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ABSTRACT

Aim: To determine the prevalence of peripheral arterial disease and its risk factors in type 2 diabetic outpatients.

Materials and Methods: It was a descriptive and analytical cross-sectional study, which included 146 diabetic
out patients seen. Peripheral arterial disease (PAD) has been accessed using Ankle-Brachial Index and Arterial
Doppler Ultrasound . PAD was defined by an ABI value < 0.9 in either of the legs Data management and analysis
were performed using Epi-Info software. A p value <0.05 was considered significant.

Results: The overall prevalence of peripheral arterial disease was 62.3%. Factors statistically associated with
peripheral arterial disease were age (p=0.009), duration of diabetes greater than 10 years (p=0.006) and presence

of peripheral neuropathy (p=0.0005).

Conclusion: The prevalence of peripheral arterial disease is high in type 2 diabetic outpatients. A systematic
screening and suitable management should be done in order to prevent cardiovascular events often associated.

Keywords
Diabetes, Macroangiopathy, Arterial disease, Ankle-Brachial
Index.

Introduction

Diabetes is a growing public health concern worldwide. It is
known to cause degenerative complications at both macrovascular
and microvascular levels. Peripheral arterial disease (PAD) is one
of its macrovascular complications. PAD affected in 2010 about
202 million people worldwide [1] with a prevalence that varies
from 3 to 10% in the adult population [2]. In 2017 in Benin, this
prevalence was 5.5% [3]. The risk of developing arterial disease
is four times higher in diabetics than in the general population [4].
In a cross-sectional study in Benin, the prevalence of diabetic foot
was 21.53% and arterial disease was found in 70.40% of cases

in patients hospitalized for diabetic foot [S]. There have been a
number of longitudinal studies involving PAD that have reported
the increased risk of amputation in the patient with intermittent
claudication; from 5% at five years the risk of amputation increases
to 25% at one year in case of critical ischemia. Moreover, previous
studies have established that PAD is associated with major
cardiovascular events such as myocardial infarction and stroke.
About 50% of patients with PAD have concomitant coronary
involvement, and 20% have cerebrovascular involvement [6]. In
other words, knowledge of the risk factors and screening for PAD
in the diabetic patient should help to improve predictions of the
cardiac and cerebral prognosis of the patient. The objective of the
study was therefore to determine the prevalence and identify the
risk factors for PAD in diabetic patients followed in the outpatient
setting.
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Materials and Methods

We conducted a cross-sectional, descriptive, analytical study that
took place from November 18, 2018 to December 17, 2018 in
Diabetic Care Center of Cotonou. Diabetic patients over 18 years
of age and who gave consent were included.

Commodity sampling was performed and the sample size was
calculated using Openepi software version 3.01. Considering
p=22.07% (prevalence of PAD in Ivory Coast) [7], we obtained a
sample size of 109, which we increased to 150 to reduce the effect
of missing data.

Variables

The variables studied were :

 Peripheral arterial disease.

It was assessed in two ways:

- the Ankle-Brachial Index (ABI) : PAD was defined by an ABI
value < 0.9 in either of the legs. PAD was categorized as mild
if 0.71< TABI< 0.90, moderate if 0.41<ABI< 0.70 and severe if
ABI<0.40 [8]. ABI was measured in a patient who was supine and
at rest for at least 20 minutes. ABI was measured using Sonotrax®
handheld Doppler with 8Hz probe according to standardized
methods [9,10].

- Arterial Doppler ultrasound: arteriopathy was defined by the
presence of one of the following conditions: atherosclerotic
plaque, which may or may not be stenosed, or calcification. The
arterial Doppler ultrasound was performed by a doctor specializing
in medical imaging on a General Electric vivid 7 device using a
12Mhz linear probe.

Overall prevalence of PAD was defined by a ABI value < 0.90 or
by a presence of atherosclerotic plaque, calcification, or occlusion
on arterial Doppler Ultrasound

» Socio-demographic: age, sex, profession,

* Related to medical and surgical history such as duration of
diabetes, type of diabetes, current treatment of diabetes, history
of diabetic foot, history of hypertension, history of stroke,
history of myocardial ischemia, smoking

* Clinical

Clinical variables collected were blood pressure, weight, height,

intermittent claudication, lower limb sensation abnormality:

paresthesia and dysesthesia, deep tendon reflexes abnormalities,
reduced or absent pulses of the dorsalis pedis and posterior tibial
arteries, presence of foot ulceration.

* Biological variables were A C, lipid disorders.

Variables were defined as follows :

- Hypertension was defined by a systolic blood pressure (SBP)
>140mmhg and/or its diastolic blood pressure (DBP) > 90mmhg in
apatient at rest for 10 minutes or by the presence of antihypertensive
medication.

- Peripheral neuropathy was defined as the presence of at least one
of the following abnormalities: paresthesia, dysesthesia, reduction
of deep tendon reflexes of the lower limb

- Dyslipidemia was defined by any of the following conditions:
LDL cholesterol >1g/L. or Cholesterol Lowering Drugs being
using, HDL cholesterol <0.40g/L in men and at 0.50g/L in women,
total cholesterol >2g/L. or Cholesterol Lowering Drugs being
using, triglyceridemia >1.5g/L or Cholesterol Lowering Drugs
being using.

Data management and analysis

Data management and analysis were performed using Epi-Info
software version 3.5.1. The database was checked as the data
was entered. At the end of the data entry process, the database
was checked to assess the consistency and accuracy of the data
recorded in relation to the survey forms. Descriptive data were
generated for all variables. Frequencies were determined with
their confidence intervals, means with their standard deviations.
Proportions were compared using the Chi2 test (or Fisher's exact
test depending on the case) and means by using the t-test. A p value
<0.05 was considered significant.

Results
A total of 146 adult subjects in whom ABI was measured and
arterial Doppler ultra sound performed were included.

Study population characteristics

The mean age of the subjects was 54.9 years, women represented
72.6% of the study population and this population was largely
dominated by type 2 diabetes (97.2%). The results, as shown in
Table 1, indicate that high blood pessure, excessive weight and
dyslipidemia were mainly represented.

Table 1: Characteristics of patients screened for peripheral arterial disease.

Mean + SD or N (%)
Age (years) 54.9+10.8
Sexe (Female gender) 294 (72.6)
Duration of diabetes (years) 84+7.1
Type 2 diabetes 142 (97.2)
Diabetic foot 23 (15.8)
Smoking 13 (8.9)
History of Ischemic heart disease 11 (7.5)
Stroke 7 (4.8)
Intermittent claudication 18 (12.3)
Abdominal obesity 104 (71.4)
excessive weight (BMI> 25 kg/m?) 117 (80.2)
High blood pressure 105 (71.9)
Reduced or absent pulses 31(21.2)
Peripheral neuropathy 85 (58.2)
A C (>7%) 101 (77.7)
Dyslipidemia 92 (89.3)

Prevalence of peripheral arterial disease
Among the 146 patients investigated, 65 had an ABI less than or
equal to 0.90 in a pelvic limb, corresponding to a frequency of
44.5%, and 26 had typical arterial ultasonographic abnormalities
and their ABI normal or greater than 1.30, hence the overall
frequency of PAD disease 62.3% (91/146).
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Regarding severity, 80% of the subjects had severe PAD as per the
ABI (Table 2)

Table 2: Classification of the severity of peripheral arterial disease in
diabetics according to the ABI.

ABI N %
0.41-0.70 13 20.0
0.71-0.90 52 80.0

Total 65 100.0

Risk factors for peripheral arterial disease

As Table 3 shows, factors statistically associated with peripheral
arterial disease were age more than 50 years, duration of diabetes
more than 10 years, and presence of peripheral neuropathy.

Table 3: Associated factors with peripheral arterial disease in diabetic
patients.

Factors With PAD n (%) W‘ﬂr’IO(‘f;];AD p
Gender 0.42
Male 41 (66.1) 21 (33.9)

Female 50 (59.5) 34 (40.5)

Age (years) 0.009
<50 17 (44.7) 21 (55.3)

>50 74 (68.5) 34 (31.5)

Duration of diabetes 0.006
(years)

<10 49 (53.8) 42 (46.2)

>10 42 (76.4) 13 (23.6)

Hypertension 0.08
Yes 70 (66.7) 35(33.3)

No 21 (51.2) 20 (48.8)

Smoking 0.26
Yes 10 (76.9) 3(23.1)

No 81 (60.9) 52 (39.1)

Excessive weigh

(BMI>25) ; 0.97
Yes 73 (62.4) 44 (37.6)

No 18 (62.1) 11 (37.9)

Peripheral neuropathy 0.0005
Yes 63 (74.1) 22 (25.9)

No 28 (45.9) 33 (54.1)

Dyslipidemia 0.53
Yes 59 (64.1) 33 (35.9)

No 6 (54.5) 5(45.5)

HbAlc (%) 0.37
<7 65 (64.4) 36 (35.6)

>7 16 (55.2) 13 (44.8)
Discussion

We conducted a cross-sectional study of a total of 146 patients
with diabetes. The first question in this study sought to determine
the prevalence of peripheral arterial disease. The second question
was to identify the associated factors with PAD.

The study found that the overall prevalence of PAD was 62.3%.
These results agree with the findings of other studies, in which
the prevalence of PAD is high in patients living with diabetes.

Indeed, Codjo et al. in Parakou in 2013 noted a prevalence of
41.9% [11], while Konin et al. found a prevalence of 22.07% in the
diabetic population in 2014 in Ivory Coast [7] and Mwebaze et al.
in Uganda in 2014 has reported a prevalence of 39% [12]. These
results seem to differ from our findings. Actually these differences
can be explained in part by the methods of screening used by each
author. In this current study we combined ABI and arterial Doppler
ultrasound of the lower limbs, whereas Codjo and Konin used only
ABI.

It is therefore not surprising that we found a higher frequency.
Considering ABI alone in our study, we found a frequency 0f44.5%
which is similar to that reported by Codjo. There are, however,
other possible explanations. Although all these studies have been
conducted in diabetic populattions, there are some differences to
point out. Our sample size seems to be small comparing with the
previously cited authors (146 versus 308 in Konin’s study) and
the frequencies of cardiovascular risk factors was higher in our
study. Indeed, high blood pressure was present in 71.9% of cases,
excessive weight in 80.2% of cases and dyslipidemia in 89.3% of
cases whereas Konin and al. reported respectively 58.8%, 23.9%
and 40.9% of hypertension, excessive weight and dyslipidemia.

Another important finding was that age, duration of diabetes and
peripheral neuropathy were significantly associated with PAD.
These results are in keeping with previous observational studies.
These results are consistent with those of Amidou [3]. and Soyoye
[13] who also showed an association between age and PAD. It’s
known that PAD is uncommon in young people; its prevalence
increases sharply with age and a possible explanation for this might
be the fact that these patients are exposed to several cardiovascular
risk factors over their lifetime. Moreover, the association of
duration of diabetes and PAD is well established and have been
shown by several reports [6,14,15]. Chronic hyperglycemia
associated with other cardiovascular risk factors is at the origin
of arthrosclerosis lesions that often appear within a period of 10
to 20 years.

In contrast to earlier findings, however, no evidence of association
of PAD to dyslipidemia and smoking was detected. Smoking has
been reported to be an important risk for PAD [16, 17]; however,
smoking was not a significant factor in this study. The reason for
this may be that few subjects (8.9%) ever smoked. Hence, the
smaller number of smokers and the smaller size of our sample may
explain the lack of association between smoking and PAD that we
observed.

Conclusion

The results of this study show that the prevalence of peripheral
arterial disease is high in type 2 diabetic outpatients. Age, duration
of diabetes and peripheral neuropathy emerged as main factors
associated this diabetes macrovascular complication. A systematic
screening and suitable management should be done in order to
prevent cardiovascular events often associated.
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