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ABSTRACT

Background Peripheral vascular disease (PVD) is

strongly associated with type 2 diabetes. PVD

assessment and diagnosis are often neglected in

primary care office visits, and ankle/brachial press-

ure index (ABPI) examinations are seldom per-

formed for PVD detection. The purpose of this
study was to evaluate the occurrence of PVD in a

primary care setting using ABPI in patients with

type 2 diabetes in Malta.

Method A retrospective study was conducted on a

cohort of 243 patients with type 2 diabetes to

address various issues. As part of this large study,

data from ABPI measurements collected using a

portable hand-held Doppler with ankle pressures of
<0.8 suggestive of PVD were extracted.

Results Twenty-six per cent of the sample had to be

referred for further vascular assessment following

this screening programme due to their critical

vascular status. Furthermore, at the time of exam-

ination, approximately 7% of the patients had an

ABPI of less than 0.8 in both left and right ex-

tremities.

Conclusion A significant proportion of Maltese
patients with type 2 diabetes who visit primary

care present with vascular insufficiency. The use of

ABPI should be considered as an added measure-

ment in order to facilitate early detection and

treatment and reduce the burden of PVD in this

high-risk population.

Keywords: ankle brachial pressure index, critical

limb, diabetes foot screening, diabetes mellitus,

peripheral vascular disease

How this fits in with quality in primary care

What do we know?
Peripheral vascular disease (PVD) is common in type 2 diabetes, but its assessment and diagnosis are often

neglected in primary care. Ankle/brachial pressure index (ABPI) examinations are seldom used for PVD

detection.

What does this paper add?
A significant proportion of Maltese patients with type 2 diabetes attending primary care clinics have vascular

insufficiency. The use of ABPI measurement should be considered as an adjunct measurement in primary

care in order to facilitate early detection and treatment.
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Introduction

Peripheral vascular disease (PVD) is strongly asso-

ciated with type 2 diabetes. PVD assessment and

diagnosis are often neglected in primary care office
visits,1 and ankle/brachial pressure index (ABPI)

examinations are seldom performed for PVD detec-

tion in these clinics. The authors evaluate the occur-

rence of PVD in a primary care setting using ABPI in

patients with type 2 diabetes as recommended by the

International Working Group on the Diabetic Foot.2

It is estimated that 27 million individuals in Europe

and North America have PVD. Risk factors for this
condition include smoking, diabetes, dyslipidemia,

hypertension and obesity. Age, race and gender are

also regarded as non-modifiable risk factors. Only

about 25% of patients with PVD are undergoing

treatment for this condition.3 This low percentage is

largely attributed to the fact that most people do not

know that they have the condition. The majority of

people with this condition are said to be asympto-
matic, the reason for this being that many patients

with diabetes do not report their symptoms such as

claudication pain, since their pain perception may be

blunted by the presence of peripheral neuropathy.

Furthermore, one-third of these asymptomatic patients

are said to have complete occlusion of a major leg

artery,3 making it more likely for the patient to present

with an ischaemic ulcer which may lead to gangrene
and later amputation.

The clinical importance of early identification and

treatment of PVD is increasingly acknowledged.4

Good equipment must be provided to diagnose foot

problems in people with diabetes before the condition

worsens and becomes more costly to treat.2 PVD is

known to be strongly associated with type 2 diabetes,

although its prevalence depends on the diagnostic
method employed.5 Although it has been reported

that the prevalence of PVD in primary care practice is

high, healthcare professional awareness of the diag-

nosis is still reported to be low and may be neglected in

primary care office visits.1 Internationally, there is an

increasing recognition of the importance of primary

care accessibility since stronger primary healthcare

systems have been reported to be associated with better
health outcomes and lower costs. Improved primary

care has also been recognised to have the potential to

prevent hospital admissions.6

ABPI measurement

An efficient method of objectively recording the pres-

ence and severity of lower-extremity vascular insuffi-

ciency is the determination of the ankle brachial index
(ABI), which consists of a non-invasive, quantitative

measurement of the patency of the lower-extremity

arterial system. This is known to be a validated and

reproducible test which consists of a simple measure-

ment which can be done in any healthcare professional

clinic with inexpensive equipment consisting of a

blood pressure cuff and a Doppler ultrasonic sensor.7

This involves measuring the systolic blood pressure in
the ankles and arms and then calculating a ratio. The

American Diabetes Association Consensus statement8

reported the ABI as a non-invasive method for eval-

uating PVD and that, in contrast to the variability of

pulse assessment and the non-specific nature of in-

formation obtained via history and other components

of physical examination, the ABI is reproducible and

reasonably accurate.

PVD in primary healthcare

In Malta, data on the prevalence of PVD in the

primary care setting among patients with type 2

diabetes are sparse, although it is acknowledged that

this information is key for developing strategies to

enhance treatment of this condition to prevent lower-

extremity amputations.9 Primary healthcare profes-
sionals are said to play a key role in the prevention of

limb loss since they are the first point of contact for

recognition, diagnosis and referral. However, to date,

most primary care clinics in Malta have not yet

adopted the use of ABPI measurements as a means

of identifying PVD in patients with type 2 diabetes.

This method is recommended by both the Inter-

national Working Group on the Diabetic Foot2 and
other organisations for the measurement of PVD be-

cause it is non-invasive and inexpensive, yet a more

sensitive (95%) and specific (99%) indicator of arterial

obstruction than previously used measures such as

intermittent claudication or pulse inspection, which

are said to be fraught with limitations because they are

both subjective.5 Furthermore, compared with angi-

ography, this inexpensive measurement has a sensitivity
of approximately 90% and almost 100% specificity.10

In Malta, 10% of the population have type 2

diabetes, compared with 2–5% of neighbouring coun-

tries in Europe.11 The relationship between PVD and

diabetes mellitus is well documented, and it has been

reported that a significant number of patients with

both these conditions may eventually have limb loss.12

Furthermore, risk factors such as hypertension, hyper-
cholesterolaemia, obesity and smoking are highly preva-

lent in this population.13 Because much of the burden

which this condition imposes, especially in high-risk

populations, may be preventable by existing inter-

ventions such as ABPI measurements, local data could

provide policy makers, healthcare professionals and

researchers with key data for prevention and treat-

ment efforts in this high-risk population.
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Despite the high prevalence of diabetes in Malta and

the associated risk factors and complications that this

condition imposes, no studies to date have explored

the prevalence of PVD in a primary care setting in

subjects with type 2 diabetes in Malta.

Method

The data presented are part of a larger retrospective

study which was conducted inside a primary care

setting in Malta. This study included data from a
convenient cohort of the first 243 patients enrolled

in a diabetes foot-screening programme inside a primary

care setting, in two local catchment areas, namely

Floriana and Mosta, with combined populations of

126 000. This study was approved by the University of

Malta Ethics Research Committee. All participants

provided consent to participate in a local diabetes

foot-screening programme. Authorisation was also
obtained from the Department of Primary Healthcare

to access the database where the data on the diabetes

foot-screening program were stored. The reported inves-

tigations were carried out in accordance with the

principles of the Declaration of Helsinki as revised

in 2000.

The testing modalities and examination methods

were carried out by two investigators to ensure uni-
formity. The screening process involved review of the

patient’s medical history and a lower-extremity physi-

cal examination. Each individual’s personal lifestyle

characteristics and clinical history including duration

of diabetes, last HbA1c reading, blood pressure, dyslipi-

daemia, diabetic retinopathy, nephropathy, weight,

height, current medications and smoking habits were

recorded. Individual screening assessments took approx-
imately 20 minutes.

PVD

PVD was assessed using documented history of inter-

mittent claudication, rest pain and palpation of per-

ipheral pulses. Palpation of pulses was performed

using the fingertips by two experienced clinicians.

Dorsalis pedis and posterior tibial pulses were recorded.
Cyanosis, cold feet, skin thinning and hair anomalies

were also recorded. Claudication was evaluated from

information supplied by the patient with regard to

exercise-induced calf pain. Measurement of ABI for

definitive diagnosis of PVD was performed using a

portable hand-held Doppler and blood pressure cuffs

using a standard protocol. Measurements in the sit-

ting or semi-sitting position can result in a substantial
blood increase in the tibial arteries. Hence, the meas-

urements were carried out after a five-minute rest in a

supine position with the upper body as flat as possible.

Patients were also asked to undo all tight clothing

around the waist and the arm. A blood pressure cuff was

applied to the arm (to measure the brachial systolic

pressure) and the ankle (to measure the dorsalis pedis

and posterior tibial pressures) to determine the ankle
pressure. The cuff was inflated to occlude the arterial

pressure. The systolic pressure was obtained by listen-

ing and noting the pressure on the manometer. The

systolic pressure was noted and the higher values of the

brachial and the ankle pressures were used to calculate

the ABI. Values were interpreted according to the

criteria proposed by the American Heart Association

and the American Diabetes Association.14 Lower-ex-
tremity vascular disease was defined as an ABI < 0.80

in either foot. An ABI of >1.3 was considered signifi-

cantly elevated and indicative of vascular calcification.

For the purposes of data analysis, each foot was

scored separately. All data were recorded on a

spreadsheet designed in Microsoft Excel.

Results

A total of 243 patients (134 (55.1%) males and 109

(44.9%) females) with a mean age of 68.5 years (age

range 40–87) and with type 2 diabetes were randomly

included in the study. The mean duration of diabetes
in the study group was 12.3 years, and blood glucose

was controlled mainly by hypoglycaemic drugs. Almost

half (46.1%) of the participants did not recall their last

HbA1c reading, with the remaining subjects reporting

a mean HbA1c level of 7.2%, which is above the 6.5%

IDF threshold implying inadequate control. Risk fac-

tors such as hypertension (71.2%), dyslipidaemia

(65.8%), diabetic retinopathy (19.3%), other visual
problems (55%) and nephropathy (4.1%) were also

recorded (Figure 1). The prevalence of peripheral sen-

sory neuropathy was 12.8% in the left foot and 13.2%

in the right foot of participants. Twenty-one per cent

of patients reported having paraesthesia.

The prevalence of PVD at the time of screening was

as follows: 24% and 23% of the right and left dorsalis

pedis respectively and 28% and 31% of the right and
left posterior tibial respectively were not palpable in

the study population. On examination, it was found

that 20% of the sample reported intermittent claudi-

cation, 17% of the sample reported pain during activity,

and 11% had foot pain during rest, as demonstrated in

Figure 2. Approximately 7% of the patients had an

ABPI of less than 0.8 in both left and right extremities.

More than one tenth (11.5%) of the patients also
complained of rest pain. Patients were categorised

into ‘low risk 1’ (27.16%), ‘low risk 2’ (28.4%),

‘moderate risk 3’ (22.6%) and ‘high risk 4’ (21.4%)
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of developing foot ulcers and active foot disease

(0.41%) by two trained healthcare professionals using

the NHS Borders Foot Classification System15 (Figure

3). Low risk 1 patients included those who presented

with no neuropathy or ischaemia and no foot prob-

lems. Low risk 2 included those patients who

presented with no neuropathy and/or ischaemia but

had a foot problem. Moderate risk 3 included patients
with neuropathy and/or ischaemia but no foot prob-

lems, whereas high risk 4 included patients with

neuropathy and/or ischaemia, with foot problems.

Active foot disease 5 included patients with current

ulceration and/or a history of amputation. Following

the screening programme 26% of patients were re-

ferred for further vascular assessment due to their

critical vascular status at the time of the screening.

Discussion

This is the first study to explore the prevalence of PVD

using ABI in subjects with type 2 diabetes in a Maltese

cohort in a primary care setting. Data on the preva-

lence of this condition in the primary care setting

are sparse, although this information is said to be of
critical importance as a scientific basis for developing

strategies to improve diagnosis and treatment of this

condition.9 The evidence suggests that PVD is highly

prevalent in this specific population. This finding is of

both epidemiological and clinical interest.

As ABPI values below 0.9 are clearly indicative of

PVD according to the Eurodiale Study both in non-

diabetic and diabetic patients,16 the authors are con-
fident that patients in this study were correctly diag-

nosed as having PVD. However, we acknowledge that

Figure 1 Peripheral arterial disease symptoms in the study group

Figure 2 Risk factors in study group

Figure 3 Risk categorisation of sampled population according to NHS Borders Foot Classification System
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the use of more sensitive instrumentation, such as toe

pressure measurements and duplex scanning, could

have yielded more accurate results, but these were

not available in the primary care setting. These further

investigations were recommended in a recent study

conducted by Portier et al.17 In their study the authors
concluded that ABPI thresholds of less than 0.9 and

more than 1.3 were highly suspicious for PVD in

patients with type 2 diabetes. However, when there

was concomitant clinical peripheral neuropathy or a

high risk of arterial calcification (Monckerberg’s scler-

osis), a false-positive abnormal ABPI was more likely.16

In this case, other methods such as those mentioned

above should be used.
The frequency of other cardiovascular risk factors

such as hypertension and lipid disorders was also

substantially high in this specific population. Further-

more, following the screening programme, one-quarter

of patients were referred for further vascular assess-

ment due to their critical vascular status (ABI < 0.8) at

the time of screening. Other studies5,16 have investi-

gated different populations and some have applied
different ABPI cut-off values (<0.85 or <0.95), but all

confirm the high and underestimated prevalence of

peripheral arterial disease in primary care practice.

These findings are of great concern given the known

associations between lower-limb vascular insuffi-

ciency and increased risk of ulceration and finally

amputation. This implies that the health status of

this specific population is under imminent threat
due to the concurrence of various risk factors.

The conclusion that having PVD together with

other cardiovascular risk factors puts an individual

at a much higher risk of morbidity and increased

mortality justifies the need for regular screening of

asymptomatic patients with type 2 diabetes within a

primary care setting. Pulse palpation, assessment of

claudication by questionnaire, and physical examin-
ation of the feet have been reported to be insensitive

since they could be influenced by room temperature,

biological variations and physician’s skill.5 Further-

more, the true prevalence of PVD in people with type 2

diabetes is difficult to determine clinically, since most

patients are asymptomatic due to peripheral neurop-

athy. The use of ABPIs in a primary care clinic could

help early detection of disease, and initiate early
therapy and referral for further investigations, thus

reducing the risk of critical limb ischaemia and limb

loss.

In Malta, diabetes has long been recognised as a

major health problem, and the prevalence of diabetes

together with other risk factors is also estimated to

increase, with projections indicating a huge burden on

the patients, their families and the healthcare system.18

This study provides Maltese healthcare professionals

and policy makers with key data for prevention by

introducing ABPI measurements as a routine part of

examination for all subjects with type 2 diabetes

attending primary care clinics as recommended by

the International Consensus on the Management and

Prevention of the Diabetic Foot Guidelines (2011). In

the case of diagnostic uncertainty, the International

Working Group on the Diabetic Foot (2011) also
recommends that the measurement of toe–brachial

index could have additional diagnostic value.

This study highlights the importance and the role of

primary care as the key to an effective and efficient

health service for this group of patients.19 Although

there are operational differences in the primary health-

care systems around the world, this sector remains the

principal target and the first point of call for investi-
gations and diagnosis. Primary care clinicians are in a

pivotal position within the healthcare system to im-

prove the standard of care for patients with type 2

diabetes and asymptomatic PVD. Although specific to

Malta, the results of this study show that the clinicians

within primary care need to focus on quality improve-

ment to ensure that their interventions achieve full

potential. Furthermore, better management at this
level can prevent or delay long-term complications,

improve outcomes and reduce the financial burden

which this condition imposes on both families and the

healthcare system. This goal can only be achieved by

ensuring that healthcare professionals are well informed

about PVD prevention, detection and management,

and that they are equipped with the necessary tools to

be able to perform ABPI measurements.

Conclusion

This study highlights the high prevalence of PVD in

patients with type 2 diabetes attending a primary care

clinic. Early identification and management of this

condition, especially amongst asymptomatic patients

in the primary care setting, is crucial if diabetes foot
complications and amputations are to be avoided.

The use of ABPI measurements will aid the early

diagnosis of the critical limb and should be adopted

amongst all healthcare professionals working in a

primary care setting. Given the high costs of ulcers

and amputations, the relatively low costs associated

with appropriate foot care management at this level

should prove to be cost-effective. The study findings
can help with the design of rational strategies to

further improve service provision at primary care level

for early detection of PVD and improved quality of

care for patients with PVD.

Although this study was based in Malta, the findings

could inform other populations with similar culture

within Europe and the rest of the world. The authors

hope that this article will highlight the fundamental
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importance of improving diabetes primary healthcare

services to achieve better health outcomes and reduce

healthcare costs.
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