original article

Diabetic neuropathy, foot ulceration, peripheral
vascular disease and potential risk factors
among patients with diabetes in Bahrain: a
nationwide primary care diabetes clinic-based
study

Faisal Al-Mahroos, Khaldoon Al-Roomi

From the Family and Community Medicine Department, Arabian Gulf University, Manama, Bahrain

Correspondence and reprint requests: Faisal Al-Mahroos, MD Family and Community Medicine Department Arabian Gulf University Manama,
Bahrain fmahroos@batelco.com.bh Accepted for publication November 2006

Ann Saudi Med 2007;27(1):25-31

BACKGROUND: Although epidemiological studies have persistently shown a high prevalence of diabetes in
Arabs, the control of diabetes is still poor and complications of diabetes are common. We examined the preva-
lence of diabetic peripheral neuropathy (DN), neuropathic foot ulceration (FU) and peripheral vascular disease
(PVD), and potential risk factors for these complications among patients attending primary care diabetes clinics
in Bahrain.

PATIENTS AND METHODS: We studied 1477 diabetic patients (Type 2 diabetes 93%); to, including 635 men
and 842 women, with ages ranging from 18-75 years in a cross-sectional study. The main predictor variables were
demographic and clinical data, including assessment of foot and blood parameters.

RESULTS: Mean age of the patients and duration of diabetes were 57.3+6.32 and 9.5+8.4 years, respectively. DN
was present in 36.6% of the population, FU in 5.9%, and PVD in 11.8%. Diabetic patients with neuropathy were
older than patients without neuropathy (P=0.001) and had had diabetes longer (P=0.002). Diabetic patients with
foot ulcers had more severe neuropathy and higher vibration perception thresholds values than patients without
foot ulcers (P<0.05). Older age, poor glycemic control, longer duration of diabetes, elevated cholesterol levels,
current smoking, obesity defined by body mass index, large waist circumference, elevated triglycerides levels
and hypertension but not gender, were significant risk factors for DN in both the univariate and the multivariate
analyses (P< 0.05). DN and PVD also remained significant risk factors for foot ulceration in the multiple logistic
regression analysis.

CONCLUSION: Rates of DN and PVD are high among diabetic patients in Bahrain. Implementation of strategies
for prevention, early detection, and appropriate treatment at the primary health care level are urgently needed.

iabetes mellitus leads to several recognizable
D clinicopathologic neuropathic syndromes.!

Diabetic foot complication is the most com-
mon cause of nontraumatic lower extremity amputa-
tions in the industrialized world. The risk of lower
limb amputations is 15 to 46 times higher in diabetic
patients than in normal persons.>? In addition, foot
complications are the most frequent reason for hospi-
talization in patients with diabetes, accounting for up
to 25 percent of all diabetic admissions to hospitals in
the Western world.* The vast majority of diabetic foot
complications resulting in amputations start with the
formation of skin ulcers. Early detection and appropri-
ate treatment of diabetic foot ulcers could prevent up to
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85 percent of amputations.”® Careful inspection of the
diabetic foot on a regular basis along with health edu-
cation for patients is one of the easiest, least expensive,
but most effective measures for preventing future foot
complications.

Family physicians have a leading role in ensuring that
patients with diabetes receive early and optimal care for
skin ulcers. However, several studies have found that
foot examinations are infrequently performed by prima-
ry care physicians on diabetic patients®'® and the feet of
hospitalized diabetics are also inadequately evaluated.!
Diabetes is extremely common among Bahrainis, with
prevalence rates of about 25% among adults.'? The ob-
jectives of this study were to determine the prevalence
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of diabetic neuropathy, peripheral vascular disease and
foot ulceration among diabetic patients attending pri-
mary care diabetic clinics so as to identify the risk fac-
tors associated with diabetic neuropathy among these
patients.

PATIENTS AND METHODS

In Bahrain, there are 21 primary health care centers; 6
have diabetes clinics. A cross-sectional study was car-
ried out on diabetic patients on routine visits to these
six specialized clinics, which represented all districts of
Bahrain during the period 1 January to 30 June 2005.
Patients aged 18 to 75 years, who had already been
diagnosed with diabetes, were enrolled in the study.
Exclusion criteria included patients with other diseases
known to cause neuropathy, such as pernicious anemia
and alcoholism.

All patients were interviewed by trained diabetic
nurses and the clinical examinations were performed
by the investigators. The clinical evaluation included a
thorough history and physical examination, measure-
ments of blood pressure levels at supine and standing
positions, height, weight and a neurological, vascular
and foot examination. Laboratory investigations in-
cluded fasting blood glucose, electrolytes, blood urea
nitrogen, creatinine, total cholesterol, triglycerides and
glycated hemoglobin.

All studied patients had established diabetes mel-
litus according to WHO criteria.”® Hypertension was
defined as previous treatment for hypertension or blood
pressure measurement in the clinic equal to 160/95 mm
Hg or higher on at least two successive visits."* Foot ul-
cer was defined according to the Wagner classification
and associated pathogens.'® Peripheral neuropathy was
defined as nerve damage characterized by sensory loss,
pain, muscle weakness and wasting of muscle in the
hands or legs and feet.' Peripheral vascular disease was
defined as arteriosclerosis of the extremities, a disease
of the blood vessels characterized by narrowing and
hardening of the arteries that supply the legs and feet."”

Painful symptoms of neuropathy were assessed using
the modified Neuropathy Symptom Score (NSS) based
on the original system proposed by Dyck.”® Patients
were asked if they had experienced at any time the fol-
lowing symptoms: pins and needles, abnormal cold or
hot sensations in their feet, aching pain, burning pain,
and irritation in their feet and legs by the bedclothes at
night (paresthesia). One point for the presence of each
of these symptoms was assigned. For the first five symp-
toms one extra point was added if nocturnal exacerba-
tion was present.

The Neuropathy Disability Score (NDS) was used
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to quantify the severity of diabetic neuropathy on clini-
cal examination conducted by the authors. The sensa-
tions of pain, touch, cold, and vibration were tested in
both legs and were scored according to the level up to
which the sensation was impaired (from 1 for the toe
up to 5 just below the knee). Reflexes were scored in
every leg as normal (0), present with reinforcement (1),
and absent (2). If the NDS was greater than 5 (maxi-
mum, 28) it was considered abnormal.'* The vibra-
tion perception threshold (VPT) was measured at the
great toe of the dominant side using a Bio-Thesiometer
(Biomedical Instrument, Newbury, Ohio, USA). The
mean value after three readings was recorded according
to the methods of Bloom et al.'®

Peripheral neuropathy was diagnosed when at least
two of the three quantitative measurements (NSS,
NDS, and VPT) were abnormal. Foot pulses were re-
corded as either present or absent. The absence of one
or more pulse, the presence of claudication, and/or a
history of previous revascularization was regarded
as diagnostic for peripheral vascular disease (PVD).
Information on the existence of a foot ulcer or history
of foot ulceration was also obtained from the diabetic
patients.

For the univariate analysis, the chi-square test and
Student t-test were used. Multivariate analysis was done
considering that nerves are affected simultaneously by all
the potential risk factors. All the significant predictors
of diabetic neuropathy and foot ulcers in the univariate
analysis were included in the logistic regression model.
The 95% confidence interval (CI) was calculated when
appropriate, and statistical significance was defined as a
P value <0.05. Statistical analysis was performed using
SPSS for Windows, version 13.0 (SPSS, Chicago).

RESULTS

The study sample included 1477 diabetic patients
(635 men, 842 women), of whom 93% had type 2
diabetes. The mean age was 57.316.32 years and the
mean known duration of diabetes was 9.5+8.4 years.
The prevalence of neuropathy was significantly different
between current smokers and never smokers (57% vs.
16%, P=0.05). The overall prevalence rate of diabetic
neuropathy was 32.3% in men and 38.1% in women,
the rates of foot ulceration were 4.9% in men and 6.6%
in women, and the rates of peripheral vascular disease
were 12.1% in men and 11.6% in women (Table 1).

Table 2 compares demographic and risk factors vari-
ables among diabetic patients according to the presence
of diabetic neuropathy, foot ulceration, and peripheral
vascular disease. Not surprisingly, the mean values of
the risk factors were higher in those with diabetic neu-
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Table 1. Prevalence of diabetic neuropathy, foot ulceration, and peripheral vascular disease (PVD) by sex and age.
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Table 2. Demographic and risk factors variables in diabetic patients by presence of diabetic neuropathy (DN), foot ulceration (FU),
and peripheral vascular disease (PVD).

Variables eo:ilmm m M;'#" (':‘1"1’5) Pvalue
(n =689) (n =526)

Gender (M/F) (%) 51/44 32/38 5/7 1212 0.05
Age (yearsand range) 52 (18-75) 54 (1877) .......... 56(1877) | 5 8(1877) <0.05

Glycated hemoglobin (%) 8.2(2.1) 8.7 (2.6) 9.8(3.1) 9.2(2.8) <0.01
Bodymassmdex(kg/mZ) ........................ 21.3(5.2) 282(54) 0361 28.4(5.6) <0.05
Walst em 98.0(11.0) 98.7 (12.2) 99.1(11.4) 99.0 (11.6) <0.05
mé{/stolic blood pressure (mm Hg) 142 (20) 145 (21) 156 (27) 152 (23) ......... <0.05
....6.i;.st0"c bld..da_.b}é;sure (mmHg) TR e 87“2) ........................... 3 9(11) ........................... 38(13)010 ................
wéerum total ch;iésterol (mmol/L) 5.7(1.5) 62 (1.5) 7.5(2.8) 79(27) <0.01

Values are means (SD) unless stated otherwise.
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Table 3. Relationship of neuropathy to duration since diagnosis of diabetes.

<1 5 13/248 1*

1-5 34 68/202 2.8(1.4-36)

6-10 35 127/363 2.1(1.8-4.3)

11-15 48 139/287 1.8(2.1-28)

16-20 53 99/187 24(1.6-4.7)

221 45 86/190 ' 1.8(1.1-2.6)
*Referance group

Table 4. Logistic regression of diabetic neuropathy with glycated hemoglobin as a categorical variable.

<7 14 0 (reference group)

79 375 3.15 1.06-5.23 0.03
9.1-11 557 329 1.18-5.39 0.002
>11 404 2.55 1.30-4.80 0.02

Table 5. Univariate logistic regression analysis for risk factors associated with diabetic neuropathy.

Age 1.22 1.98-2.06 0.00175
Gender (male/female) YY) 0.68-1.06 0.175
Body Mass Index (>30) 2.12 1.34-1.16 0.001
Height (cm >162 ) 1.84 1.77-2.14 0.001
Waist circumference (>40 inch) 242 1.22-1.48 0.001
Glycated hemoglobin (>7%) 1.24 1.02-2.93 0.02
Diabetes duration (>5 years) 1.32 1.24-3.66 0.001
Total cholesterol (>5.2 mmol/L) 1.98 1.52-2.37 0.02
Triglycerides (>1.8 mmol/L) - 164 1.43-1.88 0.006
Hypertension (yes/no) 1.75 1.04-2.97 0.03
Smoking (yes/no) 2.18 1.16-1.77 0.002
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ropathy, foot ulceration, and peripheral vascular disease
than in diabetic patients without such complications.
Diabetic patients with neuropathy were older (mean
age, 59.46116.37 years) than patients without neurop-
athy (mean age 49.3+17.17 years, P=0.001). Duration
of diabetes ranged from less than 1 year to 30 years and
longer (mean, 8.4 years). Analysis of diabetic neuropa-
thy rates by duration time in years since diagnosis re-
vealed a stepwise increase in prevalence rates of diabetic
neuropathy that ranged from 5% at 1 year after initial
diagnosis to 48% at more than 11 years since diagnosis
of diabetes (Table 3).

In a multivariate regression analysis using logistic
regression with glycated hemoglobin as a categorical
variable, a significant positive association of the gly-
cated hemoglobin level and diabetic neuropathy was
found (Table 4), which indicates the role of poor gly-
cemic control in the development of diabetic neuropa-
thy. Tables 5 and 6 show the results of univariate and
multivariate regression analyses with age, sex, hyperten-
sion, body mass index, glycated hemoglobin, duration
of diabetes, smoking, total cholesterol and triglycerides
as dependent variables. The mean+ standard deviation
duration of smoking in current smokers versus non-
smokers was 11.6+12 years (P=0.001). All the risk
factors in the model were significantly associated with
increased severity of neuropathy except for gender. A
multiple logistic regression analysis of the prevalence
of neuropathy was performed using all the significant
risk factors. This analysis showed that age, hyperten-
sion, body mass index, glycated hemoglobin, duration
of diabetes, smoking, total cholesterol and triglycerides
were significant independent predictors of prevalence
of neuropathy (P<0.05 for all) (Table 6). A similar
analysis showed that diabetic neuropathy and periph-
eral vascular disease were significant risk factors for foot

ulceration (P<0.05) .

DISCUSSION

Prevalence rates of neuropathic complications in pa-
tients diagnosed with diabetes in Bahrain were higher
than those reported for European and USA patients,
which probably reflects the better management and
diabetes care in Western countries from that currently
practiced in Bahrain.?*? Hospital-based studies do not
reflect the true prevalence of disease, and usually in-
volve mainly type 1 diabetic patients since the majority
of type 2 patients are traditionally cared for by general
practitioners in the community. A major strength in the
design of this study was clinic-based in primary health
care.

While the prevalence of peripheral neuropathy
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among diabetics has been established in many Western
populations, little information is available for Arab
populations for meaningful comparisons. For example,
some studies in the UK reported low rates of peripheral
neuropathy,” which was in sharp contrast to data re-
ported here for Bahrainis. This may be related to the less
rigorous criteria for diagnosis of peripheral neuropathy
used in the UK study, which may have underestimated
the disease. On the other hand, a population-based
study in the UK found a high prevalence rate (41.6%)
of neuropathy.? This rate is similar to the prevalence
rate (36.6%) of neuropathy in diabetic patients attend-
ing primary health care centers in Bahrain and in line
with the Oxford community-based study findings.?

We found that development of neuropathy was re-
lated to the level of glycemic control. This confirms the
need for optimal care of diabetic patients in preventing
complications.” The risk of neuropathy and peripheral
vascular disease increased steadily with elevated gly-
cated hemoglobin. The increased risk of neuropathy as-
sociated with hyperglycemia is likely to account for the
high proportion of cases of foot ulcerations in diabetic
patients in Bahrain. The strong association of the pres-
ence of diabetic neuropathy with high levels of glycated
hemoglobin suggests that poor glycemic control is an
important risk factor for diabetic neuropathy and foot
ulcerations among Bahrainis (and likely other Arabian
Gulf communities).?

Risk factors for diabetic neuropathy were compara-
ble among male and female patients. While this was not
consistent with findings from studies in other popula-
tions that identified male gender as a risk factor,”>? the
finding that age and duration of diabetes are risk factors
for glycated hemoglobin??? together with tall stature
were in agreement with previous studies.”? While spec-
ulative at this stage, it is possible that longer nerve fibers
in taller people are more vulnerable to the toxic effects
of hyperglycemia, and reduced endoneurial blood flow
resulting from microvascular damage.”?

In another cross-sectional study that involved newly
diagnosed type 2 diabetic patients, diabetic neuropathy
was not related to levels of glycemic control defined
by glycated hemoglobin.** Among Bahrainis, glycated
hemoglobin remained a significant risk factor for dia-
betic neuropathy, even after adjustment for all other
risk factors in the multivariate model. In addition, the
mean values for the duration of diabetes since diagno-
sis correlated with glycated hemoglobin level, which is
in agreement with studies in Western populations that
identified glycemic control as an established risk factor
for diabetic neuropathy.>'-*?

Current smoking was positively related to neuro-
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Table 6. Multivariate logistic regression analysis for risk factors associated with diabetic neuropathy.

Risk Factor Odds ratio 95% Cl for odds ratio Pvalue

Age 1.04 0.99-1.09

éend ér(mav|e/f>e>n‘1;|'é) ..................................... 104 ..................................... 033125 ................................................................
Hypenensm(yes/no) S— 202 a— v v.1.77._2;2.4

. BOdy ass i'ﬁdvevxv(;é,b) ........................................................... 10”09 ............................................................
Waist circumference (>40inch) 112132

. Glycated hemoglob|n(>7%) - ”0 .................................... 133 215 ................................................................
. D|abetes durat|on(>5years) 133 S 156157

. SmOkmg (yes/no) ............................................... 124 ................. 1 0” 3 1 ................................... <002 ...............
Totalcholestero|(>52mmol/L) ................. 155 .................................. 175215 ................................... <002 ...............

m_gl.y.é er'des(>18mm0|/” ............................ 193 ................................. i_os-3_54 IO - (002 ...............

pathic rates in this population, which provides further
evidence that current smoking is a risk factor for dia-
betic neuropathy in diabetic patients*® and emphasizes
the need for patients to quit smoking. The presence of
neuropathy was also related to dyslipidemia, hyperten-
sion and obesity. Earlier studies have reported that high
blood pressure is a significant risk factor for diabetic
neuropathy, both in type 1 and type 2 diabetic patients.?
However, the role of hypertension in the pathogenesis
of neuropathy remains controversial, and most experts
consider high blood pressure as a risk marker for neu-
ropathy rather than a risk factor.

The observed prevalence rates of foot ulceration
(5.9%) and peripheral vascular disease (11.8%) were
high, but are in line with those reported from the UK*
and in a population-based study on type 2 diabetic pa-
tients.?? In addition, a Swedish community-based study
found that 2% of the diabetic population currently had
foot ulcers and 10% had a history of ulceration.! Our
findings provide further proof that the severity of the
neuropathy (as shown by the NDS and VPT values)
is associated with the development of foot ulceration.
This association remained significant in the multivariate
analysis. Similar results were reported by Young and col-

leagues.®

We used clinical criteria to diagnose peripheral vas-
cular disease, which was based mainly on the presence
of claudication, the absence of foot pulses, or a history
of revascularization. Epidemiological studies have shown
that the sensitivity of such diagnostic approach is high
(93%) with Doppler-proven diagnosis of peripheral vas-
cular disease.* Furthermore, peripheral vascular disease
was found to be a significant risk factor for the develop-
ment of foot ulceration.

In summary, the present primary clinic-based study
on Bahraini diabetics showed that a large proportion
of the diabetic patients have neuropathic complications
and are therefore, at substantial risk of developing foot
ulceration. The study also identified some important risk
factors for diabetic neuropathy, including poor glycemic
control, older age, long duration of diabetes, tall stature,
smoking and high cholesterol levels. Strategies to reduce
the risk of neuropathy among diabetic patients in Arab
populations must be implemented. In addition, better di-
abetic care including foot care, screening programmes for
early diagnosis and health education for diabetic patients
are urgently needed to reduce the risk of foot ulceration
and potentially preventable lower limb amputations.

Ann Saudi Med 27(1) January-February 2007 www.kfshrc.edu.sa/annals



DIABETES IN BAHRAIN

REFERENCES

1. Kasalova Z., Prazny M, Skrha J. Relationship
between peripheral diabetic neuropathy and mi-
crovascular reactivity in patients with type 1 and
type 2 diabetes mellitus - neuropathy and micro-
circulation in diabetes. Exp Clin Endocrinol Diabe-
tes. 2006; 114:52-7

2. Armstrong DG, Lavery LA, Quebedeaux TL,
Walker SC. Surgical morbidity and the risk of
amputation due to infected puncture wounds in
diabetic versus nondiabetic adults. South Med J
1997,90:384-9.

3. Lavery LA, Ashry HR, van Houtum W, Pugh JA,
Harkless LB, Basu S. Variation in the incidence
and proportion of diabetes-related amputations in
minorities. Diabetes Care 1996;19:48-52.

4. Reiber GE, Pecoraro RE, Koepsell TD. Risk
factors for amputation in patients with diabetes
mellitus. A case-control study. Ann Intern Med
1992,117:97-105.

5. Imran S, Ali R, Mahboob G. Frequency of lower
extremity amputation in diabetics with reference
to glycemic control and wagner s grades. J Coll
Physicians Surg Pak. 2006 Feb; 16 :124-7.

6. Jeffcoate WJ, Price P, Harding KG; International
Working Group on Wound Healing and Treatments
for People with Diabetic Foot Ulcers. Wound heal-
ing and treatments for people with diabetic foot
ulcers. Diabetes Metab Res Rev. 2004 May-Jun;20
Suppl 1:578-89.

7. Edmonds ME. Experience in a multidisciplinary
diabetic foot clinic. In: Connor H, Boulton AJ,
Ward JD, eds. The Foot in Diabetes: Proceedings
of the 1st National Conference on the Diabetic
Foot, Malvern, May 1986. Chichester, N.Y.: Wiley,
1987:121-31.

8. Belch JJ., Topol EJ, Agnelli G, Bertrand M, Califf
RM, Clement DL, Creager MA, Eaeston D, Gavin
GR, Geenland P, Hankey G, Hanrath P, Hirsch AT,
Meyer J, Smith SC, Sullian F, Weber MA. Critical
issues in peripheral arterial disease detection and
management. Arch Intern Med 2003; 163:884-892.
Griffin S. Diabetes care in general practice: meta-
analysis of randomized control trials. Br Med J
1998; 317:390 - 6.

9. Wylie-Rosset J, Walker EA, Shamoon H, Engel
S, Basch C, Zybert P. Assessment of documented
foot examinations for patients with diabetes in
inner-city primary care clinics. Arch Fam Med
1995;4:46-50.

10. Orihulea Casarra R, Heras Tebar A, Pozo Gil M.
{5.07 Monofilament the use of this monofilamentin
outpatient offices by nurses in primary heaith care
units}. Rev Enferm. 2005 Dec; 28 :43-7.

11. Edelson GW, Armstrong DG, Lavery LA, Ca-
icco G. The acutely infected diabetic foot is not
adequately evaluated in an inpatient setting. Arch
Intern Med 1996;156:2373-8.

12. Al-Mahroos F, McKeigue PM. High prevalence
of diabetes in Bahrainis. Associations with ethnic-
ity and raised plasma cholesterol. Diabetes Care.
1998; 21:936-42.

13. Diabetes Mellitus: Report of a WHO Study
group. Technical Report Series 1985,727:20-5.

14. World Health Organisation - International So-
ciety of Hypertension Guidelines for the manage-
ment of Hypertension. Guidelines sub-committee.
J Hyperten 1999; 17:151-183.

15. Wagner FW. The dysvascular foot a system
of diagnosis and treatment. Foot Ankle 1981; 2:
64-122.

16. Claus D, Mustafa C, Vogel W, Herz M, Neundor-
fer B. Assessment of diabetic neuropathy: defini-
tion of norm and discrimination of abnormal nerve
function. Muscle Nerve. 1993 Jul;16(7):757-68.

17. Novo S. Classification, epidemiology, risk fac-
tors, and natural history of peripheral arterial dis-
ease. Diabetes Obes Metab. 2002,30:S1-S6.

18. Dyck PJ, Davies JL, Wilson DM, Service FJ,
Melton LJ 3rd, 0'Brien PC. Risk factors for severity
of diabetic polyneuropathy: intensive longitudinal
assessment of the Rochester Diabetic Neuropa-
thy Study cohort. Diabetes Care 1999;22:1479-86.
19. Bloom S, Till S, Sonksen P, Smith S. Use of
Bio-Thesiometer to measure individual vibration
perception thresholds and their variation in 519
nondiabetic subjects. Br Med J 1984;288:1793-5.
20. Borssen B, Bergenheim T, Lither F. The epide-
miology of foot lesions in diabetic patients aged
15-50 years. Diabetic Med 1990;7:438-44.

21. Kumar S, Ashe HA, Parnell LN, et al. The prev-
alence of foot ulceration and its correlates in type
2 diabetic patients: A population-based study.
Diabetic Med 1994;11:480-4.

22. Walters DA, Gatling W, Mullee MA, Hill RD.
The prevalence of diabetic distal sensory neu-
ropathy in an English community. Diabetic Med
1992,9:349-53.

23. Neil HAW, Thompson AV, Thorogood M, et al.

Ann Saudi Med 27(1) January-February 2007 www.saudiannals.net

7™

\

Diabetes in the elderly: The Oxford Community
diabetes study. Diabetic Med 1989;6:608-13.

24. Walters DA, Gatling W, Mullee MA, Hill RD. The
distribution and severity of diabetic foot disease:
A community-based study with comparison to a
nondiabetic group. Diabetic Med 1992,9:354-8.

25. Harris M, Eastman R, Cowie C. Symptoms of
sensory neuropathy in adults with NIDDM in the
US population. Diabetes Care 1993;16:1446-552.
26. Nielsen JV. Peripheral neuropathy, hyperten-
sion, foot ulcers and amputations among Saudi
Arabian patients with type 2 diabetes.Diabetes
Res Clin Pract. 1998 Jul;41(1):63-9.

21. Marston W A. Risk factors associated with
healing chronic diabetic foot ulcers: the impor-
tance of hyperglycemia. Ostomy Wound Manage.
2006 Mar; 52 (3):26-39.

28. Liu MS, Hu BL, Cui LY, Tang XF, Du H, Li BH.
Clinical and neurophysiological features of 700
patients with diabetic peripheral neuropathy.
Zhonghua Nei Ke Zhi 2005; 44:173-6.

29. Karsidag S, Morali S, Sargin M, Salman S, Kar-
sidag K, Us 0. The elecrophysiological findings of
subclinical neuropathy in patients with recently
diagnosed type 1 diabetes mellitus. Diabetes Res
Clin Pract 2005; 67: 211-9.

30. Barbosa AP, Medina JL, Ramos EP, Barros HP.
Prevalence and risk factors of clinical diabetic
polyneuropathy in a Portuguese primary health
care population. Diabetes Metab 2001;27: 496-
502.

31. Ashok S, Ramu M, Deepa R, Mohan V. Preva-
lence of neuropathy in type 2 diabetic patients at-
tending a diabetes centre in South India. J Assoc
Physicians India 2002;50:546-50.

32. Tesfaye S, Stevens LK, Stephenson JM, et
al. Prevalence of diabetic peripheral neuropathy
and its relation to glycaemic control and potential
risk factors: The EURODIAB IDDM Complications
Study. Diabetologia 1996;39:1377-84.

33. Young MJ, Boulton AJM, Macleod AF, et al.
A multicentre study of the prevalence of diabetic
peripheral neuropathy in the United Kingdom hos-
pital clinic population. Diabetologia 1993;36:150-4.
34. Walters DA, Gatling W, Mullee MA, Hill RD.
The prevalence, detection, and epidemiological
correlates of peripheral vascular disease: A com-
parison of diabetic and non-diabetic subjects in
an English community. Diabetic Med 1992;9:706-9.

3



