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Abstract: The principal purpose of this study is to determine the prevalence of peripheral arterial
disease (PAD), as well as the principal associated risk factors, in patients registered in the IDON-PAD
database. PAD is a condition characterized by the narrowing or blockage of arteries in the body’s
extremities due to plaque buildup, leading to reduced blood flow and tissue ischemia. While PAD
primarily affects the lower extremities, it can lead to symptoms such as intermittent claudication
and, in severe cases, ulcers and amputations. Risk factors for PAD are numerous and cumulative,
including smoking, age over 50, type 2 diabetes mellitus, and hypertension. The prevalence of
PAD increases with age, with rates ranging from 2.5% in those over 50 to 60% in those over 85,
varying by ethnicity and study population. Diabetic patients face a higher risk of PAD-related
complications and have lower success rates with revascularization procedures. The diagnosis of PAD
traditionally relied on physical examination and symptoms, but the Ankle–Brachial Index is now a
standard diagnostic tool due to its non-invasive nature and reliability. In Mexico, the prevalence of
PAD is estimated at 10%, with significant risk factors being the duration of diabetes, hypertension,
hypertriglyceridemia, and smoking. Notably, 70% of PAD cases are asymptomatic, emphasizing
the importance of proactive screening. This study aimed to determine the prevalence of PAD and
associated risk factors in diabetic patients aged 40 and above. The prevalence was found to be
11.2%, with high-risk waist circumference, elevated triglycerides, positive Edinburgh questionnaire,
and weak pulses as significant predictors. The detection and management of PAD in diabetic
patients require a comprehensive approach, including lifestyle modifications and regular screenings.
Prevention strategies should focus on controlling risk factors, including obesity, hypertension, and
dyslipidemia. In conclusion, PAD is a prevalent yet underdiagnosed condition in diabetic patients,
necessitating proactive screening and comprehensive management to mitigate associated risks and
improve patient outcomes. The principal limitation of this study is that, as it uses a cross-sectional
methodology and is not an experimental study, although we can establish the prevalence of PAD
as well as the associated risk factors, we cannot define causality or determine the hazard ratio for
each of these factors. Special thanks to Dr. Leobardo Sauque Reyna and all participants for their
contribution to this research.

Keywords: peripheral arterial disease (PAD); vascular non-traumatic amputation; type 2 diabetes
mellitus; Ankle–Brachial Index (ABI); cross-sectional study; Morelos; México

1. Introduction

Peripheral arterial disease (PAD) is a syndrome characterized by a multifactorial
etiology that manifests as stenosis or obstruction of the arterial lumen (excluding coronary
and cerebral arteries) by an atheroma plaque that originates in the intima and proliferates
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within the lumen, causing hemodynamic changes in blood flow that diminish the perfusion
pressure and generate local and distal tissue and organ ischemia.

In medical practice, the arterial obstruction of the lower extremities manifests as the
presence of pain in the legs induced by walking—known as intermittent claudication—as
well as paleness that, in critical stages, can cause ulcers and non-traumatic amputations
that affect patients’ quality of life [1,2].

The origin of the PAD is multifactorial, and its development includes multiple car-
diovascular risk factors. The principal factors are cumulative, and when they coexist with
factors, such as smoking, age of 50 years or older, type 2 diabetes mellitus T2DM, and
hypertension, the severity of PAD increases [3].

The prevalence in patients over 50 years old is 2.5% and increases to 14.5% in patients
over 70 years old. In the meta-analysis conducted by Vitalis A et al. [4] examining the
prevalence of PAD across different ethnicities, a higher prevalence was found in African
Americans and patients with type 2 diabetes mellitus (T2DM). In the latter group, the
prevalence was up to four times higher compared to patients without diabetes. Similarly,
in the study conducted by Cacoub P et al. in a French population at high risk (N = 5679),
a 28% overall prevalence of PAD was observed. This contrasts with the 38% prevalence
in the subgroup with the highest cardiovascular risk (subjects with a clinical history of
atherothrombotic events) [5].

The prevalence of PAD in patients over 55 years old ranges from 3 to 29%, where
the prevalence increases with age and is up to 60% in patients over 85 years old. The gap
between these data is associated with ethnicity or race, the type of study population (higher
or lower risk), and the methodology used to diagnose PAD [6].

The prognosis of PAD in patients with T2DM is less favorable than in patients without
T2DM, as diabetic patients have a lower probability of success with revascularization and
major cardiovascular morbimortality once PAD is present, as described in the article by
Nativel M. et al. [7].

PAD can be diagnosed based on examination (skin color changes, cold extremities,
and weak pulses) and symptoms (intermittent claudication and sensitivity alterations) [8],
but the Ankle–Brachial Index (ABI) is now considered a standardized diagnostic method. It
is a technique with the advantage of being non-invasive and painful, and it has acceptable
precision, confidence, and reproducibility [9].

While information about PAD in the Latin American population is limited, we know
that the prevalence of PAD in this group is around 12.5% [10].

In Mexico, the study performed by Buitrón-Granados L et al. [11]. followed a cross-
sectional methodology and enrolled 400 patients who attended a first-level medical IMSS
unit in Mexico City. They gathered information about previous medical history of T2DM,
smoking, and hypertension, as well as laboratory variables and ABI index measurement
(diagnostic cut point index of <0.9) with Doppler Ultrasound equipment (Doppler Ver-
sadopp@ 1000, Medzer Inc., Wilmington, DE, USA). At the end of the study, the global
prevalence of PAD was 10% (14% in men and 8.4% in women). It stands out that the
principal risk factors found were the duration of diabetes, the presence of hypertension,
hypertriglyceridemia, and smoking. Just 30% of the patients with PAD had symptoms,
while 70% were asymptomatic.

It is also known that both conditions (PAD and T2DM), alone and together, represent
major public health issues and that both are considered cardiovascular risk factors. Many
epidemiological studies have reported that patients with PAD have greater cardiovascular
morbidity and mortality compared with patients without PAD [11,12]; on the other hand, it
is well-known that patients with T2DM have a two-fold increase in cardiovascular risk for
macrovascular events (myocardial infarction, stroke, and cardiovascular death) compared
with the diabetic population [13,14].

PAD is considered an underdiagnosed condition due to a significant percentage of
patients being asymptomatic. It is estimated that only 9% to 11% of patients report classic
symptoms and, in a considerably high percentage of patients, the diagnosis is also delayed
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and is made when there is already severe tissue damage, ulcers, and/or amputation in the
feet or pelvic limbs [15].

The poor detection of PAD, especially in asymptomatic populations, suggests that
many patients will not receive appropriate treatment, particularly the management of
peripheral arterial disease, as a cardiovascular risk factor, similar to the case for hyperc-
holesterolemia and systemic arterial hypertension [16].

Regarding the incidence of PAD, a study by Hooi JD et al., which involved a 7.2-year
follow up of a cohort of 2327 asymptomatic subjects in the Netherlands with the risk
factors, revealed that the main factors increasing the risk of developing PAD are smoking,
hypertension, and T2DM. This incidence study also emphasized the role of these factors in
the cumulative risk [17].

A study by Rachael L. Morley et al. examined a population with a positive diagnosis
of PAD, where 95% of patients had at least one of the risk factors, such as smoking and/or
diabetes. Age was another significant risk factor, as in a population of 2174 patients studied,
it was observed that the risk of developing PAD increased by 1% from 40 to 49 years old
and by 15% in patients over 70 years old [18].

Patients with diabetes have up to 5.9 times greater risk of experiencing a cardiovascular
event, as well as an added risk of developing PAD, which negatively impacts the function-
ality and quality of life of those who suffer from it. Patients with type 2 diabetes and PAD
have a three to six times increased risk of experiencing a myocardial infarction [19].

Due to the high likelihood of developing PAD in patients with T2DM and the negative
impact this has on their quality of life, the timely detection, treatment, and management of
PAD as a cardiovascular risk factor are paramount for patients diagnosed with PAD. The
ABI is the most widely used method for the diagnosis of PAD, as most patients may be
asymptomatic [12].

Peripheral arterial disease in patients with diabetes is paramount in Mexico for several
critical reasons. First, Mexico is experiencing a significant rise in the prevalence of diabetes,
with estimates suggesting that nearly 13 million adults are affected by the disease [20].
Second, diabetes significantly increases the risk of developing PAD, with diabetic individ-
uals being up to four times more likely to develop PAD compared to their non-diabetic
counterparts [21]. Third, PAD in diabetic patients is associated with a higher risk of cardio-
vascular events, including myocardial infarction and stroke [15]. Due to the significance
of PAD in the population with T2DM and the scarcity of data, the purpose of this study
was to determine the prevalence of PAD, as well as the main associated risk factors, in
patients with T2DM receiving care at the IDON, which is a population inherently at higher
cardiovascular risk.

The primary objective of this study was to calculate the prevalence of PAD in patients
registered in the IDON-PAD database by measuring their ABI using automated equipment
from February 2020 to October 2021 and to identify the principal risk factors associated
with design strategies of prevention, early treatment, and improved prognosis of patients
with T2DM that attend the Instituto de Diabetes, Obesidad y Nutrición S.C. IDON in
Cuernavaca, Morelos.

2. Material and Methods

This was a descriptive, comparative, and cross-sectional study.
The object of study was the IDON-PAD secondary database, which has a record of

734 patients with type 2 diabetes mellitus with at least 6 months of evolution who were
treated at the IDON. The purpose of this project was to describe the prevalence of PAD in
patients with type 2 diabetes registered in the IDON-PAD database who were treated at the
IDON, as well as the association of PAD with the main variables of interest as risk factors.

As a first procedure, a deliberate search was conducted for patients at the Institute of
Diabetes, Obesity, and Nutrition, located in Cuernavaca, Morelos, México, who had been
diagnosed with at least 6 months of the evolution of type 2 diabetes mellitus and were
aged at least 40 years. Once these patients were identified, they were invited to participate,
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following a thorough reading and signing of the informed consent (IC). The diagnosis of
type 2 diabetes mellitus was considered when the following criterion was met: a diagnosis
in the medical record in at least the last 6 months or receiving antidiabetic treatment in the
last 6 months. The diagnostic criteria for T2DM were considered according to the criteria
recommended by the American Diabetes Association 2019 ADA: glycated hemoglobin
A1C > 6.5%, fasting plasma glucose > 126 mg/dL, and random glucose > 200 mg/dL. The
measurement of glucose and hemoglobin was carried out after a minimum fast of 8 h,
according to the photocolorimetry method for plasma glucose [22].

Including patients aged 40 and above in this study offers a broader perspective
on peripheral arterial disease across various age groups. This approach enhances our
understanding of how the disease progresses over time and its prevalence at different life
stages. By avoiding age restrictions, a more comprehensive and accurate portrayal of the
disease in the general population can be achieved. Despite its lower prevalence in younger
individuals, evidence suggests that peripheral arterial disease can manifest in adults as
young as 55, indicating that it is not exclusive to older age groups. Studies consistently
show a notable increase in the prevalence of the disease with age. This inclusive approach
allows for a more precise examination of this trend and insight into disease progression.
Given its role as a significant risk factor for severe cardiovascular events, like heart attacks
and strokes, grasping its prevalence across diverse age brackets is crucial for crafting
effective public health policies. The inclusion of individuals aged 40 and above in this
study furnishes valuable insights for identifying high-risk populations and implementing
timely preventive measures.

Once informed consent was obtained, patients’ medical records were reviewed, clin-
ical and laboratory information was updated, and a log of clinical laboratory variables
was completed. Subsequently, upon reviewing the log of variables and applying applica-
ble inclusion and exclusion criteria, the ABI was measured using the automated vasera
2000 method.

2.1. Population

The population was older than 40 years old and had a diagnosis of at least 6 months of
T2DM evolution. Their data were obtained from the IDON-PAD secondary database and
the second-level clinic (Instituto de Diabetes, Obesidad y Nutrición S.C.) in Cuernavaca,
Morelos, during the time period from February 2020 to October 2021 if they met the relevant
criteria.

2.2. Inclusion Criteria

Patients older than 40 years old.
Diagnosis of T2DM of at least 6 months of evolution.
Patients living in the state of Morelos, México.

2.3. Exclusion Criteria

Patients with incomplete information in the database (absence of 1 or more of the
clinical and laboratory variables of interest).

2.4. Population Sample

Non-probabilistic convenience sampling was performed by taking all the records
available in the IDON-PAD database that were found to be complete (all independent
variables complete), met the inclusion criteria, and did not meet any of the exclusion
criteria.

2.5. Data Collections Methods

No additional information was collected from the patients; only the information
available in the IDON-PAD secondary database was utilized. The IDON-PAD database was
created for research purposes, and patient information was collected after informed consent
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was obtained, such that the patients authorized the use of their personal and laboratory
data. All variables were gathered from the patients’ medical records.

2.6. Ethical Considerations

Before the procedures and collection of data from the participating subjects, the
procedures were fully explained, and the informed consent form version 1.0, approved by
the research ethics committee on 26 March 2020 and the research committee on 26 March
2020, was read.

This protocol was conducted in accordance with the provisions of the Regulation of
the General Heath Law on research, Ministry of Health (1984), specifically in the following
sections: Articles 14, 15, 16, 17, 18, 19, 21, 22, and 29. Furthermore, both the informed
consent form and the process of obtaining informed consent were carried out in accordance
with the Nuremberg Code, the Belmont Report, and the Helsinki Declaration [23].

2.7. Analysis of the Information

Once the complete and correct information was available for the objectives of this
study, the population of the database was characterized. The clinical and demographic char-
acteristics were described using descriptive statistics. Continuous variables are expressed
as means ± standard deviation using mode and median, and dichotomous variables are
expressed as relative frequencies, which were estimated using binomial logistic regression
analysis.

The prevalence of peripheral arterial disease detected by ABI measurement was
obtained according to the proportion of patients with an ABI of 0.9 compared to patients
with a normal ABI (>0.9). This was calculated with a confidence interval of 95%, and the
respective prevalence by age and sex was also calculated.

To compare the qualitative variables between the patients with positive peripheral
arterial disease vs. the patients with negative peripheral arterial disease, the chi-square test
was first used and, for the variables with low frequency, Fisher’s test was used to compare
the means and obtain the p-value.

To identify the risk factors associated with PAD in the study population, a multiple
logistic regression model was performed. Before the multiple logistic regression was
performed, the relationship between the dependent variable and the independent variables
was explored through simple logistic regressions. In addition, the correlations between
the qualitative and quantitative independent variables were analyzed. For quantitative
variables that met the Kolmogorov–Smirnov hypothesis test of a non-normal parametric
distribution of the data, Spearman’s coefficient was used, and for normally distributed
variables, Pearson’s coefficient was used.

In the single and multiple regressions, the quantitative variables were analyzed as
categorical variables, with categories constructed according to their clinical relevance,
as shown in the next table. The age variable was classified by decades, and the high
variable was in increments of 20. For the somatometry variables—body mass index kg/m2

(BMI), waist circumference, waist–hip ratio, and fat percentage—the WHO classification
of risk was used [20]. We decided to add the waist–hip ratio as a variable instead of hip
circumference for classification by sex [20], according to the WHO. The percentage of fat
was also classified according to sex, including sub-optimal weight, slightly overweight,
overweight, and obese. For the blood pressure variables (systolic and diastolic), the
AHA [24] classification was used. Laboratory variables, such as HDL cholesterol and
triglycerides, were classified according to AHA recommendations [24]. The glycosylated
hemoglobin variable was classified according to the recommendations of the ADA [25].
Basal fasting glucose was classified as control, normal–high, slightly high, or very high.
The estimated glomerular filtration rate variable, calculated using mdrd, was categorized
according to the Chronic Kidney Disease Foundation’s classification [26]. The variables
of weight, heart rate, creatinine, total cholesterol, and LDL cholesterol were classified by
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quartiles as, based on the frequencies, if they were classified by statistical relevance, there
would be groups with very low frequencies, which would weaken the statistical analysis.

In the Table 1 below, the way in which quantitative variables were categorized for
analysis is shown.

Table 1. Categorization of quantitative variables.

Variable Categories

Years
(y)

• 40–49 years old
• 50–59 years old
• 60–69 years old
• >70 years old

Height
(cm)

• 1.30–1.49 cm
• 1.50–1.59 cm
• 1.60–1.69 cm
• 1.70–1.79 cm

Weight
(kg)

• Q1 60.9 kg
• Q2 70.75 kg
• Q3 80.82 kg
• Q4 167.1 kg

IMC
(kg/m2)

• Low and normal weight (<24.9)
• Overweight (25.0–29.9)
• Obesity (>30.0)

Waist circumference
(cm)

• Low risk (F: <80 cm, M: <95cm)
• High risk (F: 80–88 cm, M: 95–101 cm)
• Very high risk (F: >88 cm, M: >101 cm)

Waist–hip index
• Low–normal (F: <0.84, M: <0.94)
• High (F: >0.84, M: >0.94)

Body fat
(%)

• Sub-optimal (F: 20.9, M: >15.9)
• Slightly overweight (F: 21–25.9, M: 16–20.9)
• Overweight (F: 26–31.9, M: 21–24.9)
• Obesity (F: >32, M: >25)

Systolic blood pressure
(mm/hg)

• Normal (<120 mm/hg)
• High (120–129 mm/hg)
• Arterial hypertension 1 (130–139 mm/hg)
• Arterial hypertension 2 (>140 mm/hg)

Diastolic blood pressure
(mm/hg)

• Hypotension (<80 mm/hg)
• Normotension (80–89 mm/hg)
• Hypertension (>90 mm/hg)

Heart rate
(bpm)

• Q1: 69 l pm
• Q2: 75 l pm
• Q3: 82 l pm
• Q4: 151 l pm

Serum creatinine
(mg/dL)

• Q1: 0.68 mg/dL
• Q2: 0.8 mg/dL
• Q3: 1.0 mg/dL
• Q4: 11.24 mg/dL

Total cholesterol
(mg/dL)

• Q1: 146 mg/dL
• Q2: 179 mg/dL
• Q3: 208 mg/dL
• Q4: 386 mg/dL
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Table 1. Cont.

Variable Categories

High-density cholesterol
(mg/dL)

• Low (<40 mg/dL)
• Normal (40–60 mg/dL)
• High (>60 mg/dL)

Low-density cholesterol
(mg/dL)

• Q1: 36.4 mg/dL
• Q2: 44 mg/dL
• Q3: 52.4 mg/dL
• Q4: 182 mg/dL

Serum triglycerides
(mg/dL)

• 0–99 mg/dL
• 100–149 mg/dL
• 150–199 mg/dL
• 200–299 mg/dL
• >300 mg/dL

Glycated hemoglobin
(%)

• 5–6.9%
• 7–7.9%
• 8–8.9%
• 9–9.9%
• >10%

Fasting basal glucose
(mg/dL)

• 0–99 mg/dL
• 100–149 mg/dL
• 150–199 mg/dL
• >200 mg/dL

Estimated glomerular filtration rate
(mL/min/1.73 m2)

• Normal (>90 mL/min/1.73 m2)
• Low decrease (60–89 mL/min/1.73 m2)
• Moderate decrease (30–59 mL/min/1.73 m2)
• Severe decrease (<30 mL/min/1.73 m2)

F: feminine sex. M: masculine sex. BMI: body mass index.

Finally, the crude contribution of the independent variables as predictor variables
was evaluated, all the analyzable variables were analyzed using a multiple logistic regres-
sion model with PAD as the dependent variable, and a multiple logistic regression was
subsequently performed that was adjusted for the variables with the highest statistically
significant correlation coefficients, according to the correlation analysis carried out between
the independent variables and the dependent variable.

All p-values were calculated with two tails and were considered significant if they
were less than 0.05. To find out the strength and direction of the association between the
independent variables and the PAD, the odds ratios and their 95% confidence intervals
were calculated using the Stata 16 program.

To guarantee that the research protocol and the techniques used to keep patient data
confidential were certified, the protocol was sent to the Research Ethics Committee of the
National Institute of Public Health for review and approval.

3. Results

In Table 2, we can observe the baseline characteristics of the qualitative variables of
the patients. In Table 3, we have the baseline characteristics of the quantitative variables of
the patients, where we observe that the mean of characteristics is an age og 61 years, with a
BMI of 28.
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Table 2. Description of the qualitative variables.

Qualitative Variable Frequency (N = 632) Percentage (%)

Positive PAD 71 11

Feminine sex 373 59

Masculine sex 259 41

Smoking 150 24

Systemic arterial hypertension 337 53

Dyslipidemia 308 49

Cardiovascular event 59 9

Acute myocardial infarction 29 5

Non-traumatic vascular amputation 13 2

Cerebral vascular disease 16 3

Positive diabetic retinopathy 75 12

Positive eye surgery 92 15

Laser treatment treatment 75 12

Antihypertensive treatment 321 51

Lipid-lowering treatment 270 43

Basal insulin treatment 147 23

Intermediate insulin treatment 72 11

Fast insulin treatment 16 3

Premixed insulin treatment 24 4

Oral hypoglycemic agent treatment 562 89

Injectable hypoglycemic agents 5 1

Premixed insulin + glp1 treatment 19 3

Antiplatelet agent treatment 58 9

Anticoagulant treatment 2 1

Proteinuria 94 15

Neuropathic pain 41 7

Alteration of sensitivity in pelvic limbs 151 24

Positive Edinburgh questionnaire 71 11

Signs or symptoms of positive PAD 51 8

Changes in color in pelvic extremities 23 4

Claudication 13 2

Weak pulses in pelvic extremities 4 1

Dryness in pelvic extremities 4 1

Presence of ulcers in pelvic extremities 7 1
PAD: peripheral arterial disease.
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Table 3. Description of the quantitative variables.

Quantitative Variable Mean Minimum Maximum

Years 61 ± 10 40 90

Height (cm) 159 ± 6 136 185

Weight (kg) 72 ± 16 41.4 167.1

BMI (kg/m2) 28 ± 5 17.5 55.2

Waist circumference (cm) 96 ± 12 47 154

Hip circumference (cm) 101 ± 12 42 145

Body fat (%) 33 ± 10 9.1 59

Diastolic blood pressure (mm/hg) 75 ± 13 43 178

Systolic blood pressure (mm/hg) 127 ± 21 79 218

Heart rate (bpm) 76 ± 12 47 151

Serum creatinine (mg/dL) 0.96 ± 0.75 0.29 11.24

Total cholesterol (mg/dL) 177 ± 50 69 386

High-density cholesterol (mg/dL) 46 ± 15 19.3 182

Low-density cholesterol (mg/dL) 111 ± 42 24.6 242.9

Serum triglycerides (mg/dL) 180 ± 119 33.6 979

Glycated hemoglobin (%) 8.6 ± 3 5 17.8

Fasting basal glucose (mg/dL) 158 ± 72 63.3 570

Estimated glomerular filtration rate
(mL/min/1.73 m2) 82.3 ± 27 4.3 158.8

BMI: body mass index.

In Table 4, we can observe the proportion of patients according to glycated hemoglobin
levels, finding the population to be polarized, with the highest proportion of patients in the
range of 5–6.9%, followed by a glycated hemoglobin > 10%.

Table 4. Frequency of patients according to glycated hemoglobin results.

Glycosylated Hemoglobin Group Frequency (N = 632) Percentage (%)

5–6.9% 178 28.2

7–7.9% 139 22.0

8–9.9% 83 13.1

9–9.9% 72 11.4

>10% 160 25.3

3.1. PAD Prevalence

The prevalence of PAD was 11.2%, with a total of 71 patients, of whom 40 (56.3%) were
female and 31 (43.7%) were male.

3.2. Comparative Groups of Qualitative Variables

The variables that had a statistically significant difference between both groups were
the presence of systemic arterial hypertension and the presence of a previous vascular event
or atherosclerotic cardiovascular disease (specifically, non-traumatic vascular amputation),
history of eye surgery, antihypertensive treatment, treatment with insulin, the presence of
proteinuria, positive sensitivity alteration, positive Edinburgh questionnaire, the presence
of signs or symptoms of peripheral arterial disease, color changes, limp gait, weak pulses,
dryness, and the presence of ulcers (see Table 5). The difference in proportions of the
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statistically significant qualitative variables between the positive PAD and the negative
PAD groups was then observed.

Table 5. Comparison of the qualitative variables with negative PAD vs. positive PAD.

Variables Positive PAD Ratio
(T = 71)

Negative PAD Ratio
(T = 561) Chi-Square Fisher’s Exact Test

Female sex 0.56 0.59 0.626
Smoking 0.28 0.23 0.351

Systemic arterial
hypertension 0.65 0.52 0.040 *

Dyslipidemia 0.41 0.50 0.158
Previous vascular event or

atherosclerotic vascular
disease

0.18 0.08 0.006 *

Acute myocardial
infarction 0.07 0.04 0.359

Non-traumatic vascular
amputation 0.06 0.02 0.048 *

Cerebrovascular ischemic
event 0.06 0.02 0.094

Diabetic retinopathy 0.18 0.11 0.075
History of eye surgery 0.28 0.13 0.001 *

Eye laser treatment 0.20 0.11 0.471
Antihypertensive

treatment 0.66 0.49 0.006 *

Lipid-lowering treatment 0.46 0.42 0.497
Oral hypoglycemic

treatment 0.86 0.89 0.391

Insulin treatment 0.57 0.39 0.003 *
Injectable hypoglycemic

treatment 0.00 0.01 1.000

Antiplatelet agent
treatment 0.17 0.08 0.017

Anticoagulant treatment 0.00 0.00 1.000
Proteinuria 0.27 0.13 0.003 *

Neuropathic pain 0.10 0.06 0.206
Possible neuropathic pain 0.13 0.07 0.063

Sensitivity altered in pelvic
members 0.44 0.21 0.000 *

Positive Edinburgh
questionnaire 0.28 0.09 0.000 *

Signs and symptoms of
positive PAD 0.18 0.07 0.001 *

Color changes 0.10 0.03 0.009 *
Faltering gate 0.03 0.02 0.648
Weak pulses 0.04 0.00 0.005 *

Dry skin 0.00 0.01 1.000
Ulcers 0.01 0.01 0.568

PAD: peripheral arterial disease.

3.3. Comparative Groups of Quantitative Variables

The variables that had a statistically significant difference between the means are
shown in Table 6. We can see that patients with positive PAD had a higher mean age,
serum creatinine, waist circumference, hip circumference, and systolic blood pressure than
patients with negative PAD, while PAD-positive patients had a lower glomerular filtration
rate than patients with negative PAD.
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Table 6. Comparison of the quantitative variables with negative PAD vs. positive PAD.

Variables Mean PAD
Positive

Mean PAD
Negative

Kolmogorov–
Smirnov Test Student’s t-Test Mann–Whitney

U Test

Height (cm) 159.9 159.7 0.001 0.8755
Age (years) 65.4 60.7 0.143 0.003 *
Weight (kg) 74.4 72.3 0.026 0.6370

Body mass index 28.8 28.3 0.000 0.8590
Waist circumference (cm) 99.3 95.6 0.062 0.0138 *
Hip circumference (cm) 103.8 100.7 0.014 0.0415 *

Average of fat (%) 32.6 32.4 0.346 0.848
Systolic blood pressure

(mm/Hg) 135.5 125.9 0.000 0.0038 *

Diastolic blood pressure
(mm/Hg) 73.9 74.6 0.004 0.9069

Heart rate (bpm) 77.6 75.9 0.001 0.6020
Serum creatinine (mg/dL) 1.20 0.93 0.000 0.0006 *
Total cholesterol (mg/dL) 186.6 176.6 0.178 0.1212
High-density cholesterol

(mg/dL) 48.7 46.1 0.000 0.8009

Low-density cholesterol
(mg/dL) 114.1 110.5 0.322 0.5620

Triglycerides (mg/dL) 180.6 180.1 0.000 0.3610
Glycosylated hemoglobin

(%) 8.6 8.6 0.000 0.5921

Basal glucose (mg/dL) 165.1 157.5 0.000 0.4457
Glomerular filtration rate

(mL/min/1.73 m2) 69.2 84.0 0.009 0.0000 *

PAD: peripheral arterial disease.

The correlations between the dependent variable PAD and the qualitative independent
variables as shown in Table 7 were evaluated, with statistically significant correlations
found in the following variables: the presence of systemic arterial hypertension, history of
laser treatment, history of eye surgery, treatment with antihypertensive drugs, intermediate
insulin treatment, treatment with antiplatelet agents, alteration of sensitivity, Edinburgh
questionnaire, signs or symptoms suggestive of PAD, changes in limb coloration, and weak
pulses in pelvic extremities.

Table 7. Correlation between the dependent variable PAD and the qualitative independent variables.

Variable Frequency Correlation Confidence Interval p

Systemic arterial hypertension 337 1.70 1.02–2.85 0.042
Cardiovascular event 59 2.50 1.28–4.91 0.007

Non-traumatic vascular amputation 13 3.66 1.09–12.21 0.035
Laser eye treatment 75 2.01 1.05–3.82 0.033

Eye surgery 92 2.66 1.50–4.72 0.001
Antihypertensive treatment 321 2.05 1.22–3.44 0.007

Intermediate insulin treatment 72 2.62 1.40–4.88 0.002
Antiplatelet agent treatment 58 2.27 1.14–4.54 0.019

Alteration of sensitivity in pelvic limbs 151 2.84 1.70–4.74 0.000
Positive Edinburgh questionnaire 71 3.92 2.16–7.08 0.000

Signs and symptoms of PAD 51 3.08 1.55–6.12 0.001
Changes in the color of the pelvic limbs 23 3.72 1.47–9.39 0.005

Weak pulses in pelvic limbs 4 24.70 2.53–240.84 0.006

PAD: peripheral arterial disease.

3.4. Positive Cases by Age

Among our population, 65.1% (411) were between 55 and 70 years old, 14.4% (91)
were over 70 years old, and 20.5% (130) were less than 55 years old.
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In Figure 1, we can see that the largest volume of positive cases for PAD was found
in the 60- to 69-year-old group, with 39.4% (28), followed by 28.1% (20) for the 70- to
79-year-old group, 17% (12) for the group from 50 to 59 years, 8.5% (6) for the group from
80 to 90 years, and, finally, 7% (5) for the group from 40 to 49 years. The highest proportion
of positive cases of PAD was found in the group of 80 to 90 years at a proportion of 0.28.
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3.5. Multiple Logistic Regression

Initially, a crude multivariate logistic regression was run using all the independent
variables with the dependent variable; however, as it is a crude multiple logistic regression,
multicollinearity between the independent variables was present, which reduced its predic-
tive capacity. Therefore, a multivariate logistic regression was subsequently run that did
not analyze the strongly correlated variables (see Table 8), and it was adjusted according to
the correlations between the independent variables that, in the simple regression, showed
a statistically significant correlation with the dependent variable. We can observe that the
variables with statistical relevance were high waist circumference, very high waist circum-
ference, triglycerides between 150 and 199 mg/dL, positive Edinburgh questionnaire, and
weak pulses in the lower extremities during the examination.

With the other variables held constant, subjects with a waist circumference classified
as high risk (F: 80–88 cm, M: 95–101 cm) were 4.58 times more likely to present PAD, and
subjects with a waist circumference classified as very high risk (F: >88 cm, M: >102 cm) were
up to 3.39 times more likely to have PAD than patients with a low-risk waist circumference.
Patients with serum triglycerides between 150 and 199 mg/dL were 3.14 times more likely
to present PAD than those patients with serum triglycerides < 100 mg/dL. Patients who
presented a positive Edinburgh questionnaire were 3.35 times more likely to present PAD
than patients who reported a negative Edinburgh questionnaire. Patients who presented
weak pulses in the lower extremities during the physical examination were 25.49 times
more likely to present PAD than those who presented pulses of adequate intensity during
the physical examination.
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Table 8. Multiple logistic regression model adjusted for the correlation of independent variables
strongly associated with the dependent variable.

PAD Positive Odds Ratio Std. Err. p Confidence Interval

Male sex 0.78 0.26 0.443 0.41–1.48
50–59 years 0.88 0.52 0.823 0.27–2.80
60–69 years 1.56 0.88 0.430 0.52–4.70
>70 years 1.83 1.10 0.315 0.56–5.94

High-risk waist circumference 4.58 2.41 1.004 1.63–12.85
Very-high-risk waist circumference 3.39 1.90 0.029 1.13–10.18

Fat percentage in slightly overweight 2.00 1.66 0.404 0.39–10.14
Fat percentage in overweight 1.29 1.00 0.738 0.29–5.86

Fat percentage in obesity 1.03 0.78 0.964 0.24–4.50
Quartile 2 heart rate 0.89 0.36 1.767 0.40–1.96
Quartile 3 heart rate 0.88 0.38 0.768 0.38–2.06
Quartile 4 heart rate 1.56 0.61 0.257 0.72–3.36

Systemic hypertension arterial 1.00 0.58 1.000 0.32–3.11
Cardiovascular event 1.17 0.56 0.745 0.46–2.99

Mon-traumatic vascular amputation 1.97 1.68 0.425 0.37–10.43
Eye laser treatment 1.20 0.52 0.667 0.52–2.81

Eye surgery treatment 1.93 0.78 0.104 0.87–4.24
Antihypertensive treatment 1.22 0.71 0.727 0.40–3.79

Intermediate insulin treatment 1.74 0.68 0.159 0.81–3.75
Antiplatelet treatment 1.99 0.85 0.106 0.86–4.60

Triglycerides 100–149 mg/dL 1.27 0.66 0.637 0.46–3.50
Triglycerides 150–199 mg/dL 3.15 1.59 0.023 1.17–8.48
Triglycerides 200–299 mg/dL 2.06 1.13 0.185 0.71–6.02

Triglycerides > 300 mg/dL 1.61 1.06 0.467 0.45–5.82
Mild chronic kidney disease 1.35 0.50 0.412 0.66–2.79

Moderate chronic kidney disease 1.61 0.73 0.290 0.66–3.92
Severe chronic kidney disease 1.61 0.97 0.428 0.50–5.24

Sensitivity altered 1.52 0.50 0.202 0.80–2.91
Positive Edinburgh questionnaire 3.36 1.18 0.001 1.69–6.69

Signs and symptoms of PAD 0.66 0.47 0.560 0.17–2.63
Symptom color change 3.78 3.25 0.122 0.70–20.35

Symptoms of weak pulses 25.49 39.56 0.037 1.22–533.82

PAD: peripheral arterial disease, Std. Err: standard error.

4. Discussion

This study revealed the prevalence of PAD among diabetic patients to be 11.2%, which
is consistent with previous findings in the Mexican population [27]. This underscores
the significant comorbidities among these patients, with systemic arterial hypertension,
dyslipidemia, and smoking being prevalent risk factors [28], as well as highlights the
complex interplay between diabetes and other cardiovascular risk factors, emphasizing the
need for comprehensive management strategies [28].

The people in this study varied, with some being larger but having their blood pressure
and LDL cholesterol relatively under control. However, many struggled with blood sugar
control. This tells us that we cannot just focus on heart issues when treating diabetes; we
need a more comprehensive approach to achieve better outcomes for everyone.

It is surprising that only 8% of patients showed signs of having PAD, meaning that
many cases could go unnoticed [27]. This reminds us of the importance of having a suspi-
cious mindset in medical consultations and conducting thorough physical examinations,
especially given that many PAD patients do not show obvious symptoms. Therefore, we
need to make more efforts to detect PAD early and prevent future complications.

People with PAD are at higher risk of serious problems, such as heart attacks or
amputations, as well as eye problems [7]. This indicates that diabetes-related vascular
issues affect not just the heart but the whole body, highlighting the importance of detecting
these problems early and treating them properly. It is vital to focus on maintaining a
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healthy weight, controlling triglyceride levels, and conducting comprehensive physical
examinations in people with diabetes to detect PAD as early as possible and improve daily
life and also reduce the risk of serious complications, like foot ulcers or amputations.

Prevention strategies will have to be designed to ensure that patients have the least as-
sociated comorbidities, controlling weight, waist circumference, blood pressure levels, and
laboratory tests, such as cholesterol (total, HDL, LDL), triglycerides, and serum creatinine.

With the results of this study, it is not possible to accept the hypothesis that the
main risk factors associated with PAD are positive smoking and advanced age. When
constructing the correlation matrix, we noticed that the sample is probably insufficient for
a model with so many variables, such as those included in the database, in addition to the
fact that, when trying to classify them, there were categories with very low frequencies,
which forced us to classify them by quartiles and not clinical relevance.

5. Conclusions

Peripheral arterial disease is a prevalent and underdiagnosed disease in first- and
second-level care. It was found to have a prevalence of 11.2% in patients with type 2
diabetes mellitus who were seen in a second-level care clinic.

The main associated risk factors were waist circumference with high risk (4.5 more
times); waist circumference with very high risk (3.3 more times); serum triglycerides
greater than 150 mg/dL and less than 199 mg/dL (3.1 more times); and positive Edinburgh
questionnaire (3.3 more times).

The main sign that we can observe in patients with positive PAD is the positive
Edinburgh questionnaire, as this procedure should be carried out in all visits of patients
with type 2 diabetes mellitus.

It is essential to actively search for signs or symptoms indicative of peripheral arterial
disease in all patients with type 2 diabetes mellitus during regular medical consultations,
as well as to incorporate the Edinburgh questionnaire into each visit. Additionally, regular
measurement of the ABI should be encouraged for the early detection of PAD.

Encouraging healthy lifestyle habits among patients with T2DM is crucial to prevent
and control the associated comorbidities. Keeping these conditions within control targets
can significantly reduce the risk of both macrovascular and microvascular complications.
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