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Recognizing Disparities:  
Aortic Intervention That Is 
Avoidable, Unnecessary, Unjust?
A commentary on the impact of equity domains in AAA surveillance and reintervention and the 

current understanding of individual domains on outcome after EVAR. 

By Miranda Witheford, MD, PhD, FRCSC

H ealth disparity is fundamentally intertwined 
with the precept of social justice—justice in 
the treatment of socioeconomically disadvan-
taged and advantaged groups with respect to 

health care access, quality, and outcomes. Thus, disparity 
is the recognition of treatment patterns that are “avoid-
able, unnecessary, or unjust.” In Healthy People 2030, dis-
parities are closely linked to disadvantage in the areas of 
environmental, social, or economic disadvantage, char-
acteristics historically related to discrimination or exclu-
sion. Explicitly acknowledged characteristics include 
race, ethnicity, religion, sex, age, gender, cognitive or 
physical disability, socioeconomic status, or geographic 
location.1 Thus, health equity in abdominal aortic aneu-
rysm (AAA) care, or specifically endovascular aneurysm 
repair (EVAR), is not the absence of difference, but the 
tempering of sociodemographic factors that negatively 
affect outcome after EVAR (ie, health justice). Those fac-
tors may not be generalizable across nations, geographic 
regions, or health care models and may be shared with 
other jurisdictions, but fundamentally the pattern and 
intersectionality of these social and demographic factors 
are unique to the institution/region/country in which 
one practices; the effect of intersecting equity domains 
may be more or less than additive.2

This is not to say that we should be unaware of the 
overarching histories of disparity, with far-reaching gen-
erational consequences to our patients, that have led to 
health injustice. It is to argue that the context of practice 
is likely to greatly impact equity domains and determine 
their interplay. To clarify the impact of equity domains 
in AAA surveillance/reintervention, it is useful to consid-
er our current understanding of some individual 
domains on outcome after EVAR.

SEX AND AGE IN ENDOVASCULAR AORTIC 
INTERVENTION

The health equity domains that produce consistent 
disparity effects after EVAR are primarily those that are 
readily categorized, consistently recorded in medical 
records, and are not codependent with other domains. 
The effect of sex on perioperative and long-term out-
comes after EVAR, thoracic endovascular aortic repair 
(TEVAR), and complex EVAR, has been described in sin-
gle centers, multicenter experiences, and registry data 
sets linked to national data sets. A recent study linking 
Vascular Quality Initiative (VQI) and Medicare data to 
interrogate sex differences in EVAR outcome over fol-
low-up to 5 years demonstrated higher aneurysm rup-
ture rates in females compared to males, with higher 
mortality over follow-up.3 This sex-based disadvantage 
is consistently reported across the literature examining 
infrarenal EVAR, TEVAR, and branched/fenestrated 
EVAR, with women having worse perioperative compli-
cations (notably, renal injury, bowel ischemia, spinal 
ischemia), 30-day mortality, and long-term mortality. 
Reintervention after EVAR is also higher in women, par-
ticularly in the context of emergent treatment.4 The 
reason for these outcomes is likely multifactorial, 
including the degree of anatomic complexity, the inclu-
sion of predominantly male populations in randomized 
controlled trials of aneurysm repair that likely biases 
aneurysm measurements and risk stratification to the 
male context, as-yet unrecognized hormone-related dif-
ferences in aneurysm/vascular pathophysiology, and 
social disparities in the recognition and treatment of 
pain and illness in women. Thus, although the sex-relat-
ed disparity in outcome after EVAR is consistently 
reported, assigning culpability is unclear. 
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There is a similar consistency in the reported interac-
tion of age and outcome after EVAR. Although long-
term mortality is (not surprisingly) increased in older 
patients, age has not consistently been reported to be 
associated with anatomic unsuitability for EVAR, AAA 
diameter, or reintervention rate. Similar results docu-
menting moderately higher perioperative mortality, but 
no differences in major adverse events, reintervention, 
or branch instability have been documented after com-
plex EVAR in octogenarians versus nonoctogenarians.5

GEOGRAPHY, RACE, INCOME, GENDER, 
HEALTH LITERACY, AND COGNITIVE/
PHYSICAL DISABILITY IN AORTIC 
INTERVENTION

There are fewer data on the effect of geography and 
race on outcomes after EVAR, and there is very scant 
literature examining the impact of gender, education, 
income, and cognitive/physical disability on AAA care, 
even though many of these disparity domains are 
covariates, muddying data interpretation. In some stud-
ies, patients of lower socioeconomic status are more 
likely to undergo open surgical repair of their AAA 
rather than EVAR.6 Lower socioeconomic status, Black 
and Hispanic individuals, and those residing in rural 
areas are also more likely to present with a ruptured 
rather than intact AAA.7 Although rural location and 
presentation at a hospital without vascular services 
results in longer time to operative intervention for rup-
tured AAA, in some studies, this was not associated 
with higher perioperative mortality.8 Indeed, in the 
treatment of intact AAAs in a study from the United 
States, rural patients were more likely to undergo inter-
vention at high-volume centers, with a decreased odds 
of perioperative mortality or rehospitalization.9

Multidomain scores of deprivation, such as the Area 
Deprivation Index in the United States or the Index of 
Multiple Deprivation in the United Kingdom, have been 
correlated with ruptured AAA presentation, open surgi-
cal repair over EVAR, rupture at a younger age, and 
delay between presentation and operative intervention. 
Higher deprivation scores were also covariates with 
female sex and self-identification as Black but not 
comorbidities.10,11 The effect of nonbinary gender iden-
tity or cognitive/physical disability has not been evalu-
ated in relation to AAA repair. Although the effect of 
health literacy on outcomes, surveillance, and reinter-
vention after EVAR has not been explored, the most 
commonly accessed online patient educational materi-
als about AAA repair have an average reading level of 
12.8 (ie, college-level) and far exceed the American 
Medical Association/National Institutes of Health rec-

ommended 6th-grade reading level; the average reading 
grade level in the United States is 8th grade. One study 
in the United Kingdom demonstrated a significant asso-
ciation between health literacy, cognitive ability, and 
all-cause mortality in older adults.12

LIMITATIONS OF DATA SOURCES AND 
POTENTIAL SOLUTIONS

Conclusions regarding AAA-related disparities may be 
discordant across institutions, regions, or countries, partic-
ularly within domains that are intersecting or defined in 
nonbinary terms. It may be tempting to reflect upon this, 
in part, as a manifestation of equalization through univer-
sal access to health care, as in public versus private health 
care models. Although there are undeniably differences in 
access and treatment that reflect health care provenance, 
the data variability may equally reflect patient-specific 
individual differences, education, and health literacy or the 
intersectionality of these factors. It would be premature to 
draw broad conclusions about the impact of health care 
structure on health injustice at this juncture. 

Equally, interrogation of health justice in vascular sur-
gery brings into focus the sources of data being probed. 
Typically, interrogation of outcomes after EVAR has uti-
lized single or multicenter experiences, randomized con-
trolled trials, or registries to quantify outcome. To date, 
much of these data sources continue to be relevant, but 
their limitations become clear. For example, one advan-
tage and also a limitation of single-center experiences is 
the granularity of data produced and the specificity of 
inequity that may be uncovered that is reflective of the 
particular sociodemographic milieu of the practicing 
institution. These data could be enormously instructive 
in implementing change within that institution within a 
quality improvement framework and may provide a 
benchmark for exploration of similar issues in another 
institution. However, broad applicability of this work on 
a state, provincial, or national level may be inappropriate. 

Single-center experiences also often suffer from signifi-
cant data degradation/loss to follow-up over the long term. 
Our knowledge of EVAR failure and reintervention suggests 
that long-term assessment over a minimum of 5-year fol-
low-up is paramount. However, there is no associated time 
benchmark for assessing inequity domains on health out-
comes, although they are also likely to require protracted 
surveillance. For these reasons, registry data, combined with 
national databases, provide vital counterpoints to institu-
tional experiences in delineating health inequity. Although 
data sources like the VQI, a prospectively maintained data-
base primarily composed of participating American and 
Canadian vascular surgery institutions, has furnished some 
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aspects of the data described previously and provides an 
avenue to overcome the regionality of single-center 
experiences, I would posit that the focus of this (and 
other) databases is primarily on assessing procedural and 
early outcomes-based data for the purpose of research, 
rather than on appraising quality, equity, and access to 
care. The caveat of loss of long-term follow-up and data 
degradation equally plagues these large data sets. 

One solution would be to establish EVAR-specific 
databases at a state/provincial or national level, with the 
purpose of providing long-term patient monitoring, 
regardless of geographic location, facilitating data trans-
fer between institutions and with the overarching goal 
of improving the quality of patient care, rather than the 
generation of data for research; some of these databases 
exist or are under construction (eg VISION). Fundamen-
tally, work assessing health injustice must be supported 
at all levels of health care governance through financial 
funding/incentives, recognition of the importance of 
health equity research, robust quality improvement pro-
grams at the institutional and regional levels, and invest-
ment in ongoing reappraisal of quality initiatives. New 
metrics that address quantitative and qualitative dispari-
ties in the patient experience may be required to facili-
tate health justice in AAA care.  n 
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