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Abstract

Objectives: To evaluate the feasibility of implementing a pharmacist-initiated pe-
ripheral arterial disease (PAD) screening program in the community setting and to
determine the abiiity of this screening to increase the number of patients identifled
with PAD.

Desigu: Prospective study.
Setting: Three locations of a large pharmacy grocery chain in the Cincinnati and

Dayton, OH, area, from February 3,2009, to May 31, 2009.
Patients: 39 patients 50 years or oider with a diagnosis of hypertension, dyslip-

idemia, and/or diabetes.
Intervention: PAD screening, including an assessment of PAD symptoms and

an ankle-^brachial.Index (ABI) calculation using a handheld Doppler. Patients who
screened positive were provided with appropriate counseling on possibie treatments,
medications, and lifestyle modifications and referred to their, primary care physician
for further evaluation.

Main outcome measures: Successful impiementation of program, number of
patients referred to their physician for foiiow-up, and number of patients with ABl
scores indicating PAD.

Resuits: 17 of the 39 patients screened (44%) were referred to their physician
for follow-up because they had ABI scores indicating PAD, symptoms indicating PAD,
or noncompressible vessels. Using ABI scores, PAD was detected in nine patients
(23.1 %). Pharmacists implemented the program successfully.

Conclusion: This study successfully demonstrated the feasibility of implementing
a pharmacist-initiated PAD screening program in the community setting. The imple-
mentation of this screening program inciuded the acquisition of affordable equip-
ment, training of pharmacists, and access to the appropriate patient population. This
study also was effective in increasing the recognition of PAD in patients screened in
the community setting.

Keywords: Pharmacy services, peripheral arterial disease, screening program,
community pharmacy.

J/lm Pharm i4ssoc. 2011 ;51:373-377.
doi: 10.1331/JAPhA.20f 1.09160

Received October 2, 2009, and in revised
form June 28,2010. Accepted for publication
August 11,2010.

Cameron Winfrey, PharmD, was a resident,
James L. Winkle College of Pharmacy, Uni-
versity of Cincinnati, Cincinnati, OH, and
Kroger Pharmacy, Cincinnati, OH, at the
time this study was conducted; she is cur-
rently Clinical Pharmacist, Kroger Pharmacy,
Cincinnati, OH. Sara Wortman, PharmD, is
Clinical Pharmacist; Stacey Frede, PharmD,
is Clinical Pharmacist; and Natalie Kunze,
PharmD, is Clinical Pharmacist, Kroger Phar-
macy, Cincinnati, OH. Wayne F. Conrad,
PharmD, is Professor and Chair; and Pa-
mela C. Heaton, PhD, is Associate Professor,
James L. Winkle College of Pharmacy, Uni-
versity of Cincinnati, Cincinnati, OH.

Correspondence: Pamela C. Heaton, PhD,
James L. Winkle College of Pharmacy, Uni-
versity of Cincinnati, 3225 Eden Ave., Cincin-
nati, OH, 45267-0004. Fax: 513-558-0731. E-
mail: pam.heaton@uc.edu

Disclosure: The authors declare no con-
flicts of interest or financial interests in any
product or service mentioned in this article,
including grants, employment, gifts, stock
holdings, or honoraria.

Funding: In part by an incentive grant from
the APhA Foundation.

Previous presentations: American Pharma-
cists Association Annual Meeting & Exposi-
tion, April 3-6, 2009, San Antonio, TX; Ohio
Pharmacists Association Annual Meeting,
April 17-19, 2009, Columbus, OH; and the
Great Lakes Pharmacy Residency Confer-
ence, April 29 to May 1, 2009, West Lafay-
ette, IN.

journal of tKc American Pharmacists Ássociati w.japha.or^ MAV/JUN 2011 51:3 JAPliA • 373



RESEARCH PAD SCREENING PROGRAM

Peripheral arterial disease (PAD), also known as pe-
ripheral vascular disease, affects approximately 8-12
million Americans ()5 years or oider,' ' It is accompa-

nied by a high likelihood of symptomatic cardiovascular and
oerchrovascular morbidity and is ultimateiy a risk factor for
lower-extremity amputations. Risk factors for PAD are simi-
lar to those for coronary artery and cerebrovascular diseas-
es: smoking, diabetes, age, hypertension, dyslipidemia, and
history of stroke or myocardial infarction.

More than one-half of patients with PAD are asymptom-
atic, ; Î 3 % experience atypical symptoms (such as nonspecific
exercise intolerance and hip or other joint pain), and approxi-
mately 15% present with typical symptoms (such as intermit-
tent claudication, which is defined as pain, cramping, or ach-
ing in Ihe calves, thighs, or buttocks thai is exacerbated witli
exercise and relieved by rest).- Because patients with PAD
seldom present with typical symptoms, i'AD is frequently un-
derdiagnosed,''-" The PAKTNKRS (PAD Awareness, Risk and
Treatment: New Resources for Survival) study found that if
physicians relied on patients lo report symptoms of intermit-
tent claudication, only 10-15% of cases would be diagnosed,'

(irowing recognition of the detrimental impacl of i'AD
has spurred an interest in early detection, in 2008, the acting
surgeon general issued a "call to action lo prevent deep vein
thrombosis and pulmonary embolism,"" The plan emphasized
an increased awareness among patients and health care pro-
viders about risk factors, Iriggering events, and symptoms
of deep vein thrombosis, pulmonary embolisms, and other
vascular diseases. It also called lor the development of ev-
idcncc-bascd practices for screening, preventing, diagnos-

At a Glance
Synopsis: The feasibiiity of implementing a phar-

macist-initiated peripheral arterial disease (PAD)
screening program in the community setting was suc-
cessfully demonstrated at three locations of a large
pharmacy grocery chain In the Cincinnati and Dayton,
OH, area. Of the 39 patients screened, 17 (44%) were
referred to th(;ir physician for foilow-up as result of an-
kle-brachiai index (ABI) scores indicating PAD, symp-
toms indicating PAD, or noncompressible vessels, PAD
was detected in nine patients (23,1%), according to
ABI scores,

Anaiysis: The current work showed that communi-
ty pharmacists can successlvlly implement programs
that improve disease detection for patients at risA' for
PAD. By increasing early detection, pharmacists can
encourage eariy treatment of PAD. One barrier to PAD
screening was lack of space for massage tables, which
were needed for proper service provision, at many of
the potentiai community pharmacy screening ioca-
tions. As the profession of pharmacy continues to ex-
pand clinical services, adequate facility design for ad-
ditionai private space should be considered.

hig, and treating Ihese (X)ndilioiis, especially among high-risk
groups," Because of Ihe high esUmaled prevalence of PAD in
palicnls with diabetes, a screening should be performed in
patients older than 50 years who have diabetes and should be
repealed every 5 years,''

Measurement of the ankle-brachial index (ABI) is an ef-
ficicnl, objective, and practical way to assess the presence
and severity of PAD and therefore is ideally suited for inclu-
sion in a screening program,'' ABi is a quantitative measure
of syslolic-only blood pressure in the ankles and arms using a
handheld Doppler device: Ihe values obtained are used lo cal-
culate a ratio (i,e,, ABI) ('fable 1 ), ABI has a reported sensitiv-
ity of 95% and specificity of almost 100% for delecting PAi),:'
The test is valid in assessing prognosis in both symptomatic
and asymplomalic patients. Its numerical value has a high
corrclalion with morlallly over 5 and 10 years: a lower ABI
value is associated wilh a higher risk of cardiovascular and
ccrebrovascular morbidity,' An ABI greater Ihan 1,3 could be
associated with increased cardiovascular events,

i'harmacists arc in a unique posllion to implement inter-
ventions aimed al increasing Ihe dclcction of PAD, Research
has shown thai nurses In a community setting,"' collaboriilion
t)clvv('('n physicians and nurses in a primary care selling,^ and
collaboralion between physicians and pharmacists in a pri-
mary care setting" could effectively detect PAD in prcvi(jusly
unscreened palicnls, flowever, no studies of pharmacists in
the community setling screening for PAD wiUioul the aid of
physician collaboration have appeared in the literature.

Objectives
Tbe purpose of this study was lo develop, implement, and
evalúale a PAD screening ¡irograni in a community phai'ma-
cy. We sought to (I) implement a pharmacist-initiated PAD
screening program in Ihe community setting and (2) dtîter-
minc the abiilly of this screening to increase the number of
physician referrals for patients who arc al risk for PAD,

Methods
The Cincinnali-I)a>ton Kroger Marketing Area consists of
103 pharmacies, 28 of which have established private or
seiniprivalc patient care cenlers. Many services and pro-
grams are offered by clinical pharmacists al Ihc patlenl am'
centers,'" The diabetes and heart healthy coaching programs
oiler education, training, and disease management tools lo
palienls wilh diabetes, hypertension, and/or hypercholesler-
olemia through collaborative agreements with private insur-

Table 1. Interpretation of ankle-brachial index^

Ankle-brachial index Description

>1,30 Noncompressible

0,90-1,30 Normal

0,7(H),89 Mild PAD

0,40-0,69 Moderate PAD

<0,40 Severe PAD
Abbreviation used: PAD, peripheral arterial disease.
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nnvv companies. Krcigcr ciirrcnlly has cdntracts vvilh several
sell-insured cniployer groups that provide reimbursement for
Ihcsc pharniiu'isi services. Patients insured by Ihesc employ-
er groups can enroll in the coaching programs provided at the
pluirmacx al no cost lo Ilic patient.

Patients ciirolled In Ihc fiiabeles or heart healthy coach-
ing programs who were ~)() years or older were eligible for
Ihe PAD screening. Inclusion criteria included iiatlcnis with
al IcasI one PAD risk factor, including hypertension, hyper-
rholcsteroltiiiia. or diabetes, which was a prrrequislle for
cillicr of the coaching programs, and age 50 years or older.
Palicnls aged less than 50 years were excluded. Participants
were recrniied through direct discussions during coaching
appoiiitnicnls.

Program development
Three ol tlic 28 |)ati('nt care centers, which are stalled l)y clin-
ical pharinacists, were selected i)ccaus(' they had adequate
space to perform the screenings (I.e., private and ample room
for patients to lie down on tables). The screenings rcqnircd
patients to lie down: therefore, massage tables were pnr-
chased, fhe slart-up costs for each location was estimated
at $930 (Table 2). The cost of equipment and su|)pli('s was
covered by a grant from the APhA l'\)un(iation ($I.()()()) and
snpport Iroiu Kroger. Si\ clinical pharmacists were trained
lo use a handheld Doppler using Ihc manufacturer's training
(;i), and the pliannacists were educated on PAD using an ertn-
cation packet creattd by the community pharmacy resident.
PAD education included signs and symptoms, iilcstylc modifi-
cations for'sviiiptom impnncment. and current guidelines for
treatment (\\A\w,pa(lcoalitioii.org).

A PAD sci'cciiing protocol was (Icvcloped to ensure stan-
dardization across the three sites. Two forms were created,
inclnding a risk assessment worksheet to measure risk fac-
tors and a qncstlonnairc to assess possible intermittent clau-
dication, 'flic (incstionnairc was used to incasurc whether the
lialicnt had typical symptoms associated with PAD. Questions
tVom two validated intermittcnl claudication questionnaires
(i(".(,)s) vxerc combined to create a more comprehensive ques-
tionnaire (Appendix 1 in electronic version of this article.
a\aiiable online at vx-ww.japha.org)."'^'fhe \VÁ) had five ques-
tions, with a total of 13 points possible: a score of 4 or more
indicated possibie signs and symptoms of typical PAD. The
program besan i-'ebruary 3, 2009. and ended Ma\ 31. 2009.
The Inivcrsit) of (Cincinnati institutional Review Board ex-
('ni|)t('d this study pi'otocol trom review because of the low
risk to participants.

Program overview
ihc I'M) s( rccning was incorporated into an upcoming heart
li('altli> or (liabrtcs coaching appointment and performed
t)\ clinical pliannacists. Patients were asked in advance to
wear appro|)riat(' clothing (i.e., short sleeve shirts and short
socks) in order to use the Doppler on the arm and ankle arter-
ies. Al the beginning of Ihc screening a|)|)ointmenl. patients
signed Krogcr-dcsigiied consent, release, and waiver liabil-
ity lorms. allowing tiic trained phariiiacisls to perform the

Table 2. Costs for PAD screening per location ;

Expense Cost ($)

; Nicolet Elite 200 ultrasound Doppler; includes training

; CD and booklet 750 ,

• IVIassagetable 150 I

Ultrasound gels and T-Spray cleaning solutions 25 ^

Patient information guides, brochures, printing supplies 25

TotaL 950 ^

Abbreviation used: PAD, peripheral arterial disease.

ABI and screening. (Clinical pharmacists then adniinisteicd
screening Ibrnis inquiring about personal and laniiK liistoiy.
including PAD, and administered W.QH. Patients weic asked
lo lay supine for 3 minutes before the AP>I was iiieasiired to
ensure an accurate blood pressure reading. Mtei' \['>\ was
caleulated. pharmacists educated patients on interprelation
of ABI values and tlieir I'M) risk laclors. Pharmacists pro-
vided appro[)riale counseling on possible Ireatrricnls. niedi-
( alions. and lilestyle modifications. Patients were referred to
their primary care physician if ABI values were less than 0.9.
greater than 0.9 with symptoms reported on ICQ, or greater
than 1.30 or if blood pressure was unable to be deleeted. Phy-
sician referral was accomplished by instructing |)alients lo
Ibllow-up with their primary eare physician within (i months
and by faxing a physician communication forms with patient
results lo physicians' olTices. The screening and counseling
took approximately 13 niiiuiles lo ('oniplete (including eon-
sent, questionnaire, and 3-minute resting period).

Results
or (he 121 patients enrolled in Ihe heart healthy or diabetes
coaching programs al Ihe three palienl eare centers. 39 com-
pleted the screening program (Figure i). The baseline char-
aeteristies of Ihe 39 patients screened lor PAD are stiown in
I'able 3. No patients reported active nieoline use. One docu-
mented ease of PAD was noted at baseline and was therefore
exeluded from Ihe study.

PAD v\as detected in 9 of the 39 |)atients screened
(23.1%). Of those, seven patients had an ABI score indlral-
ing miid PAD. one patient had an Alii indicatitig modérale
PAD. and one patient had an \BI indicating severe PAD. In
addition, two iiatlenis had an Mil gicalec Ilian L3, iiidical-
irig n(m('oin|)ressil)le IIIOÍKI \essels. Six patients indicated
s\ni[)toiiis loi' I'M.) as showII l)\ ttieir l(!(,) scores. t)nt they Mad
normal ABI scores, Tliererore, 17 of 39 patients (44"'<i) were
referred to tlieii' physician for follow-up, Palienis with ABI
scores indicating PAD had a grealer rate of diabetes (77,78'M)
vs. 35.72%. P = 0.03) than patients vvilh normal XBI scores
(Table 4),

The cosl to provide Ihis service was estimated because
eosl data were not eolleeted. As previously slated, start-up
eosls were estimated at $930 for each location. Using an es-
timate of $()3.03 per hour as the mean hourly wage of a com-
munity pharmacist in 2009,''' the labor cosl for a pharmacisl
to provide the 13-minute assessment was $i().2(), 'I'herelbre.
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Table 3. Baseline characteristics of screened

Characteristic
n
Mean age (years)
Age (years)

50-69
>70

Men
PAD risk factors

Diabetes
Hypertension
Dyslipidemia
Nicotine use

patients

No.(%)
39
65,0

26(66.7)
13(33,3)
14(35,9)

17(43,6)
37(94,8)
34(87,2)
0

Table 4. Patient characteristics by ABI score

n
Age (years), mean+ SD
Diabetes
Hypertension
Dyslipidemia
Nicotine use
ABI(mean±SD)
ICQscore(mean±SD)

PAD(ABI<0.90
No.(%)

9
67,67 ±8,80
7(77.78)
9(100,00)
9(100,00)
0
0.73 ±0,18
5,22±5,14

NormallABI
0.90-1.30)

No.|%)
28
65,82 ±10,82
10(35,71)
26(92,86)
24(85,71)
0
1,06±0,10
2,11(4,04)

P-

0,65
0.03
0,57
0.31
0

<0,01
0,068

Abbreviation used: ABI, anklo-brachial index; ICQ, intermittent claudication ques-
tionnaire; PAD, peripheral arterial disease.
Patients with an ABI >1,3 are excluded from this table,
•For continuous variables, ttest was used to compare means. For categorical vari-
ables. Fisher's chi-square test was used,

it was estimated that if patients paid a small fee of $25-30 for
the screening, 32-38 patients would need to be screened to
compensate for the start-up costs of $950 per location. Sub-
sequent screenings at $30 would yield a profit of $13,74,

Discussion
This study successfully demonstrated the feasibility of imple-
menting a pharmacist-initiated PAD screening program in the
community setting and the abiiity of this screening to increase
the number of patients identified with PAD, Of screened pa-
tients, 23% were found to have an ABI indicative of PAD. This
rate of detection is similar to other studies," Based on these
results, the number of at-risk patients needed to screen to
identify one person with PAD was four patients 70 years or
oider and six patients 50-69 years of age,

A PAD screening program can be integrated into a com-
munity pharmacy setting reasonabiy and affordabiy, Aithough
a cost was associated with purchasing the Doppler device,
this was a one-time cost and other supplies were iess expen-
sive. One barrier was lack of space for massage tables. We
had the opportunity to provide PAD screenings to a iocai se-
nior center, where adequate private space for massage ta-

Heart healthv and diabetes coaching
patients enrolled

n = 121

Excluded, age <50 vears
n = 24

Elioible patients
n = 97

Did not complete screening (n = 58)

Have not been offered (n = 43)
Future screening scheduled (n = 9)
Declined (n = 3)
Documented PAD (n = 1)
Physically unable (n =: 2)

Completed PAD
screening

39

Referred to physician (n = 17)

Positive for PAD (n = 9)
Noncompressible vessels (n = 2)
Positive ICQ but not A8I (n = 6)

Figure 1. Participant enrollment in the heart healthy or diabe-
tes coaching programs
Abbreviations used: ICQ, intermittent claudication questionnaire; PAD, peripheral
arterial disease, "

bles was not an issue, unlike many pharmacies. In this senior
population, many of the patients used nicotine and 43,4% had
an ABI indicative of PAD. As the profession of pharmacy con-
tinues to expand clinical services, adequate faciiity design for
additional private space shouid be considered.

The current study demonstrated that community phar-
macists can successfuiiy impiement programs that improve
disease detection for patients at risk for PAD, By increasing
eariy detection of PAD, pharmacists can encourage early
treatment of the disease.

Limitations
This study had several limitations. The sampie population was
smail, A total of 43 patients were eligible for but not offered
the PAD screening, primariiy because of difficulties sched-
uling appointments within the tinie frame of the study. This
time constraint was artificiaily imposed by the study timeline
in order to complete this project by the end of the residency
year. After the completion of the project, Kroger pharmacy
continues to provide PAD screenings as part of their clinical
pharmacy services. No wiiiingness-to-pay assessment was
compieted, and the time needed to schedule appointments
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was not included in the breakeven analysis. Also, although a
patient or pharmacist satisfaction survey was not part of this
project, anecdotally, pharmacists found that the Doppler was
easy to use, even in patients with" diabetes who were more
inclined to noncompressible veins. Another limitation was
that the ICQ was not validated or pilot tested. Although the
questionnaire used was a combination of questions used in
previous studies, it could have falsely elevated or improperly
determined claudication. Also, the study did not follow pa-
tients beyond the screening date or faxed physician referral to
ensure proper diagnosis or medication changes. Future plans
could include continued monitoring of these patients for diag-
nosis or therapy changes.

Conclusion
This study successfully demonstrated the feasibility of imple-
menting a pharmacist-initiated PAD screening program in the
community setting. The implementation of this screening pro-
gram included the acquisition of affordable equipment, train-
ing of pharmacists, and access to the appropriate population.
This study also was effective in increasing the recognition of
PAD in at-risk patients screened in the community setting.
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