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Abstract

Abdominal aortic aneurysm (AAA) is a potentially fatal condition predominantly affecting older adult men (60 years
or over). Based on evidence, preventative health-care guidelines recommend screening older males for AAA using
ultrasound. In attempts to reduce AAA mortality among men, screening has been utilized for early detection in
some Western countries including the UK and Sweden. The current scoping review includes 19 empirical studies
focusing on AAA screening in men. The findings from these studies highlight benefits and potential harms of male
AAA screening. The benefits of AAA screening for men include decreased incidence of AAA rupture, decreased AAA
mortality, increased effectiveness of elective AAA repair surgery, and cost-effectiveness. The potential harms of AAA
screening included lack of AAA mortality reduction, negative impacts on quality of life, and inconsistent screening
eligibility criteria being applied by primary care practitioners. The current scoping review findings are discussed to

suggest changes to AAA screening guidelines and improve policy and practice.
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Aneurysms are defined as an irreversible and focal
dilatation of a blood vessel that exceeds 1.5 times the
normal vessel diameter (Carino et al., 2018). The aorta
is the largest blood vessel in the human body, and it
functions to transport oxygenated blood from the heart
(Collins et al., 2014). The abdominal aorta has an
approximate diameter of 2.0 cm in most adult males,
with normal variations due to age, height, and weight
(Meyermann & Caputo, 2017).

An abdominal aortic aneurysm (AAA) is defined as an
aneurysm of the abdominal aorta =3.0 cm or 50% larger
than normal abdominal aorta diameter (Kumar et al.,
2017). The exact pathogenesis and etiology of AAA for-
mation are considered multi-factorial (Hao et al., 2017;
Sakalihasan et al., 2018). The three major pathogenic
theories include inflammation, proteolysis (protein
degradation), and vascular smooth muscle apoptosis
(programmed cell death) (Powell, 2007). Risk factors for
AAA development include male sex, older age, tobacco
use, family history, European ancestry, hypertension,
hypercholesteremia, and history of other large vessel
aneurysms (Benson et al., 2018; Carino et al., 2018;
Cornuz et al., 2004; Wanhainen et al., 2020). There are

conflicting data about atherosclerosis and obesity as risk
factors for AAA development (Carino et al., 2018).
Screening is key for identification and early intervention
to reduce the AA A mortality rate among men. The current
scoping review provides a synthesis of the literature to
describe benefits and potential harms of AAA screening
older men (=65 years old) residing in North America.

AAA Epidemiology

Study findings previously reported AAA prevalence
between 3.9% and 7.2% in screened men aged 50 and
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older (Lindholt et al., 2005; Norman et al., 2004); how-
ever, current prevalence has been reported at 1.3%—5% of
screened men 65 years and older (Wanhainen et al.,
2020). In addition, though there has been a reduction in
aortic diameter over time in screened men, the growth
rates of small and medium AAAs have not declined
(Sweeting et al., 2018). Once AAA is detected, the aver-
age life expectancy for males is 11 years (Ashton et al.,
2007). The most critical risk of living with AAA is the
possibility of rupture (rAAA), which carries a mortality
rate of up to 81% for men (LeFevre, 2014; Reimerink
et al., 2013). A high male rAAA mortality rate is signifi-
cant, as AAA is often asymptomatic and gives no warning
before a potentially fatal rupture (Kumar et al., 2017).
Generally, once rAAA occurs, the only chance for sur-
vival is emergency repair surgery (Guirguis-Blake et al.,
2019; Wanhainen et al., 2020).

Diagnosis, Surveillance, and Treatment

AAA can be reliably diagnosed with imaging modalities
including ultrasonography (Benson et al., 2018).
Ultrasound has a high specificity (almost 100%) and
sensitivity (95%) for visualizing the aorta and detecting
AAA (Keisler & Carter, 2015). In addition, ultrasound is
safe, inexpensive, and commonly used for diagnosing
AAA (LeFevre, 2014; Schaeberle et al., 2015). If an
AAA of 3.0 cm or larger is detected, the patient should
be formally diagnosed and undergo surveillance every 3
to 12 months (LeFevre, 2014). During the surveillance
period, conservative medical treatment and risk factor
modification, such as smoking cessation, are standards
of care (Isselbacher, 2005). An AAA diameter of 5.5 cm
or greater is used as a threshold for surgical repair of
AAAtoprevent rAAA (Keisler & Carter, 2015; LeFevre,
2014). The leading options for AAA repair are open sur-
gical repair and endovascular aneurysm repair (EVAR)
(Benson et al., 2018; Carino et al., 2018). Both surgical
methods are used for the elective repair of large AAAs
and the emergent repair of rAAAs (Keisler & Carter,
2015).

Evidence-Based Guidelines

Four major randomized control trials (RCT) have eval-
uated the effects of one-time screening for AAA with
ultrasound in asymptomatic men aged 65 or older
(Lindholt et al., 2005; Norman et al., 2004; The
Multicentre Aneurysm Screening Study Group, 2002;
Wilmink et al., 1999). All four trials exhibited lower
AAA mortality, rAAA incidence, emergency repair
surgeries, and 30-day postoperative mortality in inter-
vention cohorts screened for AAA compared to control
cohorts not screened for AAA (Lindholt et al., 2005;

Norman et al., 2004; The Multicentre Aneurysm
Screening Study Group, 2002; Wilmink et al., 1999). A
meta-analysis of population based RCTs estimated that
inviting men 65 years and older to screen was associ-
ated with decreased AAA-related mortality and AAA-
related ruptures over 12—15 years (Guirguis-Blake
etal., 2019). Based on the findings of an RCT that also
compared AAA screening in women, many interna-
tional guidelines support AAA screening for men only
(Statheretal., 2013; Wilmink et al., 1999). Preventative
health-care task forces from countries including
Canada and the United States issued recommendations
on screening for male AAA. The Canadian Task Force
on Preventative Health Care recommended one-time
screening using ultrasound for men aged 65-80 years
old for AAA (Singh et al., 2017). The US Preventative
Services Task Force recommended one-time AAA
screening using ultrasound for men aged 65-75 years
old who have ever smoked at least 100 cigarettes
(LeFevre, 2014; Owens et al., 2019).

Men’s Participation in Screening Programs

From this evidence, it is apparent that AAA screening is
an essential men’s preventative health measure that is
underutilized in North America and requires attention
from policymakers and primary care practitioners (PCPs).
Despite guidelines, participation in screening among men
remains low in the United States. For instance, Olchanski
et al. (2014) reported that less than 1% of eligible men
were screened for AAA. To date, there are no provincial
or federal AAA screening programs for men in Canada
(Ali et al., 2016). Men’s participation in international
AAA screening programs varies significantly; in the
United Kingdom and Sweden, participation is approxi-
mately 80% for older men (Benson et al., 2018; Zarrouk
et al., 2013). Interestingly, the United States, the United
Kingdom, and Sweden all have AAA screening pro-
grams for eligible men; yet participation rates are
significantly lower in the United States. Although the
United States retains a user-pay health-care system,
Medicare has been covering the costs of AAA screening
for eligible men since 2007 (Medicare, n.d.). However,
the logistics employed by screening programs also vary
by country. In the United States and Canada, men are
referred to AAA screening by their physician; in
Sweden, electronic population-based invitations are
sent to eligible men recommending their participation,
bypassing physicians (Hultgren et al., 2020).

The Canadian and U.S. AAA screening guidelines
provide recommendations to PCPs, because preventative
medicine is a core practice in primary care (Canadian
Medical Association, 2019; LeFevre, 2014; Singh et al.,
2017). But, given the discrepancies between participation
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rates in North America and Europe, a practice gap likely
exists in AAA screening for men and by extension PCP
compliance with guidelines. The purpose of the current
scoping review is to provide a synthesis of the literature
to describe the benefits and potential harms of screening
older North American-based men (=65 years old) for
AAA. In discussing the findings drawn from the litera-
ture, additional PCP recommendations are made.

Methods

The current study was directed by the following research
question: What are the benefits and potential harms
of screening older adult men for AAA? Arksey and
O’Malley’s (2005) scoping review framework neatly
matched the aim of the current study wherein summariz-
ing and disseminating key research findings and identi-
fying research gaps were central to synthesizing
understandings about AAA screening in men. Scoping
review methods utilize a structured approach for extract-
ing key concepts from the available evidence (Mays
et al.,, 2001). The sequence of steps as described by
Arksey and O’Malley (2005) were followed: (1) identify
the research question, (2) identify relevant studies,
(3) select articles and studies, (4) chart the data, and
(5) collate, summarize, and report the results.

Study Selection

CINAHL, MEDLINE Ovid, Embase, and Web of Science
databases were used to search and locate relevant studies
to address the aforementioned research question. Within
these databases, the following keywords were used:
abdominal aortic aneurysm, aortic rupture, health screen,
health status indicator, screen, screening, mass screen,
screening test, male, and men. These search terms were
used in various combinations and as subject headings.
Boolean operators “AND” and “OR” were applied to
combine search terms and retrieve relevant results.

Articles met the inclusion criteria if they were primary
empirical studies published in English from 2013 to 2019
inclusive and reported AAA ultrasound screening prac-
tices and outcomes in men. Articles were not limited by
country of origin. A total of 1722 articles were retrieved
in the database searches. In addition to reviews and meta-
analyses, studies were also excluded if they did not report
screening outcomes in men or disaggregate gender in the
study findings, focused on aspects of AAA other than
screening (surgical options, etiology, etc.) or technical
aspects of sonography, or reported on conditions other
than AAA. By eliminating duplicate articles and reading
titles and abstracts, followed by full-text reads, 19 articles
were ultimately selected for inclusion in the current scop-
ing review (Figure 1).

Charting the Data

The matrix method, as described by Garrard (2017), was
used to organize and review the set of articles (Table 1).
The 19 articles were comprehensively read, decon-
structed, and their content extracted to build the synthesis
matrix and to enable comparison of studies. This allowed
key themes to be inductively derived and synthesis of the
articles to be produced. These insights are featured in the
findings and subsequently discussed in terms of their
application to practice.

Findings

Of the 19 articles included in the current scoping review,
18 employed quantitative analysis methods and one used
a qualitative approach (Pettersson et al., 2017) (Please
see Table 1). Among the 18 quantitative studies, six were
prospective cohort studies, six were retrospective cohort
studies, three were retrospective cross-sectional studies,
one was a retrospective mortality study, one was a com-
parative cost analysis, and one was an RCT. The qualita-
tive study employed an exploratory design methodology,
using focus group interviews. Eight studies were con-
ducted in Sweden, three in the United States, three in
the United Kingdom, one in Switzerland, three in New
Zealand, and one in Australia. Overall, findings from 12
articles supported AAA screening, five studies opposed
AAA screening, and two articles were somewhat bal-
anced in their benefits and harms findings. The findings
drawn from the analyses are organized under two descrip-
tive labels: (1) benefits of AAA screening for men, and
(2) potential harms of AAA screening for men. Thematic
findings developed within the benefits included: (a)
reducing mortality, and (b) cost-effectiveness. The two
potential harm themes were: (a) lack of mortality and
morbidity benefits, and (b) inconsistent application of
AAA screening recommendations.

Benefits of Male AAA Screening

Reducing Mortality. The screening detected point preva-
lence of AAAs in men varied from 1.5% to 7.1% (Chun
etal.,2013; Engelberger et al., 2017; McCaul et al., 2016;
Svensjo et al., 2013; Wanhainen et al., 2016). Among
these screen-detected AAAs, 0.4%—7% were large aneu-
rysms (greater than 5.5 cm) (Chun et al., 2013; McCaul
et al., 2016; Wanhainen et al., 2016). In one study, the
new diagnosis of AAAs in 65-year-old men was attrib-
uted to screening in 98% of cases (Svensjo et al., 2013).
The authors attributed the increased detection and smaller
AAA diameter size at detection to updated U.S. guide-
lines (Zucker et al., 2017). Confirming this trend, the
10-year outcome evaluation of the American veterans’
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Articles yielded using CINAHL, MEDLINE
Ovid, Embase, and Web of Science databases

n=1,722

Duplicates eliminated

Title and abstract review

n=733

n =989

Meta-analyses and systematic reviews
eliminated
n=>51

Studies measuring outcomes on only
females eliminated
n=16

A

Non-primary studies eliminated
n=72

Studies meeting exclusion criteria
eliminated
n=>514

Full text review

n=2380

Studies meeting exclusion criteria
eliminated

Articles eligible for review

n=19

n=061

Figure |. Article Selection Process.

AAA screening program reported fewer large AAAs had
been detected in the last 5 years of the study, and overall,
more but smaller (3.0-4.4 cm) aneurysms were being
detected. In addition, the 10-year rate of AAA diagnosis
had declined from 7.2% to 6.3% in the first 5 years with
patients expected to outlive their predicted 11-year life
expectancy (Chun et al., 2019).

In a prospective study, zero men with screen-detected
AAAs experienced TAAA, and the only documented
rAAA case occurred in a cohort of men that did not attend
AAA screening (Svensjo et al., 2013). Also reported was
a statistically significant lower incidence of rAAA in a
screened group (n = 72; 0.37%) versus a non-screened

group (n = 99; 0.51%) (McCaul et al., 2016). Four years
after the initial implementation of a Swedish national
screening program, the incidence of rAAA in men
decreased from 10.5 to 6.2 per 100,000 person-years
(Otterhag et al., 2016). A UK retrospective study of men
in their national AAA screening program reported that the
cumulative incidence of rupture over 8 years (2009-
2017) was very low (0.04%) (Oliver-Williams et al.,
2019). Thirty-one men experienced a ruptured AAA and
29 died; however, the authors concluded men enrolled in
intensive surveillance were safe, and that the 5.5-cm
threshold for referral should not be changed (Oliver-
Williams et al., 2019).



(panunuod)

“Afeiow vyy
3UBISQNS SINQLIIUOD JOU PIP UIPIMS Ul BUIUD3.DS Yy
‘A4a8ans
SAI123J3 JO Y[SII PISEAIOUI UB PUE SISOUSEIP Y\ JO SPPO PISEADUI YIIM PIIBIDOSSE SEM SUIUS3.IDG
“8UIUSD.DS IIM PRIBIDOSSE AMI[BIIOW Y/ Ul UOnINpaJ uedliudisul uy

DNpaJ paAtasqo ag.e| aya 01 4|

‘SSOUDAIIIDYD-ISOD JO SP|OYSIY3
USAUOD MOJ2q 3SOD B JB SOWO0DINO Y3[eay pjaik 03 seadde ||ns yyy J0j usw plo-Jesk-g9

|eu

Bulua2.3s ‘W J9A0 JUBWISEUBW WYY Ul sa8ueyd pue auseAdld vy Jo uondnpad sy aadsaq

*9A11D3Y2-150D A|YB1y (1135 sI Bulua.DS Yy Y
"ATVO 42d 1502 a3 pasea.dul YaIym ‘9dudeAd.Id WYY JOMO| PUE SISOD Pasea.du|
'ssaa3s paAlRdIad
pue yajeay [edisAyd 1oedw Ajoaesspow Aew sisouSelp yyy 842 Inoqe aspajmous| SuiaeH
‘uojssaudap pue ‘A39Ixue ‘DS Ul SANO.IZ USIMIDG PIAIDSGO DI9M SDOUDIYIP ON
"3UI[95BQq JB BIIOE [BULIOU B YIIM USW URY) Y33y [eJauad pue
‘aseas|p 01 pajejad ssa.3s ‘ured ‘Buiuonouny [eaisAyd yam swisjqoud adow paiiodal yyy Yam uspy

*aouepuaIE UO 1dedw) JuedlIuSIS Aj[edi

B1S B PRY 9USPISA JO BAIY
VOIS
[euoneziuedio pue [erueuly padiwl| Sulinbau ‘9|qises) s1 vy 10) 08—§9 Pase usw Bujusaudg
‘suapiaoad aued Asewiad Aq sauljaping Suiuaauds yyy 3y jo uonedidde pue ssauaieme
J973.8 BUPIe.ISUOWSP ‘9SBRJDIP O3 PANUIIUOD ey SBUIUSRIDS Yy Selidoaddeur jo daquinu ay )
*s[et3 [ea1ul)d ur paysijgnd 1eya uey sislawelp
J3||BWS JB PUE ‘SWSAINSUE 9J0W Pa1DIBP SIey SUeIaIaA ay3 1e weadoud Suiuaauds yyy adie| v
‘w93 Suo| ay3 Ul sausned s3yauaq ‘sueak ()] I8 UDAD ‘BUIUIIDS JO SSAUSARDDYD
anq ‘Aljeaiow asned-|je $9onpaJ 8uluda.ds Y dPN|aUod JouueD) ‘sieak 0z—§| Jo polsad
sisjeue 1a8uo| uaAIB ‘Aoue1dadxa 91| Jeak-| | paidafod aivya dAIINO 1M sjusned asaya 10adsng
'sqeak 7°0| Jo dn-mojjo a8eaaA. UR PRY /00T Ul PAUSAIDS (%/°G9) sauaned \yyy jo AaLiolely
'$9ZIS I3|[BLS I8 SWSAINSUE JO UOIDIDP puE ‘BUIUIDS USW J2BUNOA 10J PUR ‘SSAUDIBME
J91e2.3 Bunsa83ns ‘weuSo.d Jeak | Y3 JaA0 pases.dap sauaired Buiusauds jo a3e a8edaAy
‘sueidisAyd 3sow jo yoro.udde Juswiea.n 3q ||Im suIeIs pue ‘UoiIessad Bupjos ‘Juswadeuew
1030%} 5{s1 JE[NDSEAOIP.IED SWNSSE SIOYINY S95eaI9P (WD §'G<C) SwisAunaue a8.e| jo Jaquinu
ay3 pue smo.B (wd 4H—0g) sIuaEd JO 1I0YOD W\ SIY3 SE SPEDIP IX3U Y3 UIYIIM SuonmIsul
USpJNQ PINOD SWEXd 3DUE|[IPAINS pasea.du| “weadoud aya Jo sueak § asdly Yam paJedwod sieak
G ISB| B3 Ul WD §'G< SYYY 98| JoMd) pUB P33P (WD p'p—('€) SWSAINSUE I3|[BWS 310}
‘weuSoud Suiusauds yyy
3y Jo IyaUaQq € ‘Jredal SAINIDD [NYSSIIINS JUSMIBPUN WD §'G< WYY YIm sauaned 4G *(sih §
IS1J Ul 9%’/ WO SUIIIP) SWISAINSUR ZET | 1O %E'9 SEM SISOUSEIP WYY JO 1Bl JB3A-0| ‘|[B4OAQ

"JUSAS U3B3p 3Y3 03 JoLid SISOUSEIP WY UB PAAI9DAJ PRY % | € PUEB SS1IPIGIOWOD PeyY SYIeap
40 %/ Apmas siya ul 3ey3 USAIZ A||e1dadsa ‘suosead Jo Jaquinu e 4oy 3dedwi padiwi| sy 01 AP
a.e sweaSo.d Bujuasuds :Apnis (8]07) S, Je 32 uossueyof 1ioddns s3nsau 419y | "PAIBWINSI-ISA0
SI SS9UDAINDRY-150D pue ‘Suljlepow Ul paunided 10U aJe SISOD JUBAI|R. JBY) SnSJe puB %GE'Q
aA0qe s 9dud[eAd.d SB BUO| SB DAIII9YJ2-1500 I BUIUIIDS WY JBY3 WIE|d 3y 3IndsIp sioyany
‘sua19We.ed JOQ) JIAC SDUIN|UI OU PEY 3B YIMOUS Yy
‘sisouselp 8ujuaauds [eniul syl
4938 syauow 7| ss9| AjpAIssaadoud yimous yyy 9y pue yyy Jiayl anoqe 3ygnoys sauedidnaey
'5]03U0d Yaim paJedwod
700 [e21sAyd s92npa. ApUa3sISUOD pue O [BIUSW SIINPAJ A[IUBISURL) Y 10) BujuSa.IdS

((TSE1€1 = u) Bulusa.ds WY 0 PILIAUI 10U 2I9M OYM 1I10YOD
payd3ew-ade ue 03 paJedwod 19M 60T PUB 9007 U9aMIDq Buluaa.ds
03 padIAUl U3 "SJBA §9 Pade Usw Ul Yy 1oy A198.uns pue ‘Aljjeliow
VVV ‘VVV JO 95uapidul aya uo eaep Suisn Apnis 1404od 2A129dso.1a.

,"A4234ns JBNOSEA U0} 42ISISDU YSIPOMS
ay3 pue eep paysijgnd Alesodwaiuod wouy eaep se [|9m se weadoad
Bujusauds pasuswa|duwi ue wo.y pa1d3)|od erep Suisn paiepdn sem

|9pow dnAjeue-uoisdap & Buisn Apnis [BUOIIIS-SSOID 9AIIIRdSOID W

£ PRIRWIASE-21 3IBM | dSYVVYN

woJy sue3aweded pue ‘seied a1n3dni pue YIMo.3 \yyy 150D urew

9Y] "SSVIA Wo.y e1ep dn-moj||o} Jeak-(| SY3 JOJlIW 01 pade.q[eda.
|opow paysiiqnd Bunsixa ay3 jo Apnis 140yod dA13dso.a1a. Y

(021 = u) 3uiusauds Jsye syauow

9 J91j PUE SUI[9SEQ 1B PIIIMSUE 3U9M Y O paleja. suonsanb pue

‘ssa.3s BujuIadUOd suopsanb ‘DS ‘afeds uoissaudag pue Aaixuy
[eaidso ‘AeAdng YajeaH 9¢ wi.io4 1oys aya 3uipnjpul aJreuuonsanb e
Buisn Apnas 1104od sAldadso.d vy

‘(b€91 = u) B2I0E

[BUILUOPQE JI9Y3 JO UOIIBUILIEXD PUNOSE.I|N UE 10§ PAMIAUI 3I9M ‘€| 0T

ul [e3dso [euoiSay ouedn aya jo sdlulP Jusnedino ayy papusine
oym ‘sueak 0g—g9 pase siuaned ajew jo Apnis 110yod sAldadso.d

(1626 = ) Buluaa.ds Yy JUSMISPUN PUE WY

J19y3 8ulinp s91394B810 00| 3583| 3B paYjows oym a3e Jo saeak G/—G9

SO[BLU UBJDIDA [|B SUIAJIUSPI SIOMIBU D4BI-UYI[B3Y S.IBYY SUBISIDA
[euoiBa. & Wo.y pa1de.aIxa eIep Suisn ApNis 110yod 2Aldds0.394

‘9107 ©3 7|07 Wouy paudauds syuaned Mau 9|66

“ApIuyIL 2314M %99 °910T ‘1€ 220 03 £00T ‘| uef wo.y (uaw

979'61 = U) BuIU93.DS \Y\yY JUSMISPUN PUB SWINS| JISY3 Ul 5913906810
001 JO wnwiuiw & pasjows oym 33e Jo sieak G/ 01 §9 uaw Sulkua)|

WIsAS 2.e2-1[BAY SJIBYY SUBISIDA [BUOISDI B UIYIIM 9| 0T O3 /00T
woly Y'Y J0) pausa.ds sjuaiied |[e Jo M3IAR LIeyd 9AND3ds0.IRYy

*$3.02S X3pul |, pausisse pue s9pod (D] UO paseq

PUE UOD3||0d AJ[EIIOW [BUOIIBU LLOJ) PLIIUSP] SI9M VY'Y WOy

syrea "uaw jo dnouSqns e Buipnpul 4|07 ©3 0|07 WOy pueesz
MIN Ul P2.a35IS9.1 SYIBSP JO M3IAD [BUOIIDIS-SSOID DAII2dS0.19Y

(110§ = u) sjosuod

VVV-ou yum pasedwod sem sweSoud Suiusauds yyy ul uonedi.ed
y3noays Yy Yaim pasouselp usw 1oy s3403s o) [ed1sAyd pue [eausw
Jo Apmas 140yod aAndadsoud v

‘A498uns pue ‘@3uapdul

*A3[e3aow dY109ds-9SEISIP UO USPIMS Ul
8UIU92.2S W\ JO 1D9)49 B3 DIBWINSD O

-wedaSoud Buiusauds

VYV Sulo3uo ue wo.y sare. aduBpuSIE

pue adus[era.d uo eiep Aseiodwsiuod uo

POSeq SAI109)§9-150 S| USW P|O-Jed4-G9
Suowe \yyy 10} BUIUDD.IS JSYIDYM DIBN[EAD O |

“e1ep
3|qe|reA. 3ep-03-dn 3sow ay3 Buisn Buiusauds
VYV JO SS2USAIIBY-1S0D B3 2IBWIISS-34 O

YVV OU Y3im usw y3im paedwod weadoad
Suiuaauos [euoneu e ul Supedidnaed pue yyy
Yaim pasouselp usw pjo-Ieak-g9 ul DOS pue

sasuanbasuod [e1osoydAsd sy 21e8nssAul 0

uonejndod ajew Al4appe ays ul Yy
Joj weaSoud Bujusauds ueds punose.ljn ue jo
53502 pue ‘9dueIdadde ‘A1i|iqises) 93 SSIsse O]

‘W1sAs dJed-Y3[RRY SJIRyY
sueda19 A [euoiSad e ul weaSoud Suiusauds
VYV UE JO S9WO02IN0 Jed4-G 9Y3 9IBN[eAS O]

(€107 “Ie 39 UnyD JO oM sanuRUOD)
“WR3sAs dJed-y3[eay Sieyy
URJ9I9A [euoiSad & ul weaSoud Buiusauds
VYV UE JO S3WO02IN0 J4edA-()| 9IBN[EAS O]

weaBoud Suiusauos
B WO Pa31jauUaq dARY IYSIW OYM VY WO}
Buikp suosuad jo suonuodoud ays aquIdsap o

‘weadoud
8uIua3.ds WY Paysi|qeasa ue wo.y eiep Suisn
700 uo sisoudelp yyy jo 1oedwi 9y ssasse 0|

uapamg
‘8107 “Ie 32 uossueyo[

uspamg
‘£10T “Ie 39 493

wop3ury paaun
‘10T “Ie 32 Joro|D

uapamg
‘£10T “|e 39 uossolg

PUBLIRZUMS °/ | 0T
“|e 39 4a84aqa8ug

sa1e3g panun
‘€10T “[e 3@ unyy

sa1.1g palun
‘610T “Ie 3@ unyy

pueesz
MaN ‘610 “[e 32 UBYD

wopSury paun
‘810T “[e 32 yieg

spoyajy/a|dwes/udissag Apms

Apmis jo (s)wiry

uoned0T ‘Jes ‘doyiny

(61 = N) s3pnRIy maway °| 31qeL



"32404 Y|SB SIIIAIDS DAIUDARI SN
's9sA[eU. PUE SIUDWSINSESL SWODINO IUDIYIP IO) P
‘weudo.y 8ulusa.dg WsAINauy J11J0Y [BUIIOPQY [BUOIEN],
“aea4-9)1| paasnipe-Aijenb Ay 9y jo Ajenb = o ‘wsAinaue dnuoe [eUILIOPGE = WYY 910N

30 s3z|s a|dwes SNOLBA,

‘sisouselp
e 9ZIs WisAINaue J3j[ews Yiim ‘91dead Uno ul uonda39p wiskinaue pue ssaualelidoidde
8UIUBIDS Yy PISERDUL Y3IM PRIRIDOSSE US3Q dARY SBUIRPINS (4| S4SM Pepdn ay |

‘8umas Aredodwiaiuod e ul 9A1I9Y-1503 A|ySiy
SI PUE 9INSEW Y3[edY 9AUDAD.I DADDYD UE S| Y 04 UsW po-Ieak-G9 Suluaa.dg “Aujeriow
oly19ads-\yyy Ul UoIINpa. Jued| B 31M PI1BIDOSSE SEM SUIUD9.DS JO UORINPO.AUI By |

VYV jo ASojoiwapids pue juswaSeurw aya ur sa8ueYD U3 Y3 AdUIS
P210OU 3J9M SUOIIINPA YSII SANE[S. PUB IN|OSQY "DAIIIIYYS-1SOD SUIBW VY 10) Udw Sulua3.dg

“A3[eaiow pateja. yyy-uou y3iy pue 3ed Jiedad ySiy € pey yyy pa3d9Iap SUIUSIDS B YIIM UL
*saeaf G 3 9jes sem 3unies Asedodwiaiuod e ul ulusalds yyy

*s98ueyD 9]4159)1] pPUB WSAINBUE 33 JO 3ZIS DY) SSNISIp 03 ddeds SAIZ pue
A31n23s o s3ulj9y s,usw 30wWo.d 03 Yy 9Y3 INOGE PI|MOUD| 9IBDIUNWIWIOD 03 Jueliodwl si 3
‘uonIpuod y3eay Jiay3 aroadwi 03 3A1sayl| J1I9Y3 Isnlpe pINod A3y3 MOy INOGE 2NdISUI BIIM US|
‘310ddns a.ed-y3eay Jo 3de| & padusliadxa usy

*Aeas [eadsoy
40 yadua| U1 9duaJayIp ou 331dsap ‘suiedal Yy SA1DJS UBYD SAISUSAXD SIOW UM Sdiedal

‘weaSoud Suiuaauds e Jo 1els Y1 Jaje suedk § paseaudur
VVYV 2AR23[3 pue (3uedyiudisul |[ed1snels) paseatdsp Y-l JO 92UapIdul Y3 ‘UsW 3NP. JIP[O U]

‘3UI[95Eq JE SWSAINDUE |[BLUS YIIM USW 1O} %GEQ
pue auljaseq 18 SWSAINBUE WNIPIW YIIM USW Ul %79°) PAYIEA ddUE||1dAINS Surinp aunidnu jo
9DUSPIDUI DARBINWND 3| "PAIP USW 3SDY3 JO 4T ‘DIUE||IDAINS SULIN Wy paanadn & pey usw | €

*pa8ueyd 3G PINOYS WD §°G JO P|OYSDUYI [BLIRj24 SN US.4ND 3Y3 JBY) DUSPIAS
ou sI 249y pue ‘ajes Ak JSYYYN St Yans weaSoad 2dUe||IPAINS DAISUSIUI UE Ul PI||0JUS USW
182 9PNJIUOD SIoYINY *(%p'0) MO| AI9A sem saeak g 190 aamdnu Jo 9ouapIdUl SAREINWND

‘[eA491ul A3ure1adun ay3 o Jwi| Jaddn Sy I8 USAS ‘9AIIDDYR-1S0D 3q
PINom syyy Joj weaSoud Sujusauds paseq
gindod e {(ATvQ -1od eaides .iad 4@o s,pueieaz maN) ATVO -od (001°727) 000°SH$ ZN
JO P|OYS3JYD SSaUBAIIDRYR-150D B 1y “uonejndod 1a8.ea aya uy uosiad Jad sy 90070 Jo ures
Y3[eay ueaw e 03 sa3ejsue.d sy SATVO (ZT17 03 €5 IN %S56) 11 Sem ureS yajeay [eauswa.oul
UBaW 343 ‘| |07 Ul SIeak g9 pase uaw Q0 ‘07 AlP3ewixoudde jo uonendod 198.e3 By3 JIAO
‘PUB|BIZ M3 Ul 9A1D3)§2-1502 3q pjnom weaSoud Suiusauns yyy 31A1s-3N

“A3[E3IOW WY/ [[B49A0 B3 UO 10949 JUBdIUSIS A|[BD13SIIRIS OU PRY Sy J0) SulUSD.dg
dnou8 jo.3u0d aya 03 pasedwod dnous paziaul

ay3 ur (auedyiudis A|[ednsies) syyy paJnidna Jomay pue suonesado 9A1IIDI|S S0W U9M B3|

(1€8 = U) POMBIIASI 249M SaUIfaPI
MSU 33 J93JE PUE 2J0J9q SY3UOW G| dY3 Ul Juswaedap A3ojoiped
[e31dsoH [eJoUDS) $139sNYDESSE| Y3 Ul paw.Ioiad suoneulwEexD
punose|n 3ujuaa.ds WY Jo ApNIs 110yod 2ARdadso.nR Y

*(£56'70€ = u) sswodNno [e2184ns
puE ‘Uo pa3edado SyyY ‘SyYyY P12919p -BUIUS3.IDS ‘USW PIUILEXD
PUE P33IAUI JO J2QUINU Y3 2.NSEIW O3 SIIUNOD YSIPIMS |[B WO.) BIep

Buisn Apmas 31040od aAidadso.d vy

| ‘[opow A0}y © Ul pazA|eue

2J4am ©1B(] *(]042u0d) SUIUS31IS OU SNSIBA (P3VIAUI) USW P|O-JBIA-G9 JO
8uiusauds punose.a|n awn-auo Suliedwod Apnis 1104od aAndadso.d
"POp.I0D3. BU9M 510338} disld puE “diedad \yy ‘Aljelloly

(1187 = u) 0£ 23e 3e payiauy
-3J pue (897€ = U) G9 958 38 UONEBUIWEXS PUNOSE.IN OF PIAUI USW
40 Apmas 31040d aAidadsoud

(11 = u) smalaul
dnoJg sndoj 224y3 uj pajedionJed oym usw pjo-1eak-G9 UIAS|D
J0 Apmas aAneJo|dxs sAnelenb v

(691 = u) Jiredad yyy Adualiawa pue dAI3RR
Suioduapun siuaned 9A1IN295UOD Jo APNIS 210Y0d dANdads0.184 W
‘paienjeAs a4am (£07'L0€ = U)
uopeluawa|dwi J93e sIeak  pue (4]5'G87
= u) uoneiuawa|dwi Buiusauds 2.040q s.edk 4 uoneindod owiely
3y "weudoud Buiusauds e jo uoneuswa|dwi sy 493ye pue 3.0jRq
S4B  Jiedad Wy 9ADD|D PUB W\ JO SDUSPIDUI SY3 I0j PIIBN[BAD
sem [eaidsoy Quifely & wo.y eaep Buisn Apnis 310yod dAiRdadsozal

*dn pamoj|oj a1am /0T ©3 6007 WOy

dSYVVN Ul WD ('€= JO VY [BRIUI UB Y2IM PUSIDS USW 759G = N
‘we.Bo.d Bulusauds Wy [BUOIIBU SU3 Ul USW JO SIsAeUR 9AID9ds0.19Y

‘puejeaz
MBIN| Ul SSOUDAIDDYD-1S0D PUB SISOD WRISAS a[eay (SATYD ul) sures
3[eay a3 93eWNISd O3 paidepe Sem [9POLU UOIEBINWISOIIRW AOMIBL|
“Buluaa.ds dieWISAS ou yam (1107
ul sueaf g9 pade usw 0QQ‘0T INOGE 0 uidew] punose.l|n [eUILOPGE
Jjo-auo) weaSoud Bujusauds yyy [ew.ioy e jo uostiedwod 150D
*(084'8€ = ) UONEIIAUI UB DA19D. 30U PIp dnous [o.13uod Y3 pue
B1I0B [eulWOpqE 33 jo AydeiSouose.y|n 1o} uoiIBIAUI PIAIDIRL dnoud
UONUIAIRIUI 3Y | “£8—9 PaSe UBW JO [EL1I P||O1IUOD PAZIWOPUEI \f

‘SUOIIBPUSWIWIOIR 4]SdSN
-7 PASIAS. JO ISBIJD. BY3 YIIM PIIBIDOSSE
8uIU92.2s pUNOSE.I|N Yy Ul S9BUBYD SSISSE O |

‘sueak 69 pade usw Sunssiel wesSoud
SUIUS3.IS WYY UE JO BUIODINO Y3 SUIWIAIDP O

‘usw p|o-Jeak-69

0 BUIUD3.IDS SWII-BUO JO SSDUIAIIAYD
JIWOUOY3 YI[e3Y PUE [BD1UI]> 3Y) SSASSE O]

‘uoljeulwexe punosea}|n dJoe ue

01 uonelAul ue SuImo||oy saeak g uonendod
S[eW p|O-Jed4-G9 © JO DIB) 33 SUIWIISP O

‘Buiuaauds uanje Jeak

| 03 uonelAUl wo.y sisouselp pue ssad0.d

ay3 aousiIadxe 3ujuaauds Aq paJsnodsip
VVV Y3m pasouSelp usw Moy aqLIdsap o]

‘pUE[EDZ MON Ul J23Udd 9|3uls ® Ul poliad

JBIA-€ B JDAO $9SBD DANDI|D puk Adusdiawa
ul Jiedad Y jo 5350 [eadsoy aya aaedwod o)

9DUBPIDUI Y Ul 9SBD.ID9P B 03
P3| SBY YV 10} BulU3.S IYI3YM dIBN[BAS O |

34040d siy3

ul saunadnu [eagjuou pue [e3ey ay3 Suikpnms

Aq WY wnipaw .o |jews e jo sisouSeip

pue 8uluaa.ds J9e weadoud ddug|jIRAINS
33 Ul USW JO AI9JeS Y3 BUIWLISIBP O

‘8un3as puejeaz map e ul weadoud Buiusauds
9]A15-] B JO SSAUDAIIDDYD-ISOD SY3 SSISSE O |

SYvvY

wo.y Aeiow uo saesk £g—9 pade usw uy
SYVY 40} BUIu93.S JO 3dUIN|JUI DY SSISSE O]

s?e3g padun
‘£10T “[e 32 J>pnz

U9pIMS ‘9107

uspams
$10T “Ie 39 Qlsuaag

Uapamg
‘€107 “Ie 33 lsuaAg

uapamg
‘£10T “|& 39 UOsSU21394

pueesz
M3N ‘9107 “|e 38 >jo3d

uspams
‘910¢ “Ie 3@ SeysanQ

N ‘610T

“[e 39 SWEI|IAA-I9AIO

pueesz
MON ‘610 “[e 32 JIEN

BIfRASNY
‘910T “Ie 32 [NeDI

sSulpuiy Aoy

spoyay/a|dwes/udisaq Apmg

Apmag Jo (s)wiry

uonedoT “Jea ) doyiny

(panunuod) *| a|qeL



Bains et al.

Screening men for AAA can contribute to decreased
mortality from fatal rupture (Oliver-Williams et al.,
2019). AAA mortality was approximately 25% lower in
men who were screened compared to men who were not
screened for AAA (Johansson et al., 2018; Wanhainen
et al., 2016). A study of AAA screening among men 65
years and older reported mortality rates 2.4 times higher
in a group that did not attend screening versus a group
that attended (Svensjo et al., 2013). A significant AAA
mortality reduction was noted in Swedish counties that
had established screening programs for greater than 6
years versus regions that had programs for less than 4
years—a mean AAA-mortality reduction of 4% for every
year screened (Wanhainen et al., 2016). AAA mortality
for men =65 years old was 38-74 per 100,000 person-
years in a group not screened for AAA, and 3545 per
100,000 person-years in a group invited to AAA screen-
ing (McCaul et al., 2016; Wanhainen et al., 2016). In
Western Australia, AAA mortality in men who attended
AAA screening was reduced by half, attributed to early
detection and intervention (McCaul et al., 2016).

After 4 years of a national Swedish screening pro-
gram, absolute risk of AAA mortality decreased from 1.3
% to 0.3% deaths with two in-hospital TAAA, which
translates to a relative risk reduction of 75% (Otterhag
etal., 2016). After 13 years of inviting 65-year-old men to
AAA screening, the relative risk reduction of AAA mor-
tality was 40%-42%, and the absolute risk reduction was
approximately 15.1 per 10,000 men invited (Svensjo
et al., 2014; Wanhainen et al., 2016). Wanhainen et al.
(2016) estimated that AAA screening prevented 90 pre-
mature AAA deaths annually. Numerous studies in the
current scoping review support the assertion that early
detection of AAA from screening older men is associated
with a decreased incidence of rAAA, thus reducing mor-
tality (McCaul et al., 2016; Oliver-Williams et al., 2019;
Otterhag et al., 2016; Svensjo et al., 2013, 2014;
Wanhainen et al., 2016).

Cost-Effectiveness. Detecting AAA by screening older
men can allow for efficient repair using elective surgery,
which reduces the financial burden of emergency AAA
repair surgeries. Of 9751 men aged 65-75 who were
screened for AAA in the United States, 67.4% under-
went elective repair surgery for large AAA (Chun et al.,
2013). In Sweden, the incidence of elective AAA repair
surgery in men aged 60—69 before and after the imple-
mentation of a national screening program was 9.7 and
44.2 per 100,000 person-years, respectively (Otterhag
et al., 2016). This study reported that the ratio of emer-
gency versus clective AAA repair surgery for men was
65.5% (58:38) before and 22.7% (75:17) after the imple-
mentation of a screening program (Otterhag et al.,
2016). McCaul et al. (2016) identified significantly

more cases of elective AAA repair surgeries in a cohort
of men aged 64—83 invited for AAA screening (n = 536)
compared to men who were not invited (n = 414).
Several studies confirmed that 18%—50% of AAAs elec-
tively repaired were detected from screening (Otterhag
et al., 2016; Svensjo et al., 2013; Wanhainen et al.,
2016). Furthermore, the median length of stay in hospi-
tal or a rehabilitation facility was 7—8 days after elective
repair and 1012 days after emergency repair, resulting
in higher costs for emergency repairs within inpatient
settings (Peek et al., 2016).

Wanhainen et al. (2016) reported a reduction of emer-
gency rAAA repairs after the implementation of a national
Swedish AAA screening program. Long-term predictions
were an annual caseload of 360 elective AAA repairs
(109% more than with no screening) and 36 rAAA repairs
(59% less than with no screening) in men aged 65 years
(Wanhainen et al., 2016). In an RCT, 30-day mortality
after AAA-repair surgery was 2.4% in men who attended
AAA screening, and 4.1% in men who were not offered
screening (McCaul et al., 2016).

Screening older adult men for AAA was described as
cost-effective in contemporary epidemiologic and eco-
nomic climates (Glover et al., 2014; Hager et al., 2017;
Svensjo et al., 2014; Wanhainen et al., 2016). Each
U.S.-based AAA ultrasound screening examination cost
$58 in 2008 and $38 in 2012; therefore, the long-term
implementation of an AAA screening program was
predicted to become more cost-effective over time
(Chun et al., 2013). In addition, screening programs that
decreased the incidence of rAAA would consequently
reduce inpatient hospital costs from emergency AAA
repairs (Peek et al., 2016).

Quality-adjusted life-year (QALY) is a measurement
of a person’s years of life adjusted to reflect their quality
of life (QOL): one QALY equals one year in perfect
health (National Institute for Health and Care Excellence
[NICE], n. d.). A standard threshold for the effective
usage of health-care resources is US$26,277-US$39,416
per QALY (Glover et al.,, 2014; Hager et al., 2017;
National Institute for Health and Care Excellence, 2013).
The cost of extending one man’s life with an invitation to
AAA screening varied from US$6997 to US$16,270 per
QALY (Hageretal.,2017; Svensjo etal., 2014; Wanhainen
et al., 2016). Within the studies included in the current
review, all costs per QALY were well below the NICE
threshold of US$26,277. The cost per life-year (LY)
gained from screening older adult men for AAA was
US$5346-US$12,787 (Glover et al., 2014; Hager et al.,
2017; Svensjo et al., 2014). The 4.8 LYs gained from
each rAAA prevented by inviting eligible men to AAA
screening was clinically significant in Svensjo et al.’s
(2014) study, as life expectancy is increasing, and AAA
repair outcomes are improving.
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The one-time screening of 65-year-old men for AAA
was assessed as cost-effective in the current health-care
climate, despite the decreased prevalence of AAA and
economic inflation, as it was counterbalanced with better
surgical repair outcomes and increased life expectancy
(Glover et al., 2014; Hager et al., 2017; Svensjo et al.,
2014; Wanhainen et al., 2016). If AAA prevalence were
as low as 0.35%—0.5%, a screening program would still
be cost-effective (Glover et al., 2014; Svensjo et al.,
2014). Nair et al.’s (2019) cost-effectiveness analyses to
estimate the QALY gains and health system costs con-
cluded that a UK-style population screening program
would be cost-effective in New Zealand. These findings
support the claim that screening older men for AAA is
cost-effective and increases the proportion of elective
AAA repair surgeries compared to emergency surgeries,
which is associated with reduced postoperative mortality
(Glover et al., 2014; Hager et al., 2017; McCaul et al.,
2016; Nair et al., 2019; Otterhag et al., 2016; Peck et al.,
2016; Svens;jo et al., 2014; Wanhainen et al., 2016).

Potential Harms of Male AAA Screening

Lack of Mortality and Morbidity Benefits. In contrast to the
aforementioned finding of reduced male AAA mortality
through screening, some studies in the current review
reported no AAA mortality or morbidity screening-
related benefits (Chan et al., 2019; Johansson et al., 2018;
McCaul et al., 2016; Otterhag et al., 2016). These authors
argued that with decreasing prevalence rates of AAA and
AAA mortality and comorbidities in older adult men, the
benefits of screening can become less pronounced.
Johansson et al. (2018) pointed out that AAA mortality
rates began to decrease a decade before the implementa-
tion of a national screening program and continued to
decrease at the same rate after the start of a screening
program. AAA mortality decreased by over 70% in men
aged 65-74 years old, without a noticeable difference
between invited and noninvited cohorts (Johansson et al.,
2018). One RCT reported screening men for AAA
resulted in an insignificant reduction of AAA mortality
during a 13-year-follow-up period after the implementa-
tion of a screening program (McCaul et al., 2016). Addi-
tionally, men aged 65—74 who belonged to the screening
group in this study had an 8% lower AAA mortality than
those in the no-screening group, which is considerably
lower than the 42% AAA mortality reduction in one of
the main trials that informed the Canadian and U.S.
guidelines (McCaul et al., 2016; The Multicentre Aneu-
rysm Screening Study Group, 2002).

A Swedish study reported a contemporary decrease of
rAAA prevalence in men before the initiation of AAA
screening programs, and no significant reduction of
rAAA mortality in screened men 4 years after the

implementation of an AAA screening program (Otterhag
et al., 2016). Another study identified increased 30-day
mortality after rAAA in a cohort of men invited for
screening (61.5%) compared to a cohort not invited for
screening (43.2%) (McCaul et al., 2016). McCaul et al.
(2016) concluded that screening men aged 65-74 years
old for AAA was ineffective because AAA mortality was
not significantly reduced, due to lower than expected
AAA mortality rates in a cohort of non-screened men.
Related to this issue, Chun et al. (2019) predicted that
because more men were being detected with smaller
AAAs at younger ages, increased annual surveillance
would likely burden health institutions in the United
States. Furthermore, Johansson et al. (2018) doubted the
benefits of an AAA screening program, as decreasing
rates of rAAA and AAA mortality were seen in the older
adult male population, regardless of screening. In a
2010-2014 New Zealand death register study, the authors
disputed claims for screening programs being cost-
effective based on their findings that 77% of the AAA
deaths had life limiting comorbidities (i.e., cancer and/or
cardiovascular disease) and 31% had been diagnosed
with AAA diagnosis prior to their death (Chan et al.,
2019). Therefore, the proposed benefits of screening
older adult men for AAA are debatable in the setting of
declining AAA mortality and rAAA prevalence unre-
lated to screening (Johansson et al., 2018; McCaul et al.,
2016; Otterhag et al., 2016).

Three studies exhibited a negative impact on men’s
QoL after undergoing AAA screening. QoL outcomes,
measured as physical component summary (PCS) scores,
showed significantly lower scores at 37 months post-
screening in a cohort of men diagnosed with screening-
detected AAA versus a cohort without AAA, indicating
that these men had a consistently lower physical QoL
(Bath et al., 2018). Compared to men without a screen-
ing-detected AAA, men with AAA reported significantly
higher levels of disease-related stress six months after
screening (Ericsson et al., 2017). Ericsson et al. (2017)
concluded that men who underwent AAA screening,
regardless of receiving an AAA diagnosis, reported a sig-
nificant decrease of physical and emotional role function-
ing, physical functioning, mental functioning, social
functioning, and low PCS scores 6 months after screening
(Ericsson et al., 2017).

In a qualitative focus group study, men with screen-
ing-detected AAA expressed varying levels of anxiety
(Pettersson et al., 2017). Many men were unaware that an
AAA detected during screening may require life-long
surveillance (Pettersson et al., 2017). However, most men
did not trust the reliability of their AAA measurement.
For example, one man was initially diagnosed with an
AAA at screening, but his aortic diameter was within nor-
mal limits at follow-up (Pettersson et al., 2017). Some
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men did not have a health-care professional to consult
after being diagnosed with AAA and felt answers from
physicians were unclear (Pettersson et al., 2017).

Men worried about their AAA growing, which caused
anxiety and negative impacts on their lives, including
concern that they could not control the disease course
(Ericsson et al., 2017; Pettersson et al., 2017). Some men
had uncertainties about how their lifestyle would affect
their AAA and limited their physical activity out of fear
of rupturing their AAA (Pettersson et al., 2017). Two men
expressed living with AAA was a death threat, stating,
“over 50 . . . then it’s critical that it can burst anytime,”
and “41-55, well T have 14 mm left until death” (Pettersson
et al., 2017, pp.73-74). In summary, findings from stud-
ies in the current review assessing the consequences of
AAA screening on men’s QoL suggest that screening was
associated with a negative psychosocial impact on men,
and these QoL implications should be considered when
implementing screening programs, as ostensibly healthy
patients can be diagnosed with a lifelong condition
(Ericsson et al., 2017; Pettersson et al., 2017).

Inconsistent Application of AAA Screening Recommenda-
tions. AAA screening eligibility is recommended for
men =65 years old (LeFevre, 2014; Singh et al., 2017);
however, inconsistent application of AAA screening
recommendations by PCPs, and the associated possibil-
ity of false positives and over- or under-treating was a
caveat to screening older men for AAA (Chun et al.,
2013; Zucker et al., 2017). In the United States, 25%—
28.2% of individuals who were screened for AAA did
not meet the inclusion criteria outlined by guidelines
(Chun et al., 2013; Zucker et al., 2017). Of the appropri-
ately screened patients, 1.3% without screening-detected
AAAs had multiple examinations, 100% of those with
inconclusive results had no follow-up scans to rule out
AAA definitively, and 34.1% with screening-detected
AAAs had no follow-up surveillance examinations
(Chun et al., 2013). Presumed explanations for poor
surveillance adherence were lack of PCP awareness of
surveillance protocols, appointment cancellations, and
rewarding PCPs for screening without penalizing them
for inappropriately screening men that do not meet the
inclusion criteria (Chun et al., 2013).

Johansson et al. (2018) also reported rates of AAA
false positives among men and overtreatment as a result
of screening; however, this study had a smaller sample
size and follow-up period compared to Wanhainen et al.
(2016), another Swedish study included in the current
review. According to this study, there was a false posi-
tive rate of 49 per 10,000 (0.49%) for AAA from screen-
ing (Johansson et al., 2018). The odds of having elective
AAA repair surgery were higher in a cohort of men
invited to screening, resulting in 19 per 10,000 (0.19%)

men potentially overtreated because the increase in
repairs did not correlate with decreased rAAA cases
(Johansson et al., 2018). As demonstrated in these find-
ings, screening inappropriate patients can contribute to
the potentially harmful aspects of screening older adult
men for AAA and reduce cost-effectiveness of a screen-
ing program (Chun et al., 2013; Johansson et al., 2018;
Zucker et al., 2017).

Discussion

The current scoping review provides a synthesis of the
literature to describe benefits and potential harms of
screening older (=65 years old) North American men for
AAA. The benefits of screening older adult men for AAA
were (a) decreased AA A-related mortality, and (b) proven
cost-effectiveness of a screening program. The potential
harms associated with screening older men for AAA were
(a) lack of mortality and morbidity benefits, and (b)
inconsistent application of AAA screening recommenda-
tions. Although the potential harms of AAA screening
were highlighted by five studies, the benefits of screening
dominated the findings of the current scoping review.
Based on the findings drawn from the current scoping
review, AAA screening guidelines are discussed, along
with suggested changes to reflect current AAA epidemi-
ology, improved translation of evidence to practice and
policy, and increased PCP compliance to screening older
adult men for AAA.

Screening older adult men for AAA has increased
rates of AAA detection, decreased rAAA prevalence,
decreased AAA mortality, increased elective AAA repair,
and decreased emergency AAA repair (McCaul et al.,
2016; Otterhag et al., 2016; Peek et al., 2016; Svensjo
et al., 2013; Wanhainen et al., 2016). There has been an
overall decline in AAA prevalence, TAAA prevalence,
and AAA mortality, regardless of AAA screening
(Johansson et al., 2018; McCaul et al., 2016; Otterhag
et al., 2016). AAA screening guidelines from Canadian
and U.S. preventative health-care task forces are informed
by four major trials published between 1999 and 2005
that are likely outdated (Johansson et al., 2018; Lindholt
et al., 2005; Norman et al., 2004; The Multicentre
Aneurysm Screening Study Group, 2002; Wilmink et al.,
1999). To empirically inform updated guidelines, new tri-
als studying the outcomes of screening older men for
AAA within the current epidemiological climate should
be completed. Since findings in the current review dem-
onstrate a decline in AAA prevalence in men, guidelines
should reflect the need for PCPs to evaluate older men
individually for AAA screening appropriateness, by tak-
ing personal risk factors and estimated life expectancy
into account (Olchanski et al., 2014). For instance, men
with a higher number of comorbid conditions, such as
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acquired immunodeficiency syndrome (AIDS), demen-
tia, liver disease, renal failure, heart failure, and chronic
obstructive pulmonary disease (COPD), have shorter life
spans (Cho et al., 2013). This may translate into the need
for a customized AA A screening age range for older adult
men (Kapila et al., 2018). To reflect the current epidemi-
ology of AAAin older adult men, the 2019 U.S. Preventive
Task Force updated their recommendations by incorpo-
rating new evidence into the statement (Owens et al.,
2019). However, recommendations are consistent with
the previous guidelines suggesting that clinicians selec-
tively offer screening to men 65—75 years who have ever
smoked, rather than routinely screening all men in this
age group. This recommendation guides U.S. clinicians
to individually consider each male patient’s medical his-
tory, values, and risk factors to determine if and when
AAA screening is appropriate.

Despite evidence of the benefits and recommendations
supporting AAA screening in older men, screening pro-
grams remain sparse in North America (Kapila et al.,
2018). In addition, screening programs have been ques-
tioned based on concerns about false positives and the
associated psychological harms of diagnosing healthy
older men (Chan et al., 2019; Johansson et al., 2015,
2016). A systematic review, however, concluded there is
no evidence that surveilling older men for AAAs nega-
tively impacts their mental health or quality of life
(Lyttkens et al., 2020).

To fully realize AAA screening benefits, improved
translation of evidence to policy is required. For instance,
although improved survival and decreased mortality as a
result of screening is indisputable, the tendency in the
United States and Australia to repair AAAs smaller than
the recommended threshold may threaten benefits and
cost-effectiveness (Lederle, 2016). Implementing a wide-
spread AAA screening policy that is patient centered,
focused on mortality benefits, and feasible for PCP work-
flow should be considered by policymakers as it has been
proven to be highly cost effective in several European
countries (Olchanski et al., 2014; Pettersson et al., 2017;
Spronk et al., 2011). As a result of widely accepted AAA
screening policies and programs, practicing routine AAA
screening for older men may become normalized and the
benefits of screening, as shown in the current review,
might come to fruition.

From a PCP perspective, low screening rates were
due to lack of familiarity with guidelines and prioritizing
other screening examinations over AAA (Eaton et al.,
2012). To increase PCP awareness of guidelines, preven-
tative health-care task forces and vascular societies must
consider strategies to improve guideline dissemination,
with emphasis on screening men that meet the inclusion
criteria determined by guidelines. Financially incentiv-
izing PCPs may improve compliance; however, this may

reduce the overall cost-effectiveness of a screening pro-
gram (Wanhainen et al., 2016). Another method to aid in
increasing AAA screening rates and attendance is best
practice alerts, which alert the PCP to screen an eligible
patient for AAA when their electronic medical record is
opened (Hye et al., 2014). Screening for AAA could
also be modelled after breast and colorectal cancer
screening programs in Canada and guided by the popu-
lation-based invitation system employed in Sweden,
rather than leaving referrals to individual physicians.
Additionally, media campaigns that target men over 65
years and encourage self-referral for AAA screening
may achieve a higher AAA detection rate (Meecham
et al., 2016). To further reduce costs, strategies should
be implemented that aim to decrease the rate of screen-
ing patients that do not meet the criteria (Chun et al.,
2013; Owens et al., 2019).

Limitations of the current scoping review include the
geographical diversity of the included studies. AAA
screening programs, guidelines, epidemiology, and costs
vary from country to country. In addition to diverse cul-
tural values surrounding men’s health in these jurisdic-
tions, there are considerable system differences for
AAA screening in countries such as Sweden and Canada
(universal public health system) versus the United States
(private user-pay system). Further, studies in this scop-
ing review focused on medical outcomes; however, there
are social determinants of health including ethnicity,
education, and income that influence screening program
access and outcomes that are not addressed herewith. It
is also important to note the limits of scoping reviews
wherein they are not intended to formally evaluate study
designs and methodologies nor assign empirical weights
to specific study findings. Due to these discrepancies,
the findings of the current review may not be directly
comparable across the included studies.

Conclusion

PCPs must consider the benefits and potential harms
when deciding to screen older men for AAA. To aid in
this decision-making process, guidelines for PCPs can
support consistent AAA screening, diagnostic, and treat-
ment practices. Although the current review found that
the benefits of screening for AAA outweigh the potential
harms, PCPs must consider each older male patient for
AAA screening on an individual basis, as the potential
harms cannot be disregarded. Additionally, screening
programs should be studied in the context of each
region’s AAA/rAAA epidemiology, including cost anal-
yses, before implementation, to determine feasibility.
Ultimately, screening men for AAA can allow for early
detection, surveillance, and intervention of a potentially
fatal condition (Zucker et al., 2017). Screening older
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adult men for AAA can be a practical preventative
approach to men’s health.
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