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Patient Knowledge of Peripheral Vascular Disease in an Outpatient
Setting: An Achilles Heel?

Abstract:

M Owens, H Mohan, MA Moloney, G Roche-Nagle, J Baker, S Sheehan, D Mehigan, M Barry
St Vincentâ��s University Hospital, Elm Park, Dublin 4

Abstract
Peripheral vascular disease (PVD) has numerous modifiable risk factors. This study aimed to establish patientsâ��
awareness of risk factors and causes of PVD and their understanding of mechanisms of secondary prevention. A
prospective survey of awareness of PVD among patients attending a tertiary vascular clinic for management of
peripheral vascular disease was undertaken. Institutional review board approval was granted. Statistical analysis was
performed using SPSS version 18.0 software. There was a 100% response rate, with 97 participants (53 male). Seventeen
patients (19%) reported an interval of greater than six months from the onset of symptoms to first seeking medical
attention with their General Practitioner. Only 19 (20%) could correctly identify 3 or more risk factors for
peripheral vascular disease. Patients have limited awareness of PVD and its consequences. Educational initiatives are
needed to encourage patients to seek early medical attention and raise awareness of modifiable risk factors in the
community. 

Introduction
Peripheral Vascular Disease (PVD) is a common condition, affecting up to 29% of the elderly population,

1-3
 and is a

major cause of impaired quality of life and mortality
4-6

. If untreated, PVD may lead to progressive disability and
major amputations in up to 12%

7
. Moreover, it is associated with significant mortality, largely due to the high

incidence of concomitent coronary and cerebrovascular disease
8-10

. As there are many modifiable risk factors for PVD,
including smoking, diabetes and dyslipidaemia

11
, early diagnosis and secondary prevention is imperative not only to

reduce complications from PVD itself, but also to identify â��arteriopathsâ��, who are at higher risk of other
ischaemic events such as heart disease and stroke

12
.

Despite its prevalence, PVD remains relatively poorly publicised compared to other diseases
10

. A number of population
based studies have shown a low level of awareness and knowledge of peripheral vascular disease among the
population.

10,13-17
 Indeed, knowledge is poor among those both at low and high risk

10,15,17,18
. Previous studies have

examined population based initiatives to screen patients at risk of PVD and to increase their awareness of PVD
3,19

. One
such initiative, â��Legs for Lifeâ�� found that educational strategies were effective 6 months following
intervention

20
, although whether these initiatives lead to improved long term health outcomes remains to be seen. PVD

is highly prevalent in the primary care setting, but may be under-recognised compared to other vascular diseases1.
Similarly, studies have shown poorer knowledge of risk factor reduction and optimal targets in PVD among healthcare
professionals

1,21,22
. Early diagnosis and treatment is recognised to improve outcomes in peripheral vascular disease

12
,

and with its emphasis on primary and secondary prevention, primary care is an ideal setting for this. The primary
objective of this study was to assess patientsâ�� understanding of peripheral vascular disease and strategies for
secondary prevention. Secondary objectives included assessing patientâ��s health seeking behaviours and the role of
primary care in secondary prevention.

Methods
A paper-based questionnaire was completed by patients attending a vascular outpatient clinic with known or suspected
peripheral vascular disease at a university teaching hospital. No commercially available survey met the needs of the
present study. Therefore, a survey was designed de novo, with reference to the current literature (available on
request). The study was approved by the Research Ethics Committee at St. Vincentâ��s University Hospital. The survey
consisted of four components; Background demographical information, Disease severity, Patientsâ�� knowledge of PVD and
Health improvement strategies. Patients who refused consent or were unable to give informed consent to participate due
to language difficulties, sensory impairment or medical problems were excluded. Data collection was performed by a
medical practitioner (MO), who distributed the paper survey to patients with known or suspected PVD at the vascular
outpatient clinic for the first time or for review appointments. Statistical analysis was performed using SPSS PASW
18.0 statistical software. Chi squared test and Mann-Whitney U test were used.

Results
The response rate was 100% (n=97).

Demographic Data
There were 53 male and 44 female patients.  The majority of patients were over 45 years old.  Almost half the patients
had completed primary school education (Table 1). 49 (51%) of participating patients were first-attenders at the
vascular outpatients, while the remainder were return patients. 

Disease Severity
Symptoms of PVD are shown in Table 2.  64 (66%) patients reported that their symptoms were interfering with their
quality of life. Thirteen patients had previously undergone surgery for lower limb PVD. The median time since
diagnosis of PVD was six months (range 0-336 months). Seventeen (17.5%) patients had waited over six months before
first seeking medical attention from their general practitioner. There was no statistically significant difference by
age, gender or education in the length of time patients waited before seeking medical attention. 66 patients were
smokers when they developed symptoms of peripheral vascular disease. Over oneâ��third of patients still smoked. There
was a significant difference in lifestyle limitation due to PVD among those who were currently smoking (n=34) versus
non-smokers (n=31) (p=0.04). However, there was no statistically significant difference in claudication distance
between smokers and non-smokers. 66 patients reported taking an anti-platelet agent (55 aspirin alone, one clopidogrel
alone, ten clopidogrel and aspirin). 32 patients were commenced on anti-platelet therapy by their general practitioner
(GP), twelve by a vascular surgeon, seven by cardiology and four by the diabetic clinic. 

Understanding of peripheral vascular disease
Only 25 (26%) correctly identified the arterial tree as the affected system in PVD. There was no significant
correlation between age, gender or educational level and correct identification of the arterial system.

Modifiable Risk Factors
Smoking
Overall 61 (62.9%) patients were aware that smoking was a risk factor for PVD. A much larger proportion of return
patients than first visit patients agreed that smoking was a risk factor for PVD (47.1% versus 79.2% p=0.001). 27
(28%) gave up smoking when they developed symptoms. 22 (23%) did not believe their smoking and their PVD symptoms were
related.

Hypertension, Diabetes and Hypercholesterolaemia
Only 21 (21.6%) patients overall were aware that diabetes mellitus is a risk factor for PVD. 25 (26%) patients were
aware that hypertension is a PVD risk factor and 29 (30%) patients identified a link between hypercholesterolaemia and
PVD. There was no significant difference in awareness of any of these risk factors based on first and return visits,
age, gender or educational background.

Non-modifiable Risk Factors
Age
21 (21.7%) of patients were aware that age was a risk factor for PVD.

Non-risk factors
Six patients felt that wet clothes were risk factors for PVD. None of these patients had completed secondary level
education or higher (p=0.002). 3 (3%) patients felt that hot water was a risk factor for PVD.
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Health Improvement Strategies
Patients were asked to list which strategies they felt would improve symptoms. While smoking cessation was the most
commonly cited strategy, it was in fact only listed by 23 (24%) patients (Table 3).

Exercise
Exercise was correctly identified as an important strategy to improve symptoms (p=0.448) (Table 3). 53 patients
(54.6%) reported taking regular exercise; 66.7% men versus 43.2% of women (p=0.02). Even when corrected for age there
was a significant correlation between gender and exercise, with men exercising more than women (Pearson correlation
coefficient 0.217, p=0.33). Median duration of exercise was 30 minutes (range 0-540 minutes).  This was not influenced
by previous attendance at the vascular clinic, age, smoking status, lifestyle limitation, education or claudication
distance. Exercise was undertaken on average seven times per week (range 0-14).  52 patients (53.6%) had been advised
by their GP to undertake regular exercise. 36 had been given specific information on how to approach an exercise
programme. However, there was no correlation between advice from the GP and whether or not a patient undertook regular
exercise.

Risk of other vascular disease
Overall 57 (58.8%) were aware that PVD was associated with an increased risk of myocardial infarct or stroke. Those
patients who were aware of the association between PVD and risk of myocardial infarct reported a longer duration of
symptoms.

Interaction with Primary Care
90 (93.8%) patients recalled having their blood pressure checked by their general practitioners, while fewer patients
reported having blood tests with their GP for glucose (n=46) and cholesterol (n=64).

Sources of Information
The GP was the most likely to introduce the diagnosis of PVD to patients. Only 7 patients reported looking for further
information on PVD from other sources, and only one patient had utilised the internet to educate themselves further
about PVD.

Discussion
This study emphasises that primary care represents an important gateway for secondary prevention in symptomatic
peripheral vascular disease. Patients with PVD represent an often disadvantaged cohort, with poorer educational and
social background

18
. In our study, the level of education correlated strongly with aspects such as the length of time

to diagnosis. Compared to other patient groups, e.g. oncology patients
23

, as a whole this patient cohort had poor
interaction with modern educational tools such as the internet, and in general made little effort to seek further
information. The need for active paper and verbal based interaction with this older more disadvantaged patient cohort
must be recognised in order to tailor educational strategies to the unique needs of this population. This study shows
a difference in health awareness between those at their first visit to the vascular clinic and those who were return
patients. This indicates that the vascular clinic is a useful and effective point of entry to access knowledge about
PVD and raise awareness. However, it also suggests that the primary care setting is a potential for intervention.

In patient education, it is important to target the patient population involved with culturally appropriate methods.
The low use of internet among this patient cohort suggests that unlike other diseases with similar potential
mortality, e.g. breast cancer, the internet at present is not an ideal mechanism of reaching the target population.
The high number of patients who reported getting their information from their GP suggests that primary care represents
an important gateway for PVD education. As this patient group reports low rates of active information seeking,
community based screening and awareness programmes may be a valuable aid for primary and secondary prevention.
Previous vascular screening pilot programmes in Europe and North America have yielded a high uptake in the public

3,19,24

and have shown some success in terms of patient education.  A campaign was undertaken in Ireland some years ago to
improve public awareness of PVD, however there was no associated screening programme.

Patients have a greater awareness of smoking as a modifiable risk factor than other strategies. Awareness of the harm
of smoking was very different between first and return attenders at the vascular outpatients. This suggests that
education by a medical professional can affect patients understanding and thinking about risk factors. Smoking
cessation strategies in primary care are important in this cohort of PVD patients. There is potential to modify other
risk factors for PVD by increasing awareness of risk factors other than smoking. The above results indicate that the
level of knowledge of peripheral vascular disease and strategies for secondary prevention is low.  Worryingly,
knowledge is poorer among those most at risk; i.e. those with lower levels of formal education and current smokers.
There is a need for innovative education strategies to engage this patient cohort, with a potential role for increased
awareness in the primary care setting. 

Correspondence: M Owens 
Department of Surgery, RCSI, Smurfit Building, Beaumont Hospital, Beaumont, Dublin 9
Email: markbrianowens@gmail.com

Acknowledgements
B Whelan, Professor of Biostatistics, Trinity College Dublin, Ireland for his assistance and statistical advice on
this project.  

References 
1. Hirsch A, Criqui M, Treat-Jacobson D, Regensteiner J, Creager M, Olin J, Krook S, Hunninghake D, Comerota A, Walsh
M, McDermott M, Hiatt W. Peripheral arterial disease detection, awareness, and treatment in primary care. JAMA.
2001;286:1317-24.
2. Criqui M, Fronek A, Barrett-Connor E, Klauber M, Gabriel S, Goodman D. The prevalence of peripheral arterial
disease in a defined population. . Circulation. 1985;71:510-5.
3. Pfeiffer M, Bock E, Hohenberger T, Krˆ¶ger K, Groups. GUoPS-H. The Arteriomobil Project for peripheral arterial
disease. Vasa. 2008;37.
4. Regensteiner JG, Hiatt WR, Coll JR, Criqui MH, Treat-Jacobson D, McDermott MM, Hirsch AT. The impact of peripheral
arterial disease on health-related quality of life in the Peripheral Arterial Disease Awareness, Risk, and Treatment:
New Resources for Survival (PARTNERS) Program. Vasc Med. 2008 Feb;13:15-24.
5. Vaartjes I, de Borst G, Reitsma J, de Bruin A, Moll F, Grobbee D, Bots M. Long-term survival after initial hospital
admission for peripheral arterial disease in the lower extremities. BMC Cardiovasc Disord 2009;28:43.
6. Steg P, Bhatt D, Wilson P, D’Agostino RS, Ohman E, Rˆ¶ther J, Liau C, Hirsch A, Mas J, Ikeda Y, Pencina M, Goto S,
Investigators. RR. One-year cardiovascular event rates in outpatients with atherothrombosis. JAMA. 2007;297:1197-206.
7. Boyd A. The natural course of arteriosclerosis of the lower extremities. Proc R Soc Med. 1962;55:591-3.
8. Carrero JJ, Grimble RF. Does nutrition have a role in peripheral vascular disease? Br J Nutr. 2006 Feb;95:217-29.
9. Criqui M, Langer R, Fronek A, Feigelson H, Klauber M, McCann T, Browner D. Mortality over a period of 10 years in
patients with peripheral arterial disease. N Engl J Med. 1992;6:381-6.
10. Hirsch A, Murphy T, Lovell M, Twillman G, Treat-Jacobson D, Harwood E, Mohler Er, Creager M, Hobson Rn, Robertson
R, Howard W, Schroeder P, Criqui M, Coalition. PAD. Gaps in public knowledge of peripheral arterial disease: the first
national PAD public awareness survey. Circulation 2007;116:2086-94.
11. Tierney S, Fennessy F, Hayes D. ABC of arterial and vascular disease. Secondary prevention of peripheral vascular
disease. BMJ. 2000;320:1262-5.
12. Mukherjee D, Eagle K. The importance of early diagnosis and treatment in peripheral arterial disease: insights
from the PARTNERS and REACH registries. Curr Vasc Pharmacol. 2010 May 1;8:293-300.
13. Bush RL, Kallen MA, Liles DR, Bates JT, Petersen LA. Knowledge and awareness of peripheral vascular disease are
poor among women at risk for cardiovascular disease. J Surg Res. 2008 Apr;145:313-9.
14. Coughlin P, Gulati V, Mavor A, Gough M, Homer-Vanniasinkam S. Risk factor awareness in patients with peripheral
arterial disease. J Cardiovasc Surg (Torino). 2007;48:735-40.
15. Lovell M, Harris K, Forbes T, Twillman G, Abramson B, Criqui M, Schroeder P, Mohler Er, Hirsch A, Coalition. PAD.
Peripheral arterial disease: lack of awareness in Canada. Can J Cardiol. 2009;25:39-45.
16. Muthu C, Chu J, Le Heron C, Roake J, Lewis D. Patient awareness of risk factors for peripheral vascular disease.
Ann Vasc Surg. 2007;21:433-7.
17. Willigendael E, Teijink J, Bartelink M, Boiten J, Moll F, Bˆ…ller H, Prins M. Peripheral arterial disease: public
and patient awareness in The Netherlands. Eur J Vasc Endovasc Surg. 2004;27:622-8.
18. Ferguson H, Nightingale P, Pathak R, Jayatunga A. The influence of socio-economic deprivation on rates of major
lower limb amputation secondary to peripheral arterial disease. Eur J Vasc Endovasc Surg. 2010;40:76-80.
19. Hupp J, Martin J, Hansen L. Results of a single center vascular screening and education program. J Vasc Surg
2007;46:182-7.
20. Johnsen MC, Landow WJ, Sonnefeld J, McClenny TE, Beatty PT, Raabe RD. Evaluation of Legs For Life National

Patient Knowledge of Peripheral Vascular Disease in an Outpatient Setting: An Achilles Heel? 2

mailto:markbrianowens@gmail.com


Screening and Awareness Program for Peripheral Vascular Disease: results of a follow-up survey of screening
participants. J Vasc Interv Radiol. 2002 Jan;13:25-35.
21. Al-Omran M. Knowledge and attitude of physicians in a major teaching hospital towards atherosclerotic risk
reduction therapy in patients with peripheral arterial disease. Vasc Health Risk Manag. 2007;3:1019-27.
22. Oka R, Umoh E, Szuba A, Giacomini J, Cooke J. Suboptimal intensity of risk factor modification in PAD. Vasc Med.
2005;10:91-6.
23. Fogel J, Albert S, Schnabel F, Ditkoff B, Neugut A. Use of the Internet by women with breast cancer. J Med
Internet Res 2002;4(2E9).
24. Johnsen M, Landow W, Sonnefeld J, McClenny T, Beatty P, Raabe R. Evaluation of Legs For Life National Screening
and Awareness Program for Peripheral Vascular Disease: results of a follow-up survey of screening participants. J Vasc
Interv Radiol. 2002;13:25-35.

Patient Knowledge of Peripheral Vascular Disease in an Outpatient Setting: An Achilles Heel? 3


