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Background: Background: 

Abdominal aortic aneurysm (AAA) has a global prevalence of about 5% and its first presentation can be 
acute and fatal. USPSTF recommends one time screening for men aged 65 to 75 years who have ever 
smoked. We designed a study to evaluate the effect of resident education on AAA screening ordered in 
our outpatient primary care clinic. 

Methods: Methods: 

All men aged 65 to 75 years of age attending appointments in the resident run clinic were included in the 
study. Pre-intervention data was collected retrospectively for 5 weeks which included patient 
demographics and the rates of appropriate AAA screening and surveillance. This was followed by an 
educational intervention consisting of weekly teaching sessions in the clinic regarding USPSTF guidelines 
for AAA screening for 5 weeks. We collected post intervention data for five weeks and analyzed the data 
using SPSS 19. 

Results: Results: 

107 and 144 patients were studied in the pre-intervention and the post intervention group respectively. 
The rates of AAA screening did not increase but rather showed a non-significant decrease in the number 
of abdominal ultrasounds ordered for eligible patients during a clinic visit (9.8% vs 12.7%). However, 
among patients who qualified for AAA screening, AAA screening was discussed much more during the 
office visit post intervention as compared to pre intervention (17.4% vs 3.8%). 

Discussion: Discussion: 

Our study shows that resident education might not be enough to drive a significant improvement in AAA 
screening rates however it did improve the rates of discussion of AAA screening during clinic visits. No 
prior study has evaluated the effect of sole resident education on AAA screening rates. However, a few 
studies have reported findings after an electronic health reminder intervention but with varied results. 
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ARTICLE

Abdominal Aortic Aneurysm Screening and
Surveillance e Can We Do Better? A QI Project

Hassan Saeed*, Hania Liaqat, Vidisha Master, Binita Neupane

Rochester Regional Health System, Rochester, New York

Abstract

Background: Abdominal aortic aneurysm (AAA) has a global prevalence of about 5% and its first presentation can be
acute and fatal. USPSTF recommends one time screening for men aged 65e75 years who have ever smoked. We designed
a study to evaluate the effect of resident education on AAA screening ordered in our outpatient primary care clinic.
Methods: All men aged 65e75 years of age attending appointments in the resident run clinic were included in the

study. Pre-intervention data was collected retrospectively for 5 weeks which included patient demographics and the rates
of appropriate AAA screening and surveillance. This was followed by an educational intervention consisting of weekly
teaching sessions in the clinic regarding USPSTF guidelines for AAA screening for 5 weeks. We collected post inter-
vention data for five weeks and analyzed the data using SPSS 19.
Results: 107 and 144 patients were studied in the pre-intervention and the post intervention group respectively. The

rates of AAA screening did not increase but rather showed a non-significant decrease in the number of abdominal ul-
trasounds ordered for eligible patients during a clinic visit (9.8% vs 12.7%). However, among patients who qualified for
AAA screening, AAA screening was discussed much more during the office visit post intervention as compared to pre
intervention (17.4% vs 3.8%).
Discussion: Our study shows that resident education might not be enough to drive a significant improvement in AAA

screening rates however it did improve the rates of discussion of AAA screening during clinic visits. No prior study has
evaluated the effect of sole resident education on AAA screening rates. However, a few studies have reported findings
after an electronic health reminder intervention but with varied results.

Keywords: Abdominal aortic aneurysm (AAA), Screening guidelines, Resident education

A bdominal aortic aneurysm (AAA) is typically
diagnosed when the abdominal aortic diam-

eter is >3 cm.1 It has a pooled global prevalence of
about 4.8% with the most common age group being
men aged greater than 65 years.1 The risk factors for
this disease include hypertension, cigarette smoking,
coronary artery disease, dyslipidemia, stroke or
renal disease.1 It is often asymptomatic and its
rupture, which is usually acute and fatal, can be its
first presentation.2 A meta-analysis done in 20193 for
United States Preventive Services Task Force
(USPSTF) showed that screening in men older than
65 years of age resulted in AAA related mortality
reduction of about half reducing also AAA related

ruptures and emergency surgical procedures. How-
ever, it did not show any significant reduction in all-
cause mortality.3 These findings along with the
meta-analysis done in 20054 and 20145 are the basis
for USPSTF continuing to recommend one time
screening for all men aged 65e75 who have ever
smoked in their life. Ultrasounds has a high speci-
ficity and sensitivity (100% and 95% respectively) for
detecting AAA and they are safe and inexpensive.6

Screening does not seem to be associated with sig-
nificant physical and psychological harm.4

Despite the ease of screening, research indicates a
lack of compliance with the advised AAA screening
recommendations. One study in 2015 showed that
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rates of screening in 2012 with an ultrasound was
9.2% in all eligible patients and 41% of eligible pa-
tients had screening with any other imaging that
included the aorta.7 One recent study in 20228

showed that with 1 year of follow up only 7%
eligible patients had AAA screening done.
Our study's main aim was to educate the residents

regarding the USPSTF guidelines for screening for
Abdominal Aortic Aneurysm (AAA) in the male
population in the outpatient setting and compare
this intervention's effectiveness on the rates of AAA
screening.

1. Methods

1.1. Study design

We secured Institutional Review Board approval
from our hospital to conduct this study at a com-
munity-based urban resident-run clinic. We did a
retrospective chart review of male patients aged
65e75 years of age. We compiled a list of all the
patients who attended their appointment in the
clinic for 5 weeks. The male patients in the age
group of 65e75 years were then included in the
study from this list. We included patient with any
smoking history in the analysis. This was done so
that we could also study the ordering rates of AAA
surveillance, in addition to AAA screening, for pa-
tients with history of AAA based on prior imaging
among patients with any smoking history. Subse-
quently, we conducted weekly teaching sessions in
the clinic regarding current USPSTF guidelines for
AAA screening and regarding AAA surveillance for
known AAA. These sessions, consisting of half-hour
lectures held once a week for five weeks, were
attended by residents during their clinic block,

irrespective of their training year. Our residents
cycle for one week in the ambulatory clinic every 5
weeks thus allowing the opportunity for every
resident to attend the session at least once. We also
conducted a short teaching session during one of
our academic half days where most of our residents
are present. These teaching sessions were done by
the authors of the study i.e., chief residents and
senior residents. After five weeks, we collected the
post intervention data for five weeks again. We
compared the pre- and post-intervention data to
compare the effectiveness of academic training on
the rates of AAA screening.

1.2. Statistical analysis

Comparisons of the descriptive and AAA
screening data for the pre-intervention and post-
intervention phases were made using t-tests, chi-
square tests, 95%CI, and OR. Statistical significance
was based on independent two-sided tests with an
alpha error of 5%. Statistical analyses were con-
ducted using IBM SPSS Statistics version 19.0.

2. Results

One hundred seven patients were studied in the
pre-intervention group, and one hundred and forty-
four in the post-intervention group. The baseline
characteristics of these patients are in Table 1. The
most notable difference was in the racial categories
with the most prominent race being Latino/His-
panic (40.4%) in the pre-intervention group while in
the post intervention group an almost equal per-
centage of White (36.6%) and African American
(35.9%) were prominent. More patients in the post-
intervention group had a history of prior abdominal

Table 1. Demographic characteristics of the study.

Pre-intervention
(N ¼ 107) (N (%)*)

Post-Intervention
(N ¼ 144) (N (%)*)

P value

Age, Mean (SD) 69.5 (SD ¼ 3.182) (65e75) 65.6 (SD ¼ 2.979) (65e75) 0.173
Ethnicity (%) <0.01
White 22 (20.2) 53 (36.8)
African American 25 (22.9) 51 (35.4)
Latino 44 (40.4) 31 (21.5)
Asian 4 (3.7) 4 (2.8)
Others 12 (11) 5 (3.5)
Smoking status 0.052
Any smoking history 80 (74.7) 91 (63.2)
Non-Smokers/Never Smokers 27 (25.2) 53 (36.8)
History of Previous Abdominal Imaging 0.022
Yes 33 (30.8) 65 (45.1)
No 74 (69.2) 79 (54.9)
History of Previous AAA 0.305
Yes 2 (1.9) 6 (4.2)
No 105 (98.1) 138 (95.8)
*N%: Percentage
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imaging (45% vs 31%). One of the few interesting
findings in our study was that about 98/251 (39%) of
patients had gotten abdominal imaging in the past
commenting on the aorta.

2.1. AAA screening/surveillance

During our pre-intervention phase about 73.8% of
patients qualified for AAA screening while 63.9% of
patients were eligible for AAA screening in the post-
intervention phase. Most of the patients who did not
qualify for AAA screening were never smokers
except for one patient who did not qualify as he had
abdominal imaging recently commenting on the size
of the abdominal aorta. The rates of AAA screening
and surveillance did not increase but rather showed
a non-significant decrease in the number of
abdominal ultrasounds ordered for eligible patients
during a clinic visit (9.8% vs 12.7% OR: 0.76
(0.29e1.97)). (Table 2). However, among patients
who qualified for AAA screening, AAA screening
was discussed much more during the office visit post
intervention as compared to pre-intervention (17.4%
vs 3.8%). In contrast, other health care maintenance
(excluding AAA screening/surveillance) discussion
regarding all recommended screenings was held
more during the post-intervention phase signifi-
cantly (71% vs 49%). This enumerates all patients
whose clinic visit notes indicated that any other
healthcare maintenance screening such as colonos-
copy, PAP smears, DEXA scan or Mammograms was
discussed during the visit. These patients did not
have extra appointment time nor were these specif-
ically annual physical visits. This points to a fact
that overall other healthcare maintenance and
AAA screening/surveillance was discussed more
frequently in the post intervention group even

though the rate of AAA screening/surveillance
orders shows a non-significant decrease.
In our study only 8 patients had a prior diagnosis

of AAA out of which 3 qualified for AAA surveil-
lance exam at the time of office visit however it was
discussed and ordered only in 1 patient.

3. Discussion

In our study, the results show that resident edu-
cation might not be enough to drive a significant
change in improving screening rates for AAA. AAA
screening discussions during office visits are even
more important right now. The COVID pandemic
has affected the AAA screening rates as in a survey
in 20209 showed that only 59% of men stated that
they would definitely attend their surveillance scan
appointments compared to greater than 90% rate
before COVID 19. Only 19/171 patients in our study
who qualified for AAA screening had ultrasounds
ordered which is comparable to rates in the litera-
ture.8,10. One study7 suggested that the rate of AAA
screening is higher in academic centers than family
health centers suggesting that our reported rate
might be even higher than the general community
in our area. However, an important finding to keep
in mind is that the rate of discussion of AAA
screening or surveillance did improve significantly
from 3.8% to 17.4%. This might hint that other fac-
tors, despite having a discussion about AAA
screening/surveillance during clinic visit, might also
be responsible for the low rate of AAA screening/
surveillance ordering.
We were not able to find any previous study that

evaluated that effect of only resident education on
the screening rates for AAA. One of the other
methods that have been implemented in this

Table 2. Results of the study.

Pre-intervention
(N ¼ 107) (N (%))

Post-Intervention
(N ¼ 144) (N (%))

P value

Patients qualifying for AAA Screening/Surveillance 0.094
Yes 79 (73.8) 92 (63.9)
No 28 (26.2) 52 (36.1)
Other Healthcare maintenance discussed during office visit <0.01
Yes 52 (48.6) 103 (71.5%)
No 55 (51.4) 41 (28.5%)
AAA screening/surveillance discussed during office visit

of the patients who qualified
<0.01

Yes 3 (3.8) 16 (17.4)
No 61 (77.2) 44 (47.8)
Discussed during previous visit 15 (19.0) 32 (34.8)
AAA screening/surveillance ordered during office visit of

the patient who qualified
79 total 92 total 0.567

Yes 10 (12.7) 9 (9.8)
No 69 (87.3%) 82 (90.2)
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endeavor is the use of electronic health care re-
minders. One of the earlier studies evaluating the
effect of electronic health care reminders in
improving AAA screening was done in 201011 and it
showed a remarkable improvement in screening
rates to 56%. However, in one study done by Eaton
el al.,12 they found that even with the use of physi-
cian reminders the screening rate for eligible pa-
tients was only 12.9%. Another study by Sypert
et al.10 compared the effectiveness of electronic re-
minders in residents showed that the screening rate
improved by 27.8% after 1 year. Thus, the use of
electronic reminders continues to show somewhat
of a mixed response.
Another set of interesting findings in one of the

studies12 was that the screening was more likely to
be ordered if the total duration of the visit was
longer. This suggests that preventative services are
more likely to be addressed if more time is spent per
patient. Another barrier that was mentioned was
that AAA screening is usually once in a lifetime and
other screenings which might be more pivotal and
regular might take precedence over it. Our study, as
previously mentioned, does however report
increased discussion during clinic visits regarding
AAA screening/surveillance. However, this did not
translate into a higher rate of appropriate AAA
screening/surveillance orders. The healthcare
maintenance discussion during visits increased in
the post-intervention group which could suggest
that maybe other screening tests took precedence
over AAA screening resulting in lower AAA
screening order rates despite increased AAA
screening discussion. The patients in our study did
not have extra appointment time nor were they
specifically coming for annual physical visits.
Racial disparities can also play a role here and in

the study by Anjorin et al.,8 blacks were 27% less
likely to receive AAA screening than white patients.
Our post intervention population did have a higher
African American population and it is unclear if that
led to an attrition of the positive effects of resident
education.
Incidental imaging of the abdominal aorta ap-

pears to have a meaningful contribution to overall
AAA screening as many patients will get routine
imaging of the abdomen at least once in their life.
These used to be the primary method of detection of
AAAs before the guideline recommended ultra-
sound was suggested. In one study in 202213 almost
18% of eligible patients had undergone incidental
imaging of their abdominal aorta as compared to
39% of patients in our study. Ruff et al.7 reported
that 31% of screening ultrasounds performed in

their study were unnecessary as these patients had
already undergone imaging in other modalities that
included the abdominal aorta. These findings urge
to keep in mind the effect of prior imaging and its
role in ordering AAA screening.
It is also worth exploring the involvement of

ancillary staff in screening programs in improving
the screening practices for abdominal aortic aneu-
rysm. In fact, in the study by Eaton et al.12 up to 70%
of the providers indicated that a nurse directed
ordering system would improve the rates of AAA
screening. Another interesting idea is the use of
telemedicine in screening programs for abdominal
aortic aneurysms.14

There is a clear area of improvement in the rates
of AAA screening in our community, and we are
currently planning to conduct a second phase of this
study, where we will implement an electronic health
reminder to help residents improve screening rates.
Our study has multiple limitations. Firstly, it was

performed over the 3-month period in one tertiary
care center in the outpatient clinic hence the results
might not be something we can generalize. It is also
possible that the screening rates would improve
over a longer study period as it evident in the study
done in a VA hospital15 where the screening rate
improved to 73.7% when the patients were followed
up for their full 10 year eligibility period. There was
no control group in this study that also limits
generalizability. Resident knowledge and comfort in
counselling patients on AAA screening was also not
studied in our study.

4. Conclusion

Continued efforts are required to augment AAA
screening rates in our society. Our study showed
that robust educational interventions might not be
sufficient. Electronic reminders explored in other
studies in the past might be one way of increasing
AAA screening rates. We are planning to do a sec-
ond phase of this study after implementing an
electronic reminder in our system to study its effect.
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