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ORIGINAL RESEARCH

Findings of a Novel Barbershop- Based 
Peripheral Artery Disease Screening 
Program for Black Men
Khendi T. White Solaru , MD; Tyler Coy, MSW; Sarah DeLozier, PhD; Ellen Brinza, MS, MPH, MD;  
Joseph Ravenell, MD; Christopher T. Longenecker , MD; Jackson T. Wright Jr , MD, PhD;  
Heather L. Gornik , MD

BACKGROUND: Peripheral artery disease (PAD) increases the risk of cardiovascular events and limb events including amputa-
tions. PAD is twice as prevalent in Black compared with non- Hispanic White individuals, especially among men. Screening 
for PAD using the ankle– brachial index in community settings, such as the barbershop, could lead to earlier diagnosis and 
treatment.

METHODS AND RESULTS: A pilot study was conducted at 2 barbershops in Cleveland, OH from June to December 2020 to 
assess the feasibility of screening for PAD in the barbershop setting and the effect of an educational intervention on PAD 
awareness. After screening with both automated and Doppler ankle– brachial index, PAD was identified in 5/31 (16.1%) of 
participants. Baseline systolic blood pressure, low- density lipoprotein cholesterol, and random blood glucose were higher in 
participants who screened positive for PAD (P<0.001). PAD awareness was low overall. There was a significant improvement 
in PAD awareness assessment scores obtained at the initial and exit visits (9.93±4.23 to 12.50±4.41, P=0.004). An association 
was found between PAD awareness at baseline and highest education level achieved: compared with those with some col-
lege/associate’s degree or higher, non– high school graduates scored lower on PAD awareness (P=0.022), as did those who 
only had a high school diploma or tests of General Educational Development (P=0.049).

CONCLUSIONS: In a pilot study, barbershop- based screening for PAD among Black men revealed a higher than expected PAD 
prevalence and low PAD awareness. An educational video was effective at increasing PAD awareness. Ankle– brachial index 
screening and educational outreach in the barbershop may be a feasible and effective tool to diagnose PAD and reduce PAD 
disparities among Black men at highest risk.
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Peripheral artery disease (PAD) is a debilitating, pro-
gressive vascular disease caused by atheroscle-
rotic obstruction of the lower extremity arteries. 

Although >200 million people worldwide and ≈8.5 mil-
lion in the United States are affected by PAD, the bur-
den of disease continues to rest disproportionately 
on Black Americans.1,2 PAD has significant morbidity 
associated with walking impairment, claudication, and 
limb loss; it has also been shown to increase the risk of 

myocardial infarction, ischemic stroke, and death be-
cause of cardiovascular cause.3– 7

The estimated prevalence of PAD (as defined by 
an ankle– brachial index [ABI] of ≤0.90) among indi-
viduals aged 40 years and older in the United States 
ranges from 4.3% to 5.8%.2 Black men, in particular, 
have rates of PAD that are twice as high as other 
races and ethnicities for any given age >40 years 
old.8 Among the large cohort of MESA (Multi- Ethnic 
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Study of Atherosclerosis), the rate of PAD in Black 
men between the ages of 45 and 84 years was 6.1% 
compared with 3.5% in non- Hispanic White men. 
Rates for Hispanic, Asian American, and Native 
American men are similar to rates for non- Hispanic 
White men.8,9 In addition to a higher prevalence of 
the disease, Black Americans are 2 to 4 times more 
likely to undergo lower extremity amputation for the 
most severe manifestation of PAD, known as critical 
limb ischemia, as compared with their non- Hispanic 
White counterparts.10– 18

Despite the significant prevalence and high rate of 
associated morbidity and mortality, PAD has received 
considerably less attention than the other forms of 
atherosclerotic cardiovascular disease (eg, coro-
nary artery disease and stroke). General population 
awareness of PAD is estimated at 25%, which is the 

lowest awareness of all the cardiovascular diseases.19 
Disease awareness is almost certainly lower among 
Black Americans.20 Low awareness about the signs 
and symptoms as well as the morbid consequences of 
PAD can contribute to worsening health care dispari-
ties. Black Americans may be less likely to know what 
conditions put them at risk for PAD and less likely to 
recognize or take seriously the manifestations of PAD, 
such as claudication, walking impairment, rest pain, 
and nonhealing wounds.

Community outreach in the barbershop setting may 
serve as a potential bridge to provide Black men with 
access to health care in a safe space. Previous studies 
have demonstrated that barbershop- based screening 
for hypertension and subsequent treatment and fol-
low- up were effective at lowering blood pressure (BP) 
and promoting healthy behaviors in Black men.21– 23 
While Black women have high rates of PAD as well 
(though not as high as their male counterparts), Black 
men have significantly less physician interaction than 
Black women, which can result in delayed diagnoses 
and treatment.24,25

The ABI is a simple, reliable, and well- validated 
tool that has been shown to accurately diagnose PAD 
when compared with diagnostic imaging studies.26,27 
Screening for PAD using the ABI in community set-
tings involves an additional practical hurdle because 
this test requires space and time to perform correctly. 
Our primary hypothesis is that screening for PAD using 
the ABI in the barbershop setting and an educational 
intervention promoting awareness of the disease itself 
may be a feasible approach for improving early diagno-
sis and recognition of PAD in Black men.

METHODS
Deidentified data from this study and the PAD 
Awareness Assessment are available from the authors 
upon reasonable request.

This pilot study consisted of a prospective screen-
ing for PAD and hypertension and an educational inter-
vention that took place in 2 barbershops in Cleveland, 
OH from June to December 2020. The institutional re-
view board at the University Hospitals in Cleveland, OH 
approved the trial.

Study Participants
Subjects presenting to the barbershop who met spe-
cific inclusion and exclusion criteria (Table 1) were in-
vited to participate and, if interested, provided written 
informed consent. Participants with known PAD and/
or hypertension were eligible to participate if they met 
all other inclusion and exclusion criteria. A convenience 
sample of barbershop patrons was approached (n=98) 
by a study team member for eligibility screening.

CLINICAL PERSPECTIVE

What Is New?
• In this pilot study conducted at 2 barbershops 

in Cleveland, OH, Black men between the ages 
of 40 and 89 years were screened for peripheral 
artery disease (PAD) using the ankle– brachial 
index and provided with an educational inter-
vention to increase PAD awareness.

• The prevalence of PAD was higher than ex-
pected in this small sample and general PAD 
awareness was low.

• PAD awareness improved over the course of 
the study.

What Are the Clinical Implications?
• Screening for PAD with the ankle– brachial index 

among Black men in the barbershop setting is 
feasible given the relatively high prevalence in 
this population and a willingness to participate 
in this community- based setting.

• A simple, educational intervention was suc-
cessful at increasing PAD awareness among 
Black men, who are at highest risk for the dis-
ease and its morbid consequences.

• The insights from this study should be used 
to guide future barbershop- based or other 
community- based interventions targeting PAD 
awareness and detection in Black men or other 
at- risk populations.

Nonstandard Abbreviations and Acronyms

RAND SF- 36 RAND short form survey 36
WIQ walking impairment 

questionnaire
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Study Visits
Study participants completed 3 visits in the barbershop 
including an initial screening visit in which they under-
went PAD screening using an automated ABI device, a 
second visit 4 to 6 weeks later where ABI was assessed 
using the criterion standard of manual continuous wave 
Doppler to confirm the diagnosis of PAD, and a third 
and final visit that took place 4 to 6 weeks after the sec-
ond visit, during which an exit interview and assess-
ments were conducted. The study also involved viewing 
of an educational video about PAD after the second 
study visit. Participants were compensated up to $100 
over the duration of the study ($20 each for the first 2 
visits, $40 for the exit visit, and a $20 restaurant gift card 
for watching the educational video). Compensation for 
these visits was comparable to that provided in another 
barbershop- based research study.22

All procedures were administered by a trained 
member of the study team. Electronic surveys, BP 
measurements, and ABI measurements were com-
pleted before, during, or after the participant’s hair-
cut. Study team members administered in- person 
questionnaires on an iPad tablet. Questionnaires in-
cluded information on demographics, past medical 
history, family history, current medications, current 
lifestyle, as well as a PAD awareness assessment 
(Data S1). The Walking Impairment Questionnaire 
(WIQ) and a health- related quality of life assessment 
with RAND Short Form Survey 36 (RAND SF- 36) 
were completed at the second and third study vis-
its.28,29 The WIQ has 4 summary scores correspond-
ing to the domains of walking impairment, walking 
distance, walking speed, and stair climbing. The 
scores are expressed on a scale of 0% to 100%, 
with 0% meaning the patient was unable to perform 
because of claudication and 100% meaning no im-
pairment.28 The RAND SF- 36 has 8 scoring scales 
also from 0 to 100 corresponding to the domains of 
general health, physical functioning, role functioning/
physical, role functioning/emotional, energy/fatigue, 
emotional well- being, social functioning, and pain.29

Fingerstick cholesterol and glucose readings were 
obtained at the second visit (Cholestech LDX analyzer, 

Abbott). After the second visit, participants were in-
vited to watch an educational video about PAD either 
at home with a hyperlink provided or in the barbershop 
on a provided iPad.

For all enrolled study participants, there was a 3- 
month follow- up/exit visit. This occurred anywhere be-
tween 2 and 3 months from the initial visit. At the exit 
visit, outcome assessments were made using an elec-
tronic survey for cardiac and vascular events or vas-
cular procedures and for smoking status. Electronic 
surveys were repeated, including the current med-
ication list, health- related quality of life assessment 
(RAND SF- 36), PAD knowledge self- assessment, and 
WIQ. Automated BP measurements were recorded as 
done on prior visits as described above. ABI was not 
repeated because it would not be expected to change 
within a 3- month period absent an intervention. A 
brief exit interview was conducted to assess the par-
ticipants’ subjective experience in the study including 
with the procedural and educational intervention com-
ponents. It also queried individual concerns specific 
to being in the barbershop setting including concerns 
about privacy.

All state- mandated precautions for COVID- 19 
were adhered to during the study.30 Participants 
were required to mask and adhere to social distanc-
ing during all study encounters in the barbershop. All 
study staff wore masks and used gloves for all study 
encounters.

BP and PAD Assessments

BP measurements were obtained with the use of 
a validated, oscillometric BP monitor (HEM- 907XL, 
OMRON)31 administered by a member of the study team 
at all visits. The BP was obtained in the participant after 
at least 5 minutes seated in a chair at rest. The measure-
ment was repeated in that arm and then repeated twice 
in the opposite arm (provided there were no contraindi-
cations to that arm being used). If there was a contrain-
dication to an arm being used (eg, dialysis fistula site), 
then all 4 measurements were obtained from the avail-
able arm. Of the 4 consecutive BP readings taken, the 

Table 1. Inclusion and Exclusion Criteria

Inclusion criteria Exclusion criteria

 1. Men ages 40– 89 y
 2. Self- identified as African- American or Black and non- Hispanic White
 3. Able to return to the barbershop for additional visits (confirmatory 

testing visit, 3- mo exit visit)
 4. Has a working telephone number where he can be reached for 

follow- up purposes
 5. Participants with known PAD and hypertension eligible to participate if 

they meet all other inclusion and exclusion criteria

 1. Men ages <40 y or >89 y
 2. Inability to speak English
 3. Anticipated prolonged travel (>6 wks) during the study period
 4. Inability to return to the barbershop for additional visits (confirmatory 

testing visit, 3- mo exit visit)
 5. Severe hypertension/hypertensive crisis at any visit (ie, systolic BP>200 

or diastolic BP>120 mm Hg).
 6. Prior lower extremity amputation above the level of the toes
 7. Severe hearing, speech, or cognitive impairment that would limit 

participation in the intervention components

BP indicates blood pressure; and PAD, peripheral artery disease.
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last 2 readings from each arm were averaged (systolic 
and diastolic) to calculate a BP value. The calculated 
BP obtained from the screening visit using the above 
method was used as the baseline BP value.

The resting ABI was obtained in a separate area of 
the barbershop that had been cordoned off for privacy 
with a standing curtain (Figure 1). Initial ABI screening 
at the first visit was performed using a validated, auto-
mated ABI plethysmographic device (Dopplex Ability, 
Huntleigh) in accordance with the manufacturers’ in-
structions.32 The participant lay supine on a cot while 
ABI value was obtained once in both lower extremities. 
The automated ABI measurement was repeated once 
for reproducibility and both values were recorded. The 
average of the 2 ankle pressures over the highest aver-
age arm pressures (right or left) was used to calculate 
the automated ABI measurement. For the purposes of 
analysis, ABI ≤0.9 in either lower extremity was con-
sidered positive for the diagnosis of PAD by the auto-
mated device.

During the second visit, the confirmatory ABI as-
sessment was performed manually using the Huntleigh 
Dopplex D900 hand- held continuous wave Doppler de-
vice and the Welch Allyn DS66 Trigger aneroid sphygmo-
manometer after at least 5 minutes of rest in the supine 
position on a cot. The Doppler ABI was performed using 
standardized methods for measurement and calcula-
tion.33 A Doppler ABI of ≤0.9 in either lower extremity 
was considered positive for the diagnosis of PAD.

PAD Educational Intervention

After the second visit, participants were strongly en-
couraged to view a prerecorded 30- minute educational 
video posted online (https://www.uhhos pitals.org/Healt 
h- Talks/ artic les/June/what- every one- shoul d- know- 
about - perip heral - arter y- disea se- pad) that included in-
formation regarding PAD symptom recognition and risk 
factor reduction including concepts tested on the PAD 
awareness assessment. After viewing the video, partici-
pants completed an electronic attestation survey. The 
video was a recording of a live patient education we-
binar on PAD developed by study investigators in part-
nership with the Vascular Center at University Hospitals 
Harrington Heart & Vascular Institute.

Outcomes

The goal of this pilot study was to assess the feasibil-
ity of screening for PAD in the barbershop and the ef-
fect of an educational intervention on PAD awareness. 
Feasibility was assessed by multiple parameters: per-
centage of eligible patrons willing to participate (recruit-
ment rate), percentage of participants who completed 
all 3 study visits (retention rate), and willingness to par-
ticipate in this study again based on exit interviews. 

We also sought to sample the prevalence of PAD in the 
barbershop setting.

Based on results of prior community- based re-
search that enrolled a similar population,34,35 we set 
the following prespecified criteria for feasibility: re-
cruitment rate of ≥35% and retention rate of ≥70%. 
We hypothesized that the prevalence of PAD in our 
sample would be greater than or equal to the ≈6% 

Figure 1. Photographs of the screening location in one of 
the barbershops.
A, Sequestered area where ABI screening took place. B, Method of 
ABI measurement using automated oscillometric device. ABI was 
subsequently measured using the criterion standard continuous 
wave Doppler method. ABI indicates ankle– brachial index.

https://www.uhhospitals.org/Health-Talks/articles/June/what-everyone-should-know-about-peripheral-artery-disease-pad
https://www.uhhospitals.org/Health-Talks/articles/June/what-everyone-should-know-about-peripheral-artery-disease-pad
https://www.uhhospitals.org/Health-Talks/articles/June/what-everyone-should-know-about-peripheral-artery-disease-pad


J Am Heart Assoc. 2022;11:e026347. DOI: 10.1161/JAHA.122.026347 5

White Solaru et al Barbershop- Based PAD Screening for Black Men

PAD prevalence rate in similarly aged Black men in 
the United States.7

Scores on the PAD awareness assessment, in-
cluding subjective and objective measures of PAD 
awareness and knowledge, were measured at the first 
and third/exit visits to give a measure of the impact of 
the educational intervention on the participants’ PAD 
awareness. Good PAD awareness was defined as hav-
ing achieved ≥9 points out of a total of 21 on the PAD 
awareness assessment. Participants with <9 points 
were considered to have poor PAD awareness. This 
cut point was chosen post hoc as reflecting the me-
dian score in the participant sample.

Statistical Analysis
Continuous data were reported as means and SDs 
(if normally distributed), and categorical data were re-
ported as frequencies and percentages. Differences 
between groups were assessed using paired t tests 
for continuous data, and χ2 or Fisher exact test for cat-
egorical data. ABI measurements for each limb were 
treated as independent for this analysis (ie, right side 
and left side). All analyses were performed in SAS 9.4 
(SAS Institute, Cary, NC) using SAS procedures (PROC 
FREQ, PROC MEANS, PROC GLM, PROC MIXED). 
Differences between groups were considered statisti-
cally significant at P<0.05.

RESULTS
Based on the inclusion and exclusion criteria above, 
74/98 (76%) of a convenience sample of barbershop 
patrons were screened and deemed eligible to partici-
pate in the study. Among eligible patrons, 37/74 (50%) 
agreed to enroll and completed the initial screening. 
Two additional participants signed informed consent to 
participate but did not complete any study procedures. 
The screening, enrollment, and follow- up are detailed 
in Figure 2. Patrons who declined to participate did so 
primarily because of time constraints, because they 
already knew their health status, or because they did 
not want to participate in research. Of the 37 partici-
pants who completed the initial intake visit, 31 (84%) 
completed the second confirmatory testing visit, 28 
(76%) completed the exit visit, and 26 (70%) watched 
the educational video. The overall recruitment rate 
(those who participated in the initial screening out of 
eligible participants) was 37/74 or 50%. Nine out of 37 
(24%) study participants were lost to follow- up dur-
ing the course of the study, leaving an overall reten-
tion rate of 76%. With regard to attrition, those 9 who 
dropped out were significantly younger (50.9±8.6 ver-
sus 59.3±11.2 years), P=0.029. No other demographic 
factors were significantly associated with study drop-
out. In contrast, those who did watch the educational 
video were younger than those who did not watch it 

Figure 2. Screening, enrollment, and follow- up of barbershop patrons.
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(58.2±11.3 versus 66.3±8.2 years), but this did not 
achieve statistical significance (P=0.144), likely a reflec-
tion of the small sample size for this comparison.

Demographics of the 37 participants who completed 
the initial screening visit are shown in Table 2. The mean 
age was 56.8±1.4 years. There were 17 participants 
(44%) who reported having a known diagnosis of hy-
pertension. None of the participants reported having 
a known prior diagnosis of PAD, although 4 reported 
having been screened with ABI in the past. The majority 
of participants were current smokers (57%), and 73% 
had achieved the equivalent education of a high school 
diploma or less. The average of the median household 
income by zip code of participant was $34 305. The ma-
jority of participants had seen a primary care physician 
in the past year (65%). A high proportion of participants 
reported having no health insurance (22%) compared 
with the national average of 9%.36

WIQ and RAND SF- 36 Questionnaires
There were 31 participants who completed the WIQ 
and RAND SF- 36 at the confirmatory visit. Among 
the 31 participants who completed the confirmatory 
visit, the mean score and SD for the WIQ components 
were as follows: walking impairment was 83.33±24.02, 
walking distance was 75.08±29.65, walking speed 
was 73.03±28.38, and climbing was 81.33±24.42. 
RAND SF- 36 means scores and SDs in this sample 
were as follows: general health (55.36±22.93), physi-
cal functioning (72.92±29.25), role functioning/physical 
(71.43±37.71), role functioning/emotional (69.05±37.33), 
energy/fatigue (60.54±24.99), emotional well- being 
(76.43±21.67), social functioning (79.02±27.01), and 
pain (67.05±26.99).

Participants found to have PAD (ABI ≤0.9) had lower 
WIQ and RAND SF- 36 scores than those without PAD. 
For the WIQ, the walking impairment, walking distance, 
walking speed, and stair climbing score for individu-
als with PAD (n=5) were 68.75±37.50, 69.64±30.05, 
39.13±25.37, and 59.38±25.77, respectively, compared 
with those without PAD (n=26), which were 85.87±21.09, 
78.47±28.88, 78.92±24.88, and 85.14±22.61. The in-
dividuals with PAD had a lower score on the energy/
fatigue (38.75±10.31 versus 64.57±25.45) domain of 
the SF- 36, but the other 7 domains were fairly similar 
between the groups (within 10 points).

ABI, BP, and LDL Cholesterol/Glucose
As identified by Doppler- based ABI ≤0.90 in either 
lower extremity, PAD was confirmed in 5/31 or 16.1% 
of participants. Four of these participants with ab-
normal Doppler ABI also had PAD as determined by 
the automated device; one additional participant had 
a normal automated ABI but had a subsequent ab-
normal Doppler ABI. All 5 participants diagnosed with 

PAD based upon abnormal Doppler ABI had never 
been screened for PAD previously and were unaware 
of their PAD diagnosis before enrollment in the study.

Table 2. Baseline Sociodemographics and Survey 
Responses (N=37 Participants)

Total participants 
(%) or mean (SD)

Age, y 56.8 (11.4)

Past medical history

Hypertension 17 (44)

Known PAD 0

Diabetes 5 (13)

Myocardial infarction 0

Stroke 2 (5)

High cholesterol 6 (15)

Medications taken

Antihypertensive 13 (33)

Statin 3 (8)

Aspirin 2 (5)

Other antiplatelet or anticoagulant 
medications

0 (0)

Cigarette smoking history

Never smoker 9 (23)

Former smoker 7 (26)

Current smoker 21 (57)

Duration of smoking, y 25.56 (16.51)

Packs/d 0.74 (0.57)

Highest education level

Not a high school graduate 14 (38)

High school graduate or GED 13 (35)

Some college/associate’s degree 9 (24)

Bachelor’s degree 0 (0)

Graduate or professional degree 1 (3)

Median zip code household income* $34 305 (14 952)

Health insurance status

Insured 29 (78)

Uninsured 8 (22)

Self- perceived health status

Excellent or very good 8 (22)

Fair or poor 11 (30)

Follows with a primary care physician 24 (65)

Follows with a cardiologist or vascular 
specialist

7 (19)

Has been previously screened for PAD using 
ABI

5 (14)

Self- reported frequency of visits to the barbershop

More than twice a month 14 (38)

Once or twice a month 21 (55)

Less than once a month 3 (8)

ABI indicates ankle– brachial index; GED, tests of General Education 
Development; and PAD, peripheral artery disease.

*Per 2010 US Census data.
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The participants found to have PAD had a signifi-
cantly higher mean baseline systolic BP compared with 
those without PAD (141.2 mm Hg versus 132.8 mm Hg; 
P<0.001). Diastolic BP was higher in those without 
PAD. There was no significant difference between 
participants’ BPs obtained at the initial and exit visits. 
Participants with PAD also had higher low- density li-
poprotein cholesterol (98.0 mg/dL versus 91.2 mg/dL; 
P<0.001) and higher random blood glucose (109.3 mg/
dL versus 106.6 mg/dL; P<0.001) compared with those 
who did not have PAD.

PAD Awareness Assessment
Baseline PAD awareness was low in this population be-
cause the vast majority of participants who completed 
the study (24/28 or 86%) self- reported low or no knowl-
edge of PAD at the initial visit (according to Question 1 
of the PAD Awareness Assessment). The questions that 
the majority of participants answered incorrectly related 
to the signs and symptoms of PAD and its most criti-
cal manifestation, critical limb ischemia. In addition, only 
32% of the participants knew that Black men were more 
likely than White men to have PAD. There was a sig-
nificant improvement in mean scores pre-  and postin-
tervention (baseline mean score 9.93±4.23, final mean 
score 12.50±4.41; P=0.004). A total of 20/28 participants 
(71%) showed improved PAD awareness scores. As 
shown in Figure 3, 15/28 participants (54%) had good 
awareness at baseline as defined by a PAD aware-
ness assessment composite score of ≥9 (median value) 
compared with 23/28 participants (82%) at the final visit 
(P=0.044). A significant association was found between 
good PAD awareness at baseline and education level 

(Figure 4). Compared with those with some college/as-
sociate’s degree or higher (11.20±5.12), those who did 
not graduate high school scored lower on PAD aware-
ness (8.08±4.29; P=0.022), as did those who only had 
a high school diploma or tests of General Educational 
Development (9.63±4.421; P=0.049). Income level, the 
presence of PAD, health insurance status, and age did 
not have any significant effect on PAD awareness as-
sessment scores.

Exit Interview
All 28 participants who completed the exit visit (100%) 
said they would participate in this study again if given 
the opportunity. Two participants voiced concerns 
about individual privacy and confidentiality in the bar-
bershop setting, while the vast majority of participants 
reported no concerns with completing any of the pro-
cedures within the barbershop setting. All participants 
expressed satisfaction with the health screenings and 
most encouraged the study team to continue such ini-
tiatives for the betterment of the community.

DISCUSSION
Black men, who are at the greatest risk for develop-
ing PAD and its morbid consequences, have low PAD 
awareness and less physician interaction.20,25 One 
of the barriers to the reduction of PAD- related health 

Figure 3. PAD awareness assessment composite score at 
baseline and final study visits (N=28).
Poor awareness was defined as less than the median score of 
9 on the PAD awareness assessment and good awareness was 
defined as a score of ≥9. Fifteen of 28 participants (54%) had 
good awareness at baseline compared with 23/28 (82%) at the 
final visit (P=0.044). A total of 20/28 (71%) participants improved 
their overall score with a significant difference between the 
baseline and final mean scores (baseline mean score 9.93±4.23, 
final mean score 12.50±4.41; P=0.004). PAD indicates peripheral 
artery disease.

Figure 4. PAD awareness assessment composite scores 
and highest educational level achieved.
Good PAD awareness (score of ≥9) was significantly associated 
with higher education level and poor PAD awareness (score 
<9) was associated with lower educational level at baseline. 
Compared with those with some college/associate’s degree 
or higher, non– high school graduates scored lower on PAD 
awareness (P=0.022), as did those who only had a high school 
diploma or GED (P=0.049). GED indicates Tests of General 
Educational Development; and PAD, peripheral artery disease.
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disparities is disease recognition and awareness. In 
a study conducted in 2 barbershops in Cleveland, 
OH, Black men who were screened for PAD using 
ABI were found to have a high prevalence of previ-
ously undiagnosed PAD (16.1%). A simple educational 
video, which highlighted signs and symptoms as well 
as consequences of PAD, resulted in an improvement 
in PAD awareness. Together, these finding suggest 
that screening for PAD using the ABI in the barber-
shop along with an educational intervention promoting 
awareness of the disease improved diagnosis and rec-
ognition of PAD in this sample of Black men.

The results of the current pilot study, which uses 
the ABI to screen for PAD in an economically disad-
vantaged, urban, and Black male population, support 
the feasibility of the study design within the community. 
While previous studies have shown that the barbershop 
can be a successful setting for medical intervention, 
this is the first study to show that using the space- 
consuming and time- intensive ABI methodology can 
be implemented for PAD diagnosis in the community. 
All of the feasibility criteria in this pilot study were met, 
which provides support for replicating such a design 
on a larger scale in this underserved and difficult- to- 
reach population. The recruitment rate of 50% and re-
tention rate of 76% were above our prespecified goals 
of 35% and ≥70%, respectively. The prevalence rate of 
16.1% was higher than the expected 6% prevalence 
rate in similarly aged Black men in the United States.8,9

While most participants reported being under the 
care of a primary care provider that they had seen 
at least once in the past year, the majority had never 
been screened for PAD in their lifetime. This is consis-
tent with previous data that show that screening for 
PAD is lacking in the primary care setting. Even among 
patients with known PAD, less than half of their pri-
mary care physicians are aware of the diagnosis.4 In 
our study, participants with PAD also had significantly 
higher systolic BP, low- density lipoprotein cholesterol, 
and blood glucose than those without PAD, identify-
ing opportunities for medical therapy and risk factor 
modification in this population. Since most patients will 
only have contact with a primary care physician and 
not a specialist, it is crucial that front- line primary care 
providers be aware of the indications for PAD screen-
ing and have the ability to appropriately manage these 
patients or refer them to a vascular specialist when 
needed.

Multisocietal clinical practice guidelines for pa-
tients with PAD give a Class IA recommendation for 
antihypertensive therapy (for those with concomitant 
hypertension), statin/lipid- lowering therapy, antiplatelet 
therapy with aspirin or clopidogrel (for those who are 
symptomatic), and smoking cessation interventions (for 
those who smoke).37 Several studies have shown that 
Black Americans are less likely to be treated according 

to the clinical practice guidelines for the risk factors 
that predispose to PAD, including cigarette smoking, 
diabetes, hypertension, and hyperlipidemia.38– 42 Our 
results also support these findings.

Even after adjusting for differences in the distri-
bution of these traditional cardiovascular risk factors 
among ethnic groups, PAD still remains significantly 
more prevalent in Black Americans, suggesting differ-
ential contributions from potential biological and social 
determinants of health.43– 46 Education status is a social 
determinant of health that can be a reflection of one’s 
socioeconomic environment. In our study, participants 
with lower education levels had lower PAD awareness 
compared with those with higher levels of education. 
Another study by Pande and Creager found that in-
dividuals with lower education levels also had signifi-
cantly higher prevalence of PAD.47 It is therefore of the 
utmost importance that social policies be implemented 
to improve affordable access to higher education in 
impoverished and underserved minority communities 
because they are important both for economic em-
powerment and for health equity.

Vascular screening, which included the ABI, has pre-
viously been shown to result in a significant reduction in 
cardiovascular mortality, suggesting that early diagno-
sis of PAD can lead to interventions that may improve 
survival.48 The higher rates of limb amputation in Black 
Americans may, in part, be because of the fact that Black 
Americans present at a later stage and with more severe 
PAD than their non- Hispanic White counterparts.49 The 
consequences of delayed diagnosis and treatment are 
grave. Survival rates after major amputation for critical 
limb ischemia are abysmally low, with only 50% of am-
putees surviving after 2 years.50,51 Thus, there is a critical 
need for early detection of PAD and appropriate ther-
apies to modify the natural history of PAD, especially 
for Black Americans. In addition to ABI screening, this 
study provided education on the signs and symptoms 
of PAD and critical limb ischemia, which was one key 
knowledge gap on the PAD awareness survey. Given 
that <1/3 of the participants in our study knew that Black 
men have PAD at higher rates than White men, this may 
be a ripe target for future educational interventions in this 
population. Black men must recognize that they are at a 
greater risk of developing PAD and experiencing its mor-
bid consequences in order to become proactive about 
prevention, early detection, and treatment.

The major strength of this study is the design, which 
used a novel and trusted community- based setting. To 
our knowledge, this is the first study to screen for PAD 
using the ABI among Black men in barbershops. The 
setting likely led to a higher recruitment and retention 
rate than would be expected in a similar hospital- based 
study. A common theme in the exit interviews with par-
ticipants was the sense of community that was experi-
enced within the barbershop. The barbershop owners 
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played a critical role as respected community mem-
bers who provided an endorsement of the study. In 
addition, the principal investigator, a Black woman with 
an earned record of generating trust in this community, 
provided an important connection to the community 
and the participants. Future studies should build on 
the importance of barbers as advocates and include 
research investigators from the specific communities 
being studied in order to facilitate participant recruit-
ment and retention.

There were several limitations to this pilot study. 
The biggest limitation is the small sample size, which 
precludes generalization to the population at large. 
Nevertheless, even in this small sample, we were able 
to recognize significant prevalence of PAD and trends in 
improved PAD awareness with a relatively minor educa-
tional intervention. Another limitation is the fact that the 
diagnosis of PAD was based only on ABI of ≤0.9 when in 
reality, patients with normal and supranormal ABI (>1.3) 
can also have PAD because of calcification of the lower 
extremity arteries.52 However, this limitation could only 
result in an underestimation of the actual prevalence of 
PAD in this sample. Another limitation is the fact that 
the PAD awareness assessment tool was not standard-
ized, which limits both the validity and generalizability of 
the PAD awareness results. Lastly, the study protocol 
may not be generalizable to all barbershops because 
it requires enough space to have the equipment for an 
ABI (including a private area and cot), highly motivated 
barbers, and barbershop owners willing to tolerate ad-
justments to their workflow, and trained study personnel 
to perform the Doppler ABI procedure. Future studies 
and applications of our findings might consider using a 
dedicated mobile unit parked outside of the barbershop 
to address both the privacy issues of performing the 
procedures within the shop itself as well as the feasibility 
of visiting more shops in a given period. One might also 
consider training the barbers and barbershop owners to 
perform the ABI and PAD educational activities because 
these individuals not only serve a vital role as commu-
nity ambassadors, but also can promote the sustain-
ability of the initiative.

CONCLUSIONS
Screening for PAD with the ABI among Black men 
in the barbershop setting is feasible. In our small 
community- based sample within the barbershops, 
there was a high prevalence of previously undiagnosed 
PAD. A simple, educational intervention increased PAD 
awareness among Black men, which may lead to ear-
lier recognition of potential PAD in a high- risk popula-
tion. The insights from this study should be used to 
guide future barbershop or other community- based 
interventions targeting PAD awareness and detection 
in at- risk populations.
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SUPPLEMENTAL MATERIAL 
 



Data S1. 
 
PAD Awareness Assessment. 
 
The percent of participants (out of N=28 respondents) who selected each answer is 
listed in parentheses. Correct answers are in bold. 
 
 
1. How would you describe your level of understanding about PAD? 

☐ High (“I’m an expert”) – 0 (0%) 

☐ Partial (“I know some things”) – 4 (14%) 

☐ Low  (“I might have heard of it”) – 5 (18%) 

☐ Non-existent (“I’ve never heard of it before this study”) – 19 (68%) 

 
2. Which of the following medical problems increase the risk of developing PAD? 

(Please check all that apply): 

☐Hypertension – 14 (50%) 

☐Diabetes – 12 (43%) 

☐Cigarette smoking – 14 (50%) 

☐High cholesterol– 14 (50%) 

 
3. Sign(s) that you may have PAD can include (please check all that apply): 

☐Pain in the buttocks, hips, or legs with walking – 13 (46%) 

☐Headaches with walking – 8 (29%) 

     ☐No symptoms – 7 (25%) 

☐Ulcers on feet – 7 (25%) 

 
4. Having PAD can increase the risk of heart attack. 
 True            - 25 (89%) 

False           - 3  (11%) 
 
5.  Amputation is one of the severe consequences of untreated PAD. 

  True       - 20 (71%)        
  False   - 8 (29%) 

 
6. Signs of critical limb ischemia (CLI), which is the most severe type of PAD, can          

include (please check all that apply): 

☐Absent pulses in the foot – 12 (43%) 

☐Cool and pale foot - 8 (29%) 

☐Painless, swollen legs – 11 (39%) 

☐Sore that won’t heal on the foot – 6 (21%) 

☐Pain in legs at rest – 15 (54%) 

  



7. Supervised exercise has been shown to be as or more effective at improving 
walking ability in patients with PAD than putting in a stent to open the blockage. 

     True             - 24 (86%) 
False  - 4 (14%) 
 

8. Black men are more likely than White men to have which condition(please check 
all that apply): 

☐Hypertension – 17 (61%) 

☐Diabetes – 18 (64%) 

☐Peripheral artery disease (PAD) – 9 (32%) 

☐Atrial fibrillation (irregular heartbeat) – 9 (32%) 

 
9. In addition to poor health outcomes, untreated PAD can have a negative impact 

on how a person experiences life (quality of life).  
True                -26 (93%) 
False    - 2 (7%) 

 
 
Algorithm for the PAD Assessment Questionnaire 
1.   High=3, Partial=2, Low=1,Non-existent=0 
2.   1 point for each box checked (up to 4 points)   
3.   Headaches with walking (no points), all other answers (1 point each, up to 3 points) 
4.   True=1 point, False=0 points 
5.   True=1 point, False=0 points 
6. Painless, swollen legs (no points), all other answers (1 point each, up to 4 points) 
7. True=1 point, False=0 points 
8. Atrial fibrillation (no points), all other answers (1 point each, up to 3 points) 
9. True=1 point, False=0 points 
Point range: 0 - 21 
Score 0-8:  Poor PAD Awareness; 9-21:  Good PAD Awareness 
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