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Predictive Factors of Peripheral Artery Disease in

Homecare Patients

ABSTRACT

Objective: The aim of the present study was to investigate the predictive factors of
peripheral arterial disease (PAD) in home care patients.

Method: This descriptive study was conducted in Istanbul with 285 homebound
patients who applied for the first time to receive services from the Home Health
Care Unit of a tertiary hospital between 01.07.2014 and 01.12.2014. The patients
having known PAD diagnosis were excluded. Sociodemographic characteristics,
home dependency duration, chronic diseases, medications used and smoking status
were recorded. Then, deformities in the patients' toenails, peripheral hair loss, foot
wounds were recorded, and the patients' functional status and skinfold thickness
were evaluated peripheral arterial disease was evaluated by ankle—brachial index
(ABI). An ABI below 0.9 was considered indicative of PAD. A chi-square test,
Mann-Whitney U test and a logistic regression analysis were used in the statistical
analysis.

Results: The mean age of the participants was 75.84+1.17 years (34% M; 65% F).
Peripheral artery disease was detected in 16.8% (n=48) of the patients. Current or
former smoking (B: 4.09), peripheral hair loss (B: 3.42), deformity of toenails (j:
3.02), and increased skinfold thickness (B: 1.124) were identified as predictors of
PAD.

Conclusions: The findings of the present study suggest that home health care
providers should inquire about the patient's smoking history, assess skinfold
thickness, and examine the toes for hair loss and deformities, to predict PAD.
Keywords: Ankle-Brachial Index; Peripheral Artery Disease; Immobility;
Cardiovascular Disease; Screening; Home Health Care.

Evde Bakim Hastalarinda Periferik Arter Hastahgim

Ongoriicii Faktorler

OZET

Amag: Calismanm amaci evde bakim hastalarinda periferik arter hastaligi icin
(PAH) 6ngoriicii faktorlerin aragtirilmasidir.

Yontem: Tanimlayici tipte olan bu arastirma, Istanbul'da 01.07.2014-01.12.2014
tarihleri arasinda iiglincii basamak bir hastanenin Evde Saglik Birimine hizmet
almak icin ilk kez bagvuran 285 hasta ile gergeklestirilmistir. Bilinen PAH tanisi
olan hastalar ¢alisma dis1 birakilmistir. Sosyodemografik 6zellikler, yataga bagimli
kalma siiresi, kronik hastaliklar, kullanilani ilaglar ve sigara igme durumu
kaydedilmistir. Daha sonra hastalarin ayak tirnaklarinda sekil bozuklugu, periferik
kil kaybi, ayak yaralar1 kaydedilmis, hastalarin fonksiyonel durumlart ile deri
kivrim kalinliklar1 degerlendirilmistir. PAH ayak bilegi-kol indeksi (ABI) ile
degerlendirilmis ve 0.9'un alti PAH olarak kabul edilmistir. Istatistiksel analizde ki-
kare testi, Mann-Whitney U testi ve lojistik regresyon analizi kullanilmuistir.
Bulgular: Katilimcilarin yas ortalamast 75,84+1,17 yildir (%34 E; %65 K).
Hastalarin %16,8'inde (n=48) periferik arter hastaligi saptanmistir. Halen veya
gecmiste sigara kullanimi (B:4.09), periferik kil kaybi1 (B:3.42), ayak tirnaklarinda
sekil bozuklugu (B:3.02) ve deri kivrim kalinliginda artig (B:1.124), PAH varligini
Ongoren faktorler olarak belirlenmistir.

Sonug¢: Bu aragtirmanin bulgulari, evde bakim hizmeti sunanlarin PAH"
Ongorebilmek i¢in hastalarin sigara igme ge¢misini sorgulamasi, deri kivrim
kalmhigin1 degerlendirmesi ve killarda dokiilme ve tirnak deformiteleri agisindan
ayak parmaklarini incelemesi gerektigini gostermektedir.

Anahtar Kelimeler: Ayak Bilegi-Kol Indeksi, Periferik Arter Hastaligi,
Immobilite, Kalp Ve Damar Hastaliklari, Evde Saghk Hizmetleri.
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INTRODUCTION

The elderly are the most rapidly growing
segment of the population. The prevalence of
chronic diseases due to increase in the elderly
population has been increase. Chronic diseases
limit an individual’s daily activities by causing loss
of some abilities, rendering patients with chronic
diseases immobile, dependent, and bed/home
bound. Immobility is a primary cause of peripheral
arterial disease (PAD) and systemic atherosclerosis.
Furthermore, immobility prevents the manifestation
of symptoms of existing PAD, such as claudication,
and leads to a delay in diagnosis (1). For this
reason, evaluation of patients who are immobile
and are served home health care for PAD is crucial
to prevent occurrence of possible problems.
However, there is no information in the literature
regarding the screening for and the prevalence of
PAD in patients who are served homecare. In
population-based studies in our country, the
prevalence of PAD was reported to be 19.76% in
people over the age of 40 years and 17.6% in
people over the age of 45 years (2, 3). The high
prevalence of PAD and its association with
ischemic and thromboembolic events and increased
mortality increases the importance of its early
diagnosis (4-7). In general, there is no screening
that is recommended for PAD in healthy
individuals without any risk factors; however,
screening with ankle-brachial index (ABI)
measurement is recommended for people at high
risk for cardiovascular disease (8-10). In patients
with a history or physical examination suggestive
of PAD measurement of the ABI is indicated as a
first-line non-invasive test for both screening and
diagnosis of PAD  (sensitivity: 68%-84%;
specificity: 84% to 99%) (10). People who were
served home health care may be at risk for
developing PAD due to their immobility and
concurrent chronic diseases.

The aim of the present study was to
investigate the predictors of PAD in home care
patients, therefore, to identify which findings that
home health care providers encounter should lead
them to suspect PAD.

MATERIAL AND METHODS

The population of this descriptive study
includes patients who applied for the first time to
receive services from the Home Health Care Unit
of a tertiary hospital in Istanbul. No sample size
was identified, and the study was designed to enrol
all eligible patients among the patients applied for
the first time to receive home health care between
01.07.2014 and 01.12.2014.

The inclusion criteria were voluntary
participation in the study, absence of any known
PAD, absence of physical and medical obstacles to
ABI measurement, patients who are served
homecare not for acute causes, such as
postoperative homecare, and patients not receiving
end-of-life care for a terminal illness. The

exclusion criteria of the study were unwillingness
to continue the study, failure to measure ABI, and
an ABI>1.4 (these patients were excluded because
an ABI above 1.4 suggested technical error or
medial arterial calcinosis) (10).

The Home Health Care Unit had 578
registered patients in June 2014. During the study
period, 308 patients applied to the Home Health
Care Unit for the first time. All patients were
contacted via phone to obtain verbal approval from
the patient or their caregiver and to schedule a
home visit appointment. After contacting via
phone, as 45 patients died, 52 did not consent to
participate in the study, 61 did not meet the
inclusion criteria (48 patients under the age of 40, 7
patients with a known PAD, 6 patients in the
terminal stage), 112 patients could not be reached
because of a change in their address, phone humber
or a temporary change in residence. With the
exclusion of 19 patients in whom ABI
measurement could not be performed accurately
due to peripheral edema and 4 patients with an
ABI>1.4 at the time of home assessment, the final
study included 285 patients.

Procedure: A questionnaire was
administered to inquire about sociodemographic
characteristics, duration of bedridden status,
chronic diseases, medication, and smoking history.
The data on the discharge summary explaining the
reason for homecare dependency was recorded, if
available. Next, a systemic examination was
performed and any deformities of toenails, hair
loss, and foot and bed sores were recorded; for
obesity assessment, the skin fold thickness
indicating subcutaneous fat tissue was measured;
and the functional status of the patients was
evaluated using the Barthel Index for Activities of
Daily Living (ADL). The level of independence
increases with high score of Barthel Index of ADL,
and a maximum of 100 points can be obtained
which represent complete independence. The
scores of 0-20 indicate “total dependency”, 21-60
“severe”, 61-90 “moderate”, 91-99 “slight”
dependency (11). HbAlc values and lipid
parameters of patients with diabetes or
hyperlipidemia, evaluated in the last three months
were recorded from the patient charts. Finally, the
ABI was measured.

The ABI was measured by placing a
sphygmomanometer on both arms and the lower
part of the knee and using a vascular hand Doppler
with an 8-MHz probe (Sonotrax B, Contec Medical
Systems). For the measurement of ankle blood
pressure, the Doppler probe was placed on the
posterior border of the medial malleolus to detect
the pulsations of the posterior tibial artery and
between the first and second metatarsals to detect
the pulsations of the dorsalis pedis artery. Arm
pressure was measured from both arms using a
vascular Doppler device. The ABI was calculated
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by dividing the highest pressure measured in the
posterior tibialis or dorsalis pedis arteries by the
highest pressure in the right or left arm. The single
measurement was considered the highest pressure
value in people in whom only a single pressure
measurement could be obtained. An ABI below 0.9
was considered in favor of PAD (10). All
measurements were made by the same researcher.

The skinfold thickness measurement was
made on the right arm, halfway between the
acromion of the shoulder and the olecranon of the
elbow. The midpoint was marked while the elbow
was flexed at 90 degrees, and the skin and the
underlying fat tissue 1 cm above this point were
grasped between the two fingers and pulled away
from the underlying muscle. The jaw of the caliper
(Harpenden®, Baty International, UK), which is a
special measuring instrument, was placed on the
marked point perpendicular to the long axis of the
arm. Two measurements were obtained in each
patient and the average was recorded. In bedridden
patients, the patient was placed on their side and
the measurement was obtained by performing the
above-mentioned procedures in order.

The wounds on the feet of the patients were
evaluated as a “bed sore” when they were located
in foot parts in contact with the bed, and as a “foot
wound” due to poor circulation when they were on
the fingertips. Since most of the patients were
immobile and could not express themselves,
complaints such as claudication related to PAD
could not be evaluated. The drugs were classified
according to the World Health Organization's

International ~ Anatomical  Therapeutic  and
Chemical Classification system (ATC) (12).

Ethic: The study was approved by Local
Ethics Committee of the School of Medicine in
Marmara University (2014/1400123396). The
participants and caregivers were informed about the
study and their consent was obtained. Only
voluntary people were included the study.

All  procedures performed in studies
involving human participants were in accordance
with the ethical standards of the institutional and/or
national research committee and with the 1964
Helsinki Declaration and its later amendments or
comparable ethical standards.

Analysis: Statistical analysis of the study
was performed using the Statistical Package for the
Social Sciences (SPSS Inc., Chicago, Illinois,
USA) version 16.0 package program for Windows.
Descriptive  statistics  included  frequency,
percentage, mean, standard deviation, median,
interquartile range, minimum and maximum values.
In univariate analyses, a chi-square test was used to
compare categorical variables, and a Mann-
Whitney U test was used to compare continuous
variables. Logistic regression analysis was used to
idendify the predictors of PAD. A p value less than
0.05 was used as the level of statistical
significance.

RESULTS

The study included 285 patients with a mean
age of 75.84+1.17 years (min:42, max:100) (34%
M; 65% F). Sociodemographic characteristics of
the participants are presented in Table 1.

Table 1. Sociodemographic characteristics of the participants

n %
Sex Female 186 65.3
Male 99 34.7
Educational Status llliterate 182 63.9
Literate 45 15.8
Primary school 39 13.7
Secondary school 12 4.2
High school 5 1.8
University 2 0.7
Marital status Widow 176 61.8
Married 96 33.7
Single 10 35
Divorced 3 1.1
Households Children 184 64.6
Spouse and at least one child 49 17.2
Only spouse 37 13.0
Alone 7 2.5
Other* 10 2.8
Monthly income** <1,100 98 34.4
1,100-3,700 179 62.8
>3,700 8 2.9

*Other: Relatives or caregivers.

** According to the study conducted by TURK-IS in June 2014, the hunger limit for a family of four is 1,158 liras and the poverty line is

3,772 liras.
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Health-Related Data of Participants: The
median duration of home dependency of the
participants was 2 years (IQR:1.0-5.0). The most
common diseases were hypertension (58.6%),
cerebrovascular disease (CVD) (42.8%), diabetes
mellitus (DM) (29.1%) (Table 2). The Barthel ADL
index scores of the participants evaluating the

functional status, skinfold thickness, HbAlc values
of 56 patients (19.65%) and lipid parameters of 35
patients (12.28%) evaluated in the last three months
are presented in Table 2. It was determined that 217
(76.1%) patients were never smokers, 61 (21.4%)
were former smokers, and 7 (2.5%) were current
smokers.

Table 2. Some parameters indicating health-related data of the participants

n %
Hypertension 167 58.6
Cerebrovascular disease 122 42.8
Diabetes mellitus 83 29.1
Dementia 70 24.6
Musculoskeletal system disease 40 14.0
Coronary artery disease 31 10.9
Heart failure 29 10.2
No any disease 9 3.2
Median (25th-75th. Minimum-
Percentile) Maximum

Barthel ADL Index Score (n=285) 25.0 (0.0-50.0) 0-90
Skinfold thickness (cm) (n=285) 15.0 (11.0-20.0) 4-30

F (n=186) 22 (19-27) 8-37

M (n=99) 14 (10-18) 5-30
HbAlc (%) (n=56) 6.40 (5.80-6.98) 4.80-9.10
Total cholesterol (mg/dl) (n=35) 180.0 (146-212) 98-312
HDL (mg/dl) (n=35) 41.0 (33.0-48.0) 25-114
LDL (mg/dl) (n=35) 110.00 (89.75-140.25) 16-204
Triglyceride (mg/dl) (n=35) 130.0 (80.0-183.0) 51-355

HDL.: high-density lipoproteins; LDL: low-density lipoproteins

The Associated Factors of Peripheral
Artery Disease: Peripheral artery disease was
detected in 16.8% (n=48) of the patients (ABI<0.9).
It was determined that 91.6% of these patients had
at least one risk factor for PAD other than age, and
62.5% had 2 or more risk factors. Half of them
(n=24) were current or former smokers; it was
found that 35 (73%) had HT, 20 (42%) had DM, 10
(21%) had CAD, and 6 (13%) had HL.

It was observed that only 27.8% (n=25) of
the patients diagnosed with PAD used any
anticoagulant or antiaggregant.

The prevalence of PAD was higher in males
than in females; in smokers than in non-smokers; in
patients with nail deformity and hair loss in the feet
than in those without; in patients with obesity, HT,
CAD, and diabetes than in those who did not have;
and the skinfold thickness was found to be higher
in patients with PAD than in those without PAD
(p=0.006; p<0.001; p<0.001; p<0.001; p=0.027;

p=0.015; p=0.036; p=0.004) (Tables 3 and 4).
There was no association between PAD and CVD,
HL, heart failure, renal failure and foot wound
(Table 3). There was no association between the
level of dependency calculated by the Barthel Index
of ADL and PAD (Table 3).

Table 5 presents the results of logistic
regression analysis, which was performed using a
model (sex, smoking status, skinfold thickness,
DM, HT, CAD, CVD, loss of peripheral hair, and
deformity of the toenails) incorporating the factors
that were found to be associated with PAD in
univariate analysis and the presence of CVD that
was found to have a strong relationship with PAD
in the literature. Accordingly, “current smoking and
former smoking” (B:4.09), loss of peripheral hair
(B:3.42), deformity of toenails (B:3.02), and
increased  skinfold thickness (B:1.124) were
identified as the factors predicting the presence of
PAD (ABI<0.9), respective order (Table 5).
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Table 3. Comparison between Presence of Peripheral Arterial Disease and categorical variables

PAD (+) PAD (-) Total p 2
n (%) n (%) n (%)

Sex
Female 23 (12.4%) 163 (87.6%) 186 (100%)  0.006 7.66
Male 25 (25.3%) 74 (74.7%) 99 (100%)

Smoking status
Current/former smoker 24 (35.3%) 44 (64.7%) 68 (100%)  <0.001 21.77
Never smoker 24 (11.1%)  193(88.9%) 217 (100%)

Diabetes Mellitus
Present 20 (24.1%) 63 (75.9%) 83 (100%) 0.036 4.40
Absent 28 (13.9%) 174 (86.1%) 202 (100%)

Hypertension
Present 38 (20.9%) 144 (79.1%) 182 (100%)  0.015 5.86
Absent 10 (9.7%) 93 (90.3%) 103 (100%)

Coronary Artery Disease
Present 10 (32.3%) 21 (67.7%) 31 (100%) 0.015 5.90
Absent 38 (15.0%) 216 (85.0%) 54 (100%)

Cerebrovascular Disease
Present 25 (20.5%) 97 (79.5%) 122 (100%) 0.154 -
Absent 23 (14.1%) 140 (85.9%) 163 (100%)

Hyperlipidemia
Present 11 (23.4%) 36 (76.6%) 47 (100%) 0.422 -
Absent 37 (15.5%) 201 (84.5%) 238 (100%)

Renal disease
Present 3 (25.0%) 9 (75.0%) 12 (100%) 0.432 -
Absent 45 (16.5%) 228 (83.5%) 273 (100%)

Heart Failure 0.117 -
Present 8 (27.6%) 21 (72.4%) 29 (100%)
Absent 40 (15.6%) 216 (84.4%) 256 (100%)

Foot wound
Present 2 (20.0%) 8 (80%) 10 (100%) 0.678 -
Absent 46 (16.7%) 229 (83.3%) 275 (100%)

Deformity of toenails
Present 41 (25.2%) 122 (74.8%) 163 (100%) <0.001 18.78
Absent 7 (5.7%) 115 (94.3%) 122 (100%)

Loss of peripheral hair
Present 38 (29.7%) 90 (70.3%) 128 (100%)  <0.001 27.37
Absent 10 (6.4%) 147 (93.6%) 157 (100%)

Barthel Index of ADL*
Total dependence 25 (18.5%) 110 (81.5%) 135 (100%) 0.109 -

Severe dependence
Moderate dependence

20 (19.4%)
3 (6.4%)

83 (80.6%)
44 (93.6%)

103 (100%)
47 (100%)

The percentages indicate the percentage of rows.
PAD: Peripheral Arterial Disease
*There were no any patients who were complete independent or slightly dependent.
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Table 4. Comparison between Presence of Peripheral Arterial Disease and continuous variables

PAD (+) PAD (-)
Median Median p
(25th—75th. Percentile) (25th—75th. Percentile)
Age (year) 74.0 (65.0-84.0) 80.0 (69.50-84.0) 0.24
Duration of home dependency (year) 3.0 (1.0-5.0) 2.0 (1.0-5.0) 0.33
Barthel ADL Index Score 17.5 (0.0-40.0) 25.0 (0.0-50.0) 0.292
Skinfold thickness (cm) 18.0 (11.0-25.0) 15.0 (11.0-18.0) 0.004

PAD: Peripheral Arterial Disease

Table 5. Factors predicting peripheral artery disease (Logistic regression analysis)

B S.E Exp(B) 95% C.I. for p value
Exp(B)

Constant -6.429 0.962 0.002 0.000
Smoking history (Current/Former vs. 1.410 0.487 4.095 1.578-10.627 0.004
Never smoked)
Loss of peripheral hair (Yes vs. No) 1.228 0.498 3.415 1.288-9.058 0.014
Deformity of toenails (Yes vs. No) 1.105 0.545 3.02 1.037-8.784 0.043
Skinfold thickness (cm) 0.117 0.033 1.124 1.053-1.198 <0.001
Sex (Female vs Male) -0.244 0.485 0.784 0.303-2.028 0.615
HT (Yes vs. No) 0.622 0.479 1.863 0.729-4.764 0.194
DM (Yes vs. No) 0.627 0.414 1.873 0.832-4.214 0.129
CAD (Yesvs. No) 0.379 0.523 1.461 0.524-4.077 0.468
CVD (Yes vs. No) 0.714 0.399 2.043 0.935-4.463 0.073

R?=.228 (Cox ve Snell), .381(Nagelkerke), Modelx2(9)=71.611
The model includes sex, smoking status, skinfold thickness, DM, HT, CAD, CVD, loss of peripheral hair, and deformity of the

toenails. HT: Hypertension; DM: diabetes mellitus; CVD: cerebrovascular disease; CAD: coronary artery disease.

DISCUSSION

The aim of this study was to identify the
which findings that home health care providers
encounter should lead them to suspect PAD.
Accordingly, smoking, loss of peripheral hair,
toenail deformity, and increased skinfold thickness
were the predictors of PAD in home care patients.

The prevalence of PAD has been reported
between 5% and 19.76% in general population (2,
13, 14) but 12.2% and 40.0% in elderly patients
(15-17). The difference of the present study from
those is that it was not conducted in the general
population, but with the patients who were served
home health care due to immobility. In the present
study, peripheral arterial disease was detected in
16.8% of home care patients, which is similar with
the prevalence reported in those studies. In another
study conducted with the patients over 60 years of
age living in a nursing home in our country, the
prevalence of PAD was found to be 5.9% (18). In
the aforementioned study, the characteristics of the
participants, such as age and frequency of chronic
diseases, were similar to those in our study
conducted with homebound patients; lower
prevalence of PAD in their study compared to the
present study can be explained by the fact that their
patients received long-term care by full-time health
professionals, and that the number of patients who
were immobile were less in their study. The finding
of high frequency of antiaggregant or anticoagulant
use in the aforementioned study confirms that the
individuals in their study had received high-

performing health care services. In our study group,
the participants have recently started receiving
home health care. The fact that the frequency of
using any antiaggregant or anticoagulant was quite
low is an indication of that. In addition, it is
obvious that our study group is more
disadvantageous in terms of immobility, which is
one of the most important risk factors for PAD.
While previous studies have reported a
relationship between peripheral arterial disease and
advanced age (2, 19), the present study found no
relationship between increasing age and the
prevalence of PAD. This difference may be related
to the high mean age of individuals who need
homecare (75.84+1.17 years) in our study. In
general, the studies in the literature report higher
prevalence of PAD in males than in females (2, 18,
20). Similarly, the present study found a higher
prevalence of PAD in males than in females, but in
the multivariate logistic regression analysis, the sex
factor was eliminated, and smoking, which is
known to be consumed more by males, was
identified as the strongest factor predicting the
presence of PAD, similar to that reported in the
literature (21). Other studies investigating the risk
factors of PAD have identified DM, CAD, HL, HT,
smoking, and obesity as risk factors for PAD (5,
22-25). While DM, HT, and CAD appeared as
factors associated with PAD in univariate analysis,
DM, HT, CAD and HL were not identified as
factors associated with PAD in regression model
incorporating these factors. The use of different
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models and the number of people participating in
the study may have caused this difference.

The most important finding in the history of
PAD is claudication, but because home care
patients are immobile, this finding is absent or
asymptomatic. Therefore, it is important to identify
other findings when PAD is suspected. Physical
examination findings in the guidelines include
lower extremity pulse examination to detect
vascular bruit, non-healing lower extremity
wounds, lower extremity gangrene, and other
suggestive lower extremity physical findings (e.g.,
elevated pallor/dependent rubor) (26-29). In
addition, the sensitivity and specificity of nail
deformities and peripheral hair loss for detecting
PAD have been reported to be low. However, in our
study, examination of the toes for hair loss and
deformities with assessment of skinfold thickness
came to the fore in predicting PAD in home care
patients. The results of the present study suggest
that home care providers should inquire about the
patient's smoking history, assess skinfold thickness,
and examine the toes for hair loss and deformity. In
the presence of a history of smoking, increased
skinfold and peripheral hair loss, and nail
deformities in home care patients, it would be
appropriate to measure the patient's ABI and
perform the necessary interventions in accordance
with guideline recommendations.

The strengths of this study are it is the first
study to investigate the predictive factors of PAD in
patients receiving homecare health services using
ABI. The most remarkable limitation of this study
is that measurement of ABI and clinical
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