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Abstract

Introduction: The high rate of diabetes mellitus index
(DM), along with the increase in cardiovascular compromise
that DM favors, and the scarcity of epidemiological data
regarding the prevalence of peripheral arterial disease
(PAD) in this population, make it important to study risk
factors associated with the development of PAD in the
population with type 2 diabetes mellitus (DM2). Objective:
To estimate the prevalence of PAD together with the
associated factors in a sample of patients with DM2,
treated in the Family Health Strategies (FHS) program,
in the municipality of Pindamonhangaba, SP. Methods:
Quantitative research in a cross-sectional study of 38
individuals who were diagnosed with DM2, between 40
and 77 years old, selected by convenience sampling and
treated in the family health program in two different districts
of the municipality. The method consisted of the evaluation
of personal and anthropometric data, anamnesis and
physical examination including the ankle-brachial index
(ABI). Results: PAD was present in 21.1% (95%Cl: 16.9 to
25.8) of the investigated population. Risk factors observed
were age range of 51 to 69 years (75%), overweight (50%),
systemic arterial hypertension (SAH) (100%), smoking
(62.5%) and physical inactivity (87.5%). Conclusion: The
prevalence of PAD was more than a fifth of those diagnosed
with DM2, and the most prevalent associated risk factors
were SAH, physical inactivity, smoking and overweight with
and without PAD.
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Resumo

Introdugdo: O alto indice de acometimento de individuos
com diabetes mellitus (DM), somado ao aumento de
comprometimentos  cardiovasculares que a patologia
favorece e a escassez de dados epidemioldgicos referentes
a prevaléncia de doenca arterial periférica (DAP) nesta
populagdo, torna-se importante o estudo dos fatores de risco
associados ao desenvolvimento desta condicdo na populagdo
com diabetes mellitus tipo 2 (DM2). Objetivo: Estimar a
prevaléncia de DAP em conjunto com os fatores associados em
uma amostra de pacientes com DM2, tratados em Estratégias
de Saude da Familia (ESF) no municipio de Pindamonhangaba,
SP. Métodos: Pesquisa quantitativa em um estudo transversal
composto por 38 individuos diagnosticados com DM2, com
idade entre 40 e 77 anos, selecionados por conveniéncia e
atendidos no programa de saude da familia de dois bairros
distintos do municipio. O método constituiu-se na avaliacdo
com dados pessoais, antropométricos, anamnese e exame
fisico com a avaliacdo do indice tornozelo-braquial (ITB).
Resultados: A DAP esteve presente em 21,1% (IC 95%: 16,9 a
25,8) da populagdo investigada. Como fatores de risco foram
observados faixa etdria de 51 a 69 anos (75%), sobrepeso
(50%), hipertenséo arterial sistémica (HAS) (100%), tabagismo
(62,5%) e sedentarismo (87,5%). Conclusdo: A prevaléncia de
DAP atingiu mais de um quinto dos individuos diagnosticados
com DM2 e os fatores de risco associados mais presentes foram
HAS, sedentarismo, tabagismo e sobrepeso nos individuos

com e sem DAP.

Palavras-chave: Diabetes mellitus. Doenca arterial periférica.

Prevaléncia. Fatores de risco.

Introduction

Peripheral arterial disease (PAD) is a dysfunction
that limits blood flow to the lower limbs.® The
ESC Guidelines on the Diagnosis and Treatment of
Peripheral Arterial Diseases, together with the European
Society for Vascular Surgery (ESVS), showed that in
developed countries, individuals manifest the disease
beginning at 50 years of age and with an increase in its
incidence after 65 years old, reaching about 20% after
80. Developing countries have an incidence of 9.9 per
1000 people per year, with a risk of 7.8 for men and
12.4 for women.*
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The most common cause of PAD is the atheros-
clerosis process,’* which involves several cellular and
molecular responses interacting with different highly
specific cellular factors.> These processes occur more
rapidly because of hyperglycemia, through oxidative
reactions, increased free radicals and increased
oxidative stress.>’” The formation and deposition of
advanced glycation end products (AGEs) directly cause
extracellular matrix abnormalities and lipoprotein
modifications. In addition, other interactions lead to
the generation of reactive oxygen species (ROS), which
favor the transcription of inflammatory genes in the
vascular wall.>7® Thus, these oxidative stresses are also
aggravated in obesity.”

The process of atherosclerosis and consequently the
onset of PAD occur more frequently, earlier and more
severely in individuals with diabetes mellitus (DM).%1°
Therefore, PAD accounts for high rates of amputation
and death, demonstrating a greater risk of morbidity
and mortality from cardiovascular conditions." The most
common of these is acute coronary syndrome (ACS), for
which individuals with diabetes plus PAD have a worse
prognosis compared to individuals with diabetes and no
PAD."

Normally, affected by PAD are

asymptomatic even in moderate stages.'? Thus, these

individuals

silent changes involving PAD can be assessed using the
ankle-brachial index (ABI), a non-invasive, effective and
practical method.'?'® Considered the gold standard,
ABI has high sensitivity and specificity for detecting PAD,
with the disease being symptomatic or asymptomatic.’
Due to the high rate of individuals diagnosed
with DM, the increase in cardiovascular compromise
that DM favors and the scarcity of epidemiological
data regarding the prevalence of PAD, added to the
associated factors in individuals affected by type 2
diabetes mellitus (DM2), the aim of the present study
was to determine the prevalence of PAD together
with the associated risk factors in a sample of patients
with DM2 treated in the Family Health Strategies (FHS)
program, in the city of Pindamonhangaba, SP, Brazil.

Methods
The study included individuals with DM2 who used

the FHS in two neighborhoods in Pindamonhangaba,
and who were evaluated according to the availability of
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health facilities. All users were diagnosed and treated by
the Unified Health System (SUS), with regard to DM2 and
other conditions reported and verified in the medical
records. The inclusion criteria were: DM2 present,
individuals who were followed up in the FHS, individuals
without a previous diagnosis of PAD. The exclusion
criteria were: use of insulin, individuals with cognitive
impairment and hearing, visual or communication
difficulties.

Study sampling

The study individuals were recruited by consecutive
convenience sampling, according to the patients
diagnosed with DM2 and registered in the FHS, who met
the inclusion criteria of this study, thus characterizing a
non-probabilistic sample.

The sample was determined on the basis of
data from HIPERDIA (hypertension and diabetes)
from the TABNET health information system in
Pindamonhangaba from 2002 to April 2013. An
expected proportion of 16% was considered,’ which
used ABI as a diagnostic method, with a margin of
error of 10% and a 90% confidence interval (Cl), which
resulted in a sample of 38 individuals.

The project was submitted for evaluation by the
Research Ethics Committee through Plataforma Brasil
and approved under assessment number 2.196.892,
guaranteeing the privacy of volunteers, who all signed
an informed consent form.

After the assessment of ABI, the individuals were
divided into two groups to compare some data: normal
ABIl and altered ABI.

Sociodemographic, anthropometric profile and risk
factors

For the sociodemographic profile, the volunteers
underwent an interview with questions about their
personal information (name, age, sex, race, marital status
and level of schooling) and socioeconomic level (if they
received any type of benefits from the government).

The individuals were asked about their current
state of health through anamnesis consisting of the
investigation of associated conditions (systemic arterial
hypertension -

SAH; dyslipidemias; and previous

diagnosis of PAD) reported by the patients themselves
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who were undergoing treatment, which was confirmed
through analysis of medical records; family history
CVD; DM; SAH and
dyslipidemia) and lifestyle habits (sedentary lifestyle,

(cardiovascular disease -
characterized by physical activity less than 150 minutes
per week; current or past smoking; and current or past
drinking). Vital signs collected at rest were: heart rate
(HR), systolic blood pressure (SBP) and diastolic blood
pressure (DBP).

To obtain the anthropometric data, height in meters
was measured using a tape measure, weightin kilograms,
using a 110 CH Welmy model scale, and body mass
index (BMI) from these data. For BMI analysis, individuals
were classified as normal weight (18.5 to 24.9 kg/m?),
overweight (25.0 to 29.9 kg/m?), grade 1 obesity (30.0
to 34.9 kg/m?), grade 2 obesity (35.0 to 39.9 kg/m?)
and grade 3 obesity (= 40.0 kg/m?), according to the
Brazilian Association for the Study of Obesity and
Metabolic Syndrome (ABESO)."®

Waist circumference (WC) was measured using a
measuring tape, at the midpoint between the iliac crest
and the last rib, on the bare skin. For females, WC of 80
to 88 cm was considered as moderate cardiovascular risk
and > 88 cm as high risk, with the ideal value being < 80
cm. For males, the value considered ideal was < 94 cm,
with 94 to 102 cm indicating moderate cardiovascular
risk and > 102 cm high risk."”

Measurement of ABI

To measure ABI, the ESVS recommendations* were
followed using a MedMega 610 vascular Doppler
device and a 10 to 12 cm sphygmomanometer cuff,
with a 5-minute rest in the supine position before the
measurement. The systolic pressures of the brachial
arteries in the upper limbs and the dorsal arteries of the
foot and posterior tibial arteries in the lower limbs were
measured. The measurement was performed by only
one of the researchers, who was trained to do so.

The calculation was obtained by the ratio of the
higher systolic pressure of the lower limb (dorsal of
the foot or posterior tibial) right and left, in relation
to the higher systolic pressure obtained in one of the
upper limbs. For analysis and classification of ABI,
the individuals were classified as normal ABI from 1.0
to 1.4, borderline from 0.90 to 0.99, PAD < 0.90 and
arterial stiffness > 1.40.
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Familiarization test and 6-minute walk test

The presence of intermittent claudication was
determined by the familiarization test recommended
by TASC I1,'® performed on a Caloi CLE 30 Premium
model treadmill, with a speed of 3.2 km/h and an
incline of 10%, lasting up to 5 minutes. It was possible
to determine the initial claudication distance (ICD),
pain-free walking time (PFWT), maximum walking
distance (MWD) and maximum walking time (MWT) of
the volunteers.

Functional capacity was measured by the é-minute
walk test (6MWT), adapted in a 15 m corridor. The
individuals were classified according to the number of
meters covered in 6 minutes as follows: level | = < 300 m;
level Il = 300 - 374.9 m; level lll = 375 - 449.9 m; level IV
==450m.

Statistical analysis

For data analysis, the Kolmogorov-Smirnov and
Shapiro-Wilk sample normality tests were applied. The
prevalence of PAD was estimated with the respective
95%Cl. The mean and standard deviation were used
to analyze the variables age, education and BMI,
in addition to the use of the non-parametric Mann-
Whitney test in the variables age, weight, height, HR at
rest, SBP, DBP and BMI in the two groups (normal ABI
and altered ABI), considering p < 0.01 as a statistically
significant value. The odds ratio (OR) was used in
the variables sex, family history, SAH, dyslipidemia,
smoking, drinking, sedentary lifestyle, overweight and/
or obesity. All analyses were performed using the Stata
Program, version 12.0.

Results

Selected for the study were one hundred and three
participants at two FHS in Pindamonhangaba. Forty-
eight volunteers declined the invitation due to difficulty
in getting to the health unit or lack of time, and 17 were
excluded for not meeting the inclusion criteria.

The study was carried out with 38 patients between
42 and 77 years old, with a mean age of 61.1+ 8.2 (SD)
years, of which 18.4% were over 70. Table 1 shows
the data on the sociodemographic profile of the 38
volunteers to characterize the study population.

Silva Filho PJ et al.
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Table 1 - Sociodemographic data of the study population

(n=238)
Sociodemographic data n %
Age (years)
40-49 2 5.26
50-59 16 421
60 - 69 13 34.2
70-79 7 18.4
Sex
Female 29 76.3
Male 9 23.7
Time with DM (years)
<10 15 39.5
10-20 17 447
> 20 6 15.8
Race
White 20 52.6
Brown 7 18.4
Black 11 28.9
Schooling (years)
llliterate 3 7.9
1-4 15 39.5
5-8 12 31.6
9-13 8 21.0
Retired
Yes 20 52.6
No 18 47.4

Note: DM = diabetes mellitus.

Regarding the ABI values, 31.6% had some type of
alteration. There was a prevalence of 21.1% of individuals
with PAD (95%Cl: 16.9 to 25.8), this value being classified
as mild PAD (15.8%) and moderate PAD (5.3%), while
10.5% of individuals had an ABI over 1.4, suggesting
Mockenberg calcification.

There was no statistical difference in the variables
compared between the groups of individuals with
normal ABI of 0.9 to 1.4 and altered ABI of less than 0.9
or greater than 1.4, as seen in Table 2.

The mean BMI was 29.9 kg/m? = 5.9, ranging from
20.6 to 42.3 kg/m?, where 50% had a BMI greater than
30.0 kg/m? and were classified as obese. Through WC,
a high risk of developing CVD was observed in females
(93.1%) and males (55.6%) (Figure 1).
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Table 2 - Clinical characteristics of patients with diabetes compared by Mann-Whitney test

Parameters Total (n = 38) Normal ABI (n = 30) Altered ABI (n = 8) p-valor
Age (years) 61.1+£8.2 59.9+83 63.8 £8.2 0.28
Weight (kg) 78.0+14.4 79.1+14.6 73.5+16.8 0.39
Height (cm) 160.7 £ 7.9 160.8 7.7 157.5+£9.0 0.48
HRrest (bpm) 76.0+13.5 74.4 =117 81.2 +20.7 0.53
SAP (mmHg) 140.2 £ 235 141.9 £ 24.6 142.5 231 0.95
DAP (mmHg) 82.6+12.0 84.2+12.3 81.2+124 0.56
DP 10703.9 £ 2616.0 10644.2 = 2533.7 11498.7 = 3348.2 0.85
BMI (kg/m?) 299+59 30.7 £ 6.2 28.5+5.7 0.39
WC (cm) 103.9+11.5 104.8 +12.3 101.2 8.5 0.48

Note: ABI = ankle-brachial index; HRrest = Heart rate at rest; SAP = systolic arterial pressure; DAP = diastolic arterial pressure; DP = double product;

BMI = body mass index; WC = waist circumference.

%

93.1

100
80
. Ideal
60 — . Moderate
40 M High
6.9
20
0
Male Female

Figure 1 - Cardiovascular risk between sexes measured by waist circumference.

Table 3 shows the more prevalent risk factors in
individuals with altered and normal ABI. Table 4 presents
the OR for the variables: sex, 0.724 (0.578 - 0.907), family
history: 0.333(0.059 - 1.868), SAH: 0.758 (0.625-0.919),
dyslipidemia: 0.525 (0.106 - 2.603), smoking current
and/or past: 2.727 (0.542 - 13,726), drinking current
and/or past: 0.929 (0.089 - 9.687), physical inactivity:
0.778 (0.070 - 8.669) and overweight and/or obesity:
0.778 (0.131 - 4.615), where there was a greater chance
of developing PAD among smokers and/or ex-smokers.

In individuals with ABI at normal values, the 6MWT
showed a higher percentage with functional capacity
at level Il according to the classification of the Studies
of Left Ventricular Dysfunction (SOLVD), which means

Silva Filho PJ et al.

performance from 375 to 449.9 m, representing 42.3%
of individuals. The functional capacity of volunteers with
ABlin altered values was mostly classified as level | (50%),
followed by level 11 (25%) and level IV (25%).

The familiarization test was applied to 38 volunteers.
Of the individuals with normal ABI, 11 (28.9%) had
symptoms in the calves, and the following results were
obtained: mean PFWT of 1:40 minutes, mean DIC of
77.3 £ 66.19 m, mean MDC of 152.7 + 100.7 m, and
mean TMC of 3:10 minutes.

Regarding individuals with altered ABI, 21.1% had
PFWT with a mean of 00:44 seconds, DIC with a mean of
33.7 = 39.25 m, MDC with a mean of 156.8 =+ 108.39 m
and TMC with a mean of 3:12 minutes.
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Table 3 - Prevalent risk factors of PAD in the sample (n = 38)

Normal ABI Abnormal ABI
Parameters

n % n %
Sex
Female 21 69.2 8 100.0
Male 9 30.7 - -
Race
White 2 7.7 - -
Brown 23 76.9 6 75.0
Black 5 15.4 2 25.0
BMI
Normal weight 9 30.0 2 25.0
Overweight 4 13.33 4 50.0
Obesity grade | 9 30.0 - -
Obesity grade |l 6 20.0 2 25.0
Obesity grade Il 2 6.67 - -
Time with DM (years)
<10 13 433 2 25.0
10-20 13 43.3 4 50.0
> 20 4 13.4 2 25.0
Family history
Yes 25 80.8 5 62.5
No 5 19.2 3 375
SAH
Yes 25 80.8 8 100.0
No 5 19.2 - -
Dyslipidemia
Yes 16 53.8 3 375
No 14 46.2 5 62.5
Smoking
Yes 11 30.8 5 62.5
No 19 69.2 3 37.5
Physical inactivity
Yes 27 92.3 7 87.5
No 3 7.7 1 12.5
Drinking
Yes 4 13.3 1 12.5
Noo 26 86.7 7 87.5

Note: PAD = peripheral arterial disease; ABI = ankle-brachial index;
BMI = body mass index; DM = diabetes mellitus; SAH = systemic arterial

hypertension.
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Table 4 - Odds ratio (OR) of risk factors for PAD in individuals
with DM2 (n = 38)

Parameters OR 1C95%

Female sex 0.724 0.578 - 0.907
Family history 0.333 0.059 - 1.868
SAH 0.758 0.625-0.919
Dyslipidemia 0.525 0.106 - 2.603
Smoking 2.727 0.542-13.726
Drinking 0.929 0.089 - 9.687
Physical inactivity 0.778 0.070 - 8.669
Overweight/obesity 0.788 0.131-4.615

Note: PAD = peripheral arterial disease; DM2 = type 2 diabetes mellitus;

Cl = confidence interval; HAS = systemic arterial hypertension.

Discussion

This study showed the prevalence of PAD associated
with risk factors in the population with DM2 in the city
of Pindamonhangaba, SP. This is the first study on the
prevalence of PAD in patients with DM2 carried out in
this city.

The estimated prevalence of PAD varies according
to the characteristics of the study population, the criteria
used for diagnosis and age group. In this study, there
was a prevalence of 21.1% (95%Cl: 16.9 - 25.8) of PAD in
individuals with DM2, based on ABI.

In determining the prevalence of PAD, there is a high
dependence on the diagnostic method. Most studies use
a low ABI (< 0.90), which is significant for PAD. Soyoye et
al.’” and Mwebaze et al.?® estimated the prevalence of
PAD in individuals with diabetes using three methods:
symptomatology of intermittent claudication (IC),
palpation of the arteries and ABI assessment. These
authors showed higher percentages of PAD detection
with ABI measurement and obtained a prevalence
close to that found in the present study. Thus, the ABI
diagnostic method has great diagnostic sensitivity and
specificity for PAD.

Some studies have reported prevalence rates of
PAD in diabetic patients similar to those found in our
study. Okello et al.?" found a prevalence of PAD in 24%
of participants with a mean age of 60 years, similar to
that observed in the present study (61.1 years), and both

studies included predominantly females.
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The prevalence of PAD increases with age, and
epidemiological studies have found that this varies from
3 to 10% in individuals younger than 70 years old and
from 15 to 20% in those over 70.*

Using ABI to diagnose PAD, Lange et al.??

observed
a prevalence of PAD of 26.3% in patients with type |
and type Il diabetes, while in non-diabetic patients,
prevalence was lower (15.3%).

Shukla et al.,?® in a university hospital in India, also
found using ABI a prevalence of 36% for PAD in patients
with DM2. The investigators observed a correlation of
prevalence with time from diagnosis of diabetes, WC,
diagnosis of SAH,
caused by chronic hyperglycemia, a condition that

and microvascular complications

makes screening for PAD importantin all individuals with
diabetes.

The study of Akalu,?* in which color Doppler was
used, found a PAD prevalence of 30.7% in DM2 patients.
In agreement with that study, Hur et al.?® found a
prevalence of 28.7% for this condition in individuals
with DM2, also using the ABI diagnostic method, but
only 17.2% of them had abnormal ABI. This finding is
mainly explained by the diagnostic method used, as it
suggests that ABI underestimates the presence of PAD
in these patients. In the latter,?® it was found that 23%
of individuals with normal ABI showed some degree of
PAD by color Doppler.

When analyzing the sex of the study samples,2%:21:26:27
thereis a predominance of females, as seen inthe present
investigation. This could be explained by the fact that
women take better care of themselves and their family,
where they tend to seek health services more often and
earlier when symptoms arise throughout life, showing a
greater number of supported women than men.?®

Regarding race, there was a higher prevalence of
DM2 in whites. The term race is related to self-reported
skin color, but in some studies the term ethnicity is used,
which goes beyond physical characteristics, thus cultural,
social, linguistic, religious, place of origin and dietary
issues.?’” Both are closely related in the identification
of socioeconomic disparities and exposure to health
risks,* but there are questions regarding the use of
race and ethnicity in research due to heterogeneity
and methodological complexity in the use of these

variables.3":32

33-35 and

DM2 is closely associated with obesity,
individuals with DM2 are at higher risk of developing

CVD.3* Daousi et al.*® demonstrated that most patients
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with DM2 are overweight (34%) or obese (60.1%), as also
seen here and in other studies,'?-2226:3¢ which obtained
high percentages of their population with a higher than
ideal BMI.

In individuals with PAD, the cumulative effect of
risk factors directly influences the increase in the
prevalence of the disease, according to the study by
Eraso et al.,*” which found that the highest prevalence
was among elderly, blacks and non-Hispanic women. In
addition, the probability is increased according to the
association of each risk factor, reaching more than ten
times with the combination of three or more risk factors
such as sex, race, SAH, DM, chronic kidney disease and

smoking. In the study by Alvim et al.,*®

in the general
population investigated, the prevalence of PAD was
low, but it increased with age, and the risk factors for
this disease were mainly smoking, sedentary lifestyle,
diabetes and age.

In the present study, it was observed that in the
population with DM2 and altered ABI, there was the
presence of more than three risk factors. In addition, all
individuals were female, older than 50 years, overweight
or obese in the majority (75%), all had SAH, and 62.5%
were smokers.

A study carried out in Sri Lanka found that individuals
with PAD, when compared to the control group, had a
significantly higher proportion of history of DM, SAH,
dyslipidemia and smoking.*? In the sample of this study,
higher percentages were found in the PAD group for
factors such as SAH and smoking compared to the
diabetes group without PAD.

The patient diagnosed with diabetes has clinical
different
diabetes when compared to histological characteristics.

characteristics from individuals without
Occlusive disease occurs in a generalized way, mainly
distally, making the appearance of arterial calcification
frequent and providing greater occlusion than stenosis
of the arteries.*’

In the present study, diabetics with and without
PAD had similar percentages among some risk factors.
This was also found in the studies by Lange et al.,??

[.,%% and Agarwal et al.,*" such as mean

Narayanan et a
age, SAH, smoking, overweight and/or obesity. Diabetes
is one of the strongest factors for the development
of symptomatic and asymptomatic PAD, and its
complications favor an increased risk of cardiovascular
events and mortality.*?** The process of atherosclerosis

in patients with diabetes is more accentuated.**
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Smoking is another modifiable and important risk
factor for the development and progression of PAD,
acting on endothelial dysfunction, changes in lipid
metabolism and the coagulation process.*?*® In the
present study, high percentages of current and/or past
history of smoking were observed in diabetic individuals
with altered ABI, while in those with normal ABI the
percentage was lower. Narayanan et al.?¢ and Akram et
al.?’ found a slight difference between the percentages
of current and/or past smoking in individuals with
altered ABI. In the study by Tavintharan et al.,*® there
was a prevalence of PAD in 10.4% of individuals with
diabetes and with high percentages in relation to
smoking, showing a strong association with PAD in these
individuals.

SAH may be present in patients diagnosed with
diabetes and PAD, as it represents an important
cardiovascular risk factor. In combination, they increase
the risk of fatal cardiovascular events, as it is possible to
see high percentages of hypertensive patients in both
groups.® Similar percentages were also found between
groups by Narayanan et al.,?®in which SAH was found in
72.2% of individuals with PAD and 61.1% of individuals
without PAD. Agarwal et al.*' observed that 93.9% of
individuals with PAD and 85.2% without PAD had SAH,
corroborating the results reported in this study.

Dyslipidemia is another risk factor for the
development of various cardiovascular pathologies.*’
Here, we found higher percentages of dyslipidemia
in individuals diagnosed with diabetes without PAD.
Likewise, Alzahrani et al.*® did not find an association
between dyslipidemia and a higher prevalence of PAD.

19-21,22,26,46 found

None of the analyzed studies
sedentary lifestyle to be a risk factor for PAD. In this
study, percentages were slightly higher in individuals
with diabetes without PAD compared to those with PAD.

However, Makdisse et al.*?

observed a higher prevalence
of PAD in individuals who did not engage in physical
activity.

In a study carried out in San Diego, in the U.S.,

.59 sought to identify the prevalence of PAD

Criqui et a
according to race and found that blacks had a higher
prevalence, followed by non-Hispanic whites. This
percentage difference between whites and blacks was
not verified in the present study.

Obesity is also reported as a considerable risk
factor for PAD. Huang et al.®' observed for each 1 kg/

m? increase in BMI a 1.06-fold risk of developing PAD.
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Likewise, we observed that individuals with PAD were
obese or overweight.

Cardiovascular risk can be measured through BMI,
WC and waist-hip ratio (WHR). Mohammadifard et al.>?
evaluated the association between BMI and WC, relating
it to cardio-metabolic risk factors, and they found that
the occurrence of DM2, SAH and dyslipidemia was
significantly associated with an increase in indicators
of obesity. In the population studied, it was found that
50% had a BMI greater than 30 kg/m? and more than
90% of women had WC above normal values, indicating
that these patients show important indicators of
cardiovascular risk, in addition to diabetes, regardless of
the presence or absence of PAD.

Individuals diagnosed with asymptomatic PAD
have greater functional impairment and early decline
in the level of activity than individuals without PAD,
showing a range of symptoms in the lower limbs that
cause functional limitation.>® Individuals diagnosed
with diabetes have impaired functional capacity at a
submaximal and maximal level, regardless of the effects
of obesity. In addition, this reduced functional capacity
is present even without cardiovascular compromise.’*%5
According to a survey by Anjos et al.,*¢ patients with DM
have a shorter distance walked in the 6MWT compared
with individuals without DM. In accordance, Gregg et
al.%” estimated the prevalence of functional disability in
60-year-old Americans with diabetes, who had greater
difficulty in performing activities when compared to
individuals without diabetes.

Anderson et al.®®

related the functional capacity
of individuals with PAD and obtained results similar to
our findings, which showed a mean distance of 296.2 m
covered by volunteers with altered ABI in the 6SMWT. The
result obtained shows that individuals with PAD have low
functional capacity.

It is observed that both groups, with normal ABI
and altered ABI, had low functional capacity, being
predominant in the group with altered ABI. Likewise,
Scherer et al.? showed little difference between the
group with altered ABI and the control group, and
Gomes et al.? observed that individuals with ABI less
than 0.9 had a shorter distance walked in meters when
compared to individuals with normal ABI.

Intermittent claudication may be present in
individuals with PAD and is related to a decreased
ability to walk when compared to the healthy population.

|59

Scherer et al.>” observed that the mean distance covered
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by individuals with altered ABI in the 6MWT was 385 m,
being lower than that found in the control group, with
a difference of 94.1 m. In the present study, individuals
with altered ABI had lower capacity (296 m), followed by
individuals with borderline (342 m) and normal (378 m)
ABI.

The symptomology of intermittent claudication also
directly interferes with functional capacity. Here, we
found that the individuals presented with symptoms
with a mean of 33.7 m walked, and these individuals
walked a mean of 156.8 m even with the symptoms.
This was different than that found by Scherer et al.,* in
which the subjects studied showed symptomology with
a mean of 158.6 m and walked about 385 m.

|.58 observed a claudication time of 222

Anderson eta
seconds and a maximum walk time of 505 seconds. In
the present study, however, there was a short time of
claudication onset (44 seconds) and maximum walk time

of 187 seconds.

Conclusion

The present study, carried out in individuals
diagnosed with DM2 with and without PAD and users of
FHS in the city of Pindamonhangaba, SP, allowed us to
conclude that the prevalence of PAD reached more than
a fifth of individuals with DM2, and the most common
characteristics in this population were overweight, SAH,
smoking, sedentary lifestyle, the age group between 51
and 69 years and females. It can also be observed that
all individuals with abnormal ABI were females, and that
SAH and smoking were the risk factors most present in
this population. With regard to functional capacity, there
was a decrease in functional capacity according to the
6MWT in both groups, being greater in the group with

altered ABI.
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