tüchsen et al. 2000; Wright et al. 2006; Jung et al. 2020)
Metal worker (Tüchsen et al. 2000; Wright et al. 2006; Jung et al. 2020)
Shop worker (Tüchsen et al. 2000; Wright et al. 2006; Jung et al. 2020)
Leading hotel and catering staff (Tüchsen et al. 2000; Wright et al. 2006; Jung et al. 2020)
Building administration staff (Tüchsen et al. 2000; Wright et al. 2006; Jung et al. 2020)
Hotel worker, home help, etc. (Tüchsen et al. 2000; Wright et al. 2006; Jung et al. 2020)
Other hotel and catering staff (Tüchsen et al. 2000; Wright et al. 2006; Jung et al. 2020)

3.9.2. Chronic Venous Disease and Ethnicity

As regards ethnicity, the only study that has dealt with it showed that CVD has a
higher incidence among non-Hispanic whites compared to Hispanics, African Americans,
or Asians (Criqui et al. 2003).

3.9.3. Chronic Venous Disease and Gender

Ultimately, as regards gender issues, among included studies, (Evans et al. 1999;
Tüchsen et al. 2000; Criqui et al. 2003; Wright et al. 2006), women are considered at higher
risk than men, regardless of SES or ethnicity; although black women, Latinos, etc., have a
higher incidence than white women (Wright et al. 2006). Furthermore, it was found that
the risk of developing CVD increases in correlation with the work activities carried out by
both men and women, with a specificity, namely, that men subjected to greater physical
stress are more affected by CVD, as well as women (Criqui et al. 2003; Wright et al. 2006).
An interesting fact on gender issues concerns the fact that women very frequently have
standing jobs and therefore a higher incidence of CVD (Wright et al. 2006).

4. Discussion

The aim of the present review was to study the SDHs in VDs, specifically in AAA, CS,
PAD, and CVD. Results strongly suggest that SDHs, especially SES, ethnicity, and gender,
are sources of health inequality in the specific VDs of this study, according to the current
literature. These three SDHs appear to be active in the four VDs analyzed. First of all, in
the various VDs, a central role is played by the SES, and this can be explained by the close
relationship between the individual health needs and the related social structure (Link and
Phelan 1995). Moreover, SES, according to the sociological vision, is a fundamental cause
(Cardano et al. 2020) of diseases, including vascular ones. It should be remembered that,
by the fundamental causes of illness, in a sociological meaning, everything that arises as a
factor of access to resources (such as money, knowledge, power, prestige, social capital, etc.)
can be used for preventing or reducing the consequences of a disease once it has manifested
(Link and Phelan 1995). Therefore, the SES in the VDs has the following effect: as long
as the distribution of resources is unequal, and to the advantage of the most advantaged
social groups, which enjoy greater resources, the inequity of health will continue to persist
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(Solar and Irwin 2010). Health differences due to socioeconomic factors appear when these
differences are unevenly distributed among the different social classes. Thus, SES influences
people’s attitudes, relations, etc., and SDHs are able to determine health issues (CSDH 2008).
VDs may have real “feedback” on the social status related to vascular patients (Solar and
Irwin 2010). An interesting element of our analysis concerns employment and VDs, and in
particular, in the case of CVD. Importantly, occupation is one of the indicators that compose
SES (Costa et al. 2022). Kunst and Mackenbach (2000) pointed out that the study of employ-
ment is important, as it defines not only the position in the social hierarchy and determines
the place of people in the social hierarchy, but also the degree of risk to which one is
exposed during the performance of work activities. This paper shows that the highest CVD
rate is related to heavy jobs (health professionals, baker and biscuit makers, automobile
assembler, and elementary workers), cleaning in food/lodging/tourism/entertainment,
sports managers, environment/housekeeping/protection services, financial and insurance
clerks, accounting and bookkeeping clerk and social assistance, and consultancy profes-
sional occupations (Wright et al. 2006; Jung et al. 2020). Thus, as for other types of diseases,
also for VDs, the occupation is strictly connected to income and, consequently, this affects
direct access to resources. Moreover, the relationship with health can be one of an effective
interaction between economic resources, and therefore diseases, such as CVD, are found
mostly in low job positions, often held by immigrants (CSDH 2008; Solar and Irwin 2010).

Considering ethnicity, in all VDs analyzed, a real differences and iniquities have been
found. Ethnic differences, however, are the source not only of division, but mainly of social
discrimination (Krieger 2001). The included papers, despite having been written in highly
civilized countries, nevertheless underline the presence of ethnic discrimination, which
leads to social exclusions, which act by affecting their own health status. As claimed in the
literature, also in the VDs, oppressed ethnic groups register worse outcomes in terms of
health status with respect to more privileged people (CSDH 2008).

Therefore, ethnic minorities in VDs continue to experience inequalities and a greater
incidence of these diseases; moreover, they also continue to receive inferior quality of care
with respect to nonminority groups due to the lack or lack of access to health insurance
(Nelson 2002). Furthermore, the perceived stigma of ethnic minority groups leads to
a significant devaluation and/or negative perception, not only of the quality of health
care in VDs, but also as a major stressor and risk factor for vascular diseases (Moreira
2021). It should be emphasized that ethnicity, SES, and gender had a further negative
correlation with the health status of patients with VDs and not only the various forms of
stress. Moreover, the perception and experience of ethnic and economic marginalization
impact the state of health, leading to its deterioration. In fact, in the included papers, it is
possible to note how the individuals studied have experienced three main forms of stress:
the dramaturgical one (Freund 1990), that is, the stress caused by the limited possibility
of being able to control their own life; the effort–reward imbalance (Siegrist 1996) that
is the condition for which there are not sufficient gratifications and acknowledgments
on the working level; finally, chronic stress (Brunner et al. 1999), i.e., being placed in
environments that threaten well-being, and adaptive responses to both escape and struggle
are not punishable, and the negative consequences on health are considerable.

The last SDH analyzed was gender. Gender, as is well known, is culturally and socially
defined, unlike sex, which is biologically determined. The fact that gender is culturally
defined means that it is a source of different forms of discrimination and differentiation.
In fact, discrimination related to gender issues can have negative effects on the health of
women and sometimes on brutal events such as infanticide, genital mutilation, and several
forms of violence. Moreover, gender binary divisions may also affect women’s health status
through several biological and sociological determinants (CSDH 2008).

The interplay between sex-based biology and VDs is complex and not completely
understood. For example, females, on average, present with PAD 10 to 20 years later than
males, but PAD in postmenopausal females may even exceed that in males. Estrogen-
mediated effects may play a protective role for premenopausal females in the development
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of PAD during fertility (Kim et al. 2022). AAA disease is also associated with a clear sex
disparity, with a major prevalence in males but with worse short- and long-term mortality
in females (Bulder et al. 2022). For CS, about 55,000 females are affected compared with
males per year, and approximately 60% of all stroke deaths occur in females (Qaja et al.
2022). Therefore, there is evidence of a marked tendency of more severe complications
for atherosclerotic disease (PAD, AAA, CS) in females. Conversely, the role of estrogens
in females determines a major prevalence of CVD with respect to males. In fact, CVD
prevalence can reach 77% in females and 57% in males (Serra et al. 2016; Costa et al. 2023).

From what has been observed, it is therefore necessary to implement CCIM personnel
because “The key principles of CCIM include valuing diversity, developing the capacity
for critical self-assessment about one’s own beliefs, being conscious of the inherent power
dynamics that exist when different cultures interact, institutionalizing the idea that cultural
knowledge is a continuum, and developing policies and methods of service delivery that
reflect the high esteem with which culture and diversity is regarded” (Moreira 2021, p. 77).
Furthermore, the results obtained are consistent with other studies that have dealt with
SDHs in relation to other diseases such as cardiovascular diseases (Dewan et al. 2019).

A final and brief consideration concerns the different ways of studying VDs affecting
the arterial system compared to the venous system with a very interesting sociological
significance. Of the 22 articles included, 14 dealt with diseases affecting arteries, while
only 8 dealt with diseases affecting the venous system. It is also an example of how
illness is a cultural construct; in fact, social representations of aortic diseases, and therefore
the conception of the same, primarily by health personnel, and more generally by the
community, are considered much more dangerous and relevant than venous ones.

From a cultural point of view, in VDs, it should be considered that some subspecialties
of VS such as venous surgery, used for CVD treatment, remain “Cinderella” subspecialties,
and one could expect a lower standard of care with respect to other more appealing fields
such as arterial surgery (used for PAD, CS, and AAA treatment) (Ballard and Bergan 2000),
and this could affect the consciousness of being really ill and consequently the lack of
seeking care among CVD patients.

5. Conclusions

For the purposes of this systematic review, the attention was focused on the main
forms of inequality on which health systems should act to improve health outcomes by
applying the principles of cultural and inclusive competence in health (Figure 4).

Thus, to manage the role of SDHs, it is important (1) to improve health care with the
awareness of the SDHs of SES of gender and ethnicity and how these variables can impact
VD, their management and progression; (2) to provide for a concrete multidisciplinary col-
laboration able of merging health knowledge with sociological knowledge, thus proposing
a form of “Sociology with medicine” (Levine 1987) able of reading and analyzing the social
and cultural component of VDs and (3) to provide concrete solutions in the management
of SDHs in health with specific training courses aimed at transmitting the concept and
concreteness of cultural competence in the management of SDHs.
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