
No diabetes physician would question the fact that
problems relating to nerve damage in diabetes melli-
tus are extremely common and result in much patient
morbidity and unhappiness [1]. However, as the
cause and natural history of diabetic peripheral

neuropathy remain unknown, attempts at defining
minimal criteria for the presence of neuropathy have
proved difficult [2]. This is probably the most impor-
tant reason for the widely varied estimates of the
prevalence of diabetic peripheral neuropathy. Other
factors include differing patient selection criteria,
the small size of cohorts and the employment of dif-
ferent diagnostic tests. Some studies have used the
presence of neuropathic symptoms [3] alone for the
diagnosis of neuropathy while others have used both
symptoms and signs of neuropathy as minimal crite-
ria for diagnosis [4, 5]. The San Antonio Conference
on Diabetic Neuropathy [6] recommended that for
full classification of diabetic neuropathy, at least one
measure from each of the following categories need
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Summary The EURODIAB IDDM Complications
Study involved the examination of 3250 randomly se-
lected insulin-dependent diabetic patients, from 31
centres in 16 European countries. Part of the exami-
nation included an assessment of neurological func-
tion including neuropathic symptoms and physical
signs, vibration perception threshold, tests of auto-
nomic function and the prevalence of impotence.
The prevalence of diabetic neuropathy across Europe
was 28% with no significant geographical differences.
Significant correlations were observed between the
presence of diabetic peripheral neuropathy with age
(p < 0.05), duration of diabetes (p < 0.001), quality of
metabolic control (p < 0.001), height (p < 0.01), the
presence of background or proliferative diabetic
retinopathy (p < 0.01), cigarette smoking (p < 0.001),
high-density lipoprotein cholesterol (p < 0.001) and
the presence of cardiovascular disease (p < 0.05),
thus confirming previous associations. New associa-
tions have been identified from this study – namely

with elevated diastolic blood pressure (p < 0.05), the
presence of severe ketoacidosis (p < 0.001), an in-
crease in the levels of fasting triglyceride (p < 0.001),
and the presence of microalbuminuria (p < 0.01). All
the data were adjusted for age, duration of diabetes
and HbA1c. Although alcohol intake correlated with
absence of leg reflexes and autonomic dysfunction,
there was no overall association of alcohol consump-
tion and neuropathy. The reported problems of impo-
tence were extremely variable between centres, sug-
gesting many cultural and attitudinal differences in
the collection of such information in different Euro-
pean countries. In conclusion, this study has identi-
fied previously known and new potential risk factors
for the development of diabetic peripheral neuropa-
thy. [Diabetologia (1996) 39: 1377–1384]

Keywords Insulin-dependent diabetes mellitus, dia-
betic neuropathy, prevalence, glycaemic control, mi-
croalbuminuria, impotence, epidemiology.

Received: 14 December 1995 and in revised form: 27 June 1996

Corresponding author: Dr. S.Tesfaye, Diabetes Unit, Link 7C,
Royal Liverpool University Hospital, Prescot Street, Liver-
pool L7 8XP, UK
Abbreviations: IDDM, Insulin-dependent diabetes; NIDDM,
non-insulin-dependent diabetes; gamma GT, gamma glutamyl
transferase.

* See Acknowledgements



to be assessed: neuropathic symptoms, clinical exami-
nation, electrodiagnostic tests, quantitative sensory
tests and autonomic function tests. With this in mind,
the present study was conducted to determine the
prevalence of diabetic neuropathy and its relation to
known risk factors such as age, duration of diabetes
and glycaemic control, and other potential risk
factors, in a cross-sectional study involving over
3000 randomly selected insulin-dependent diabetic
(IDDM) subjects, from 31 centres across Europe.

The aim of the neuropathy section of the EURO-
DIAB IDDM Complications Study [7] was to mea-
sure the prevalence of diabetic peripheral neuropa-
thy using measures that would be meaningful to clini-
cians, i. e. reasonable clinical and neurophysiological
measures to be applied to large numbers of patients
with a high degree of accuracy. Moreover, recognition
of potential risk factors may provide possible patho-
genetic mechanisms for the development of neuropa-
thy.

Studying patients across a wide geographical area
presented the opportunity to identify any regional
differences which might give clues to environmental
or other risk factors for the development of diabetic
neuropathy. The opportunity was also taken to esti-
mate the prevalence of diabetic impotence.

Subjects and methods

Three thousand two hundred and fifty patients were studied
(1668 males and 1582 females, mean age ± SD 32.7 ±
10.2 years, mean duration of diabetes 14.7 ± 9.3 years, mean
HbA1c, 6.7 ± 1.9 %) [7]. Subjects with IDDM were randomly
selected in a stratified manner from 31 diabetes clinic popula-
tions around Europe [7]. Patient selection criteria and methods
have been described in detail in a recent publication [7].

In all subjects HbA1c, gamma glutamyl transferase (gamma
GT), lipid profile and urinary albumin excretion rate were
measured, the latter being derived from a single 24-h urine col-
lection [7]. The daily intake of alcohol (g/day) was calculated
from a detailed dietary record over 3 days. The presence and
severity of diabetic retinopathy was assessed from centrally
graded retinal photographs (two fields per eye) taken with a
wide-angle camera [8]. Retinopathy was classified as back-
ground or proliferative. Proliferative retinopathy was defined
as any new vessels, fibrous proliferations, pre-retinal haemor-
rhage, vitreous haemorrhage or photocoagulation scars.

Severe hypoglycaemia was defined as any episode severe
enough to require the help of another person. Severe ketoaci-
dosis was defined as an episode requiring hospital admission.
Subjects were asked how many such episodes they had over
the last 12 months.

Cardiovascular disease was defined either as the presence
of a past history of cardiovascular disease (previous myocar-
dial infarction, angina, coronary bypass grafting, stroke) or ab-
normal 12-lead electrocardiogram (classified by two observers
according to the Minnesota Code).

The assessment of neuropathic symptoms and signs, mea-
surement of vibration perception threshold and autonomic
function constituted a protocol similar in detail to a number
of protocols recently published [4, 5, 9], in order to standardise

an approach to the assessment and definition of diabetic neur-
opathy. For the sake of comparison with other similar proto-
cols, details are provided of the various measures which were
carried out.

Assessment of neuropathic symptoms [10]. The presence of the
following symptoms over the previous 6 months was ascer-
tained: a) numbness or dead feeling in the feet; b) prickling
sensation in the feet; c) deep or burning pains in the legs;
d) unusual difficulty in climbing stairs; e) difficulty controlling
the bladder and f) any trouble with nocturnal diarrhoea. In ad-
dition male patients were asked questions regarding impo-
tence over the previous 6 months: a) any problems with sexual
intercourse; b) any problems with obtaining an erection; c) any
problems with sustaining an erection and d) spontaneous erec-
tions at night or in the morning.

Neurological examination. Ankle and knee reflexes were per-
formed, with reinforcement if necessary.

Vibration perception threshold assessment. This was measured
by centrally calibrated biothesiometers (Biomedical, Newbury,
Ohio, USA) [11]. Three readings were taken up to the nearest
unit, on the right big toe and right medial malleolus, and their
average used for analysis.

Autonomic function assessment. Autonomic function was as-
sessed by testing two cardiovascular reflex responses: change
in heart rate, and change in systolic blood pressure on standing
up measured by a Hawksley random zero sphygmomanometer
after resting horizontally for at least 5 min. The ratio of the
longest electrocardiogram R-R interval between 28th and
32nd beats following standing to the shortest interval between
the 13th and 17th beats was calculated by a single observer.

Definition of diabetic neuropathy. Diabetic neuropathy was di-
agnosed if abnormalities were found in two or more of the
above described criteria, i. e. 1) the presence of one or more
symptoms; 2) absence of two or more ankle or knee reflexes;
3) vibration perception threshold which was abnormal relating
to age-related measures [12] and 4) abnormal autonomic func-
tion assessed using Ewing’s definitons [13] of postural hy-
potension with a fall in systolic blood pressure of 30 mmHg
or more, and/or loss of heart rate variability (R-R ratio < 1).

Statistical analysis

Rates of neuropathy were directly standardised to the age, du-
ration of diabetes and HbA1c distributions of the whole sample.
To assess the association between neuropathy and potential
risk factors, continuous variables were grouped into quartiles
and standardised relative risks of neuropathy were calculated,
comparing the standardised rates of neuropathy in each quar-
tile relative to that of the lowest quartile. For other diabetic
complications standardised relative risks of neuropathy were
calculated for those with complications relative to those with-
out, and for smoking, relative risk of neuropathy was calcu-
lated for current smokers and ex-smokers relative to non-
smokers. Differences and trends in standardised relative risk
were assessed using the extended Mantel Haenszel chi-square
test. Backward stepwise logistics regression was used to assess
the independent effect of significant risk factors on neuropathy
and variables entered into the initial model were those having
a significant association with neuropathy (p < 0.05) in previous
analysis. The criteria for a risk factor to leave the model was
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p > 0.05. All analyses including serum triglyceride level ex-
cluded patients that were non-fasting, and because this re-
sulted in skewed distribution, serum triglyceride level was log
transformed for the regression analysis. Standardised relative
risks were calculated, for a continuous variable, as the relative
risk of neuropathy associated with an increase of one standard
deviation. For a categorical variable it was the risk of neuropa-
thy associated with the presence of the risk factor relative to
the risk when it was absent.

Results

The overall prevalence of diabetic peripheral neurop-
athy was 28 %, with no difference according to sex.
Figure 1 shows the prevalence of diabetic peripheral
neuropathy in each centre. Although five centres
had prevalences in excess of 35%, there were no sig-
nificant differences in the prevalence of neuropathy
between the other centres. The following parameters
were observed to see if there were significant associa-
tions with diabetic neuropathy:

Age, duration of diabetes and glycaemic control (Ta-
ble 1). There were significant trends in the prevalence
of diabetic peripheral neuropathy with increasing age
(p < 0.05), duration of diabetes (p < 0.001) and HbA1c
(p < 0.001). Adjustments were made for age, duration
of diabetes and HbA1c as appropriate, as shown in

Table 1. Age at diagnosis of IDDM was not related
to the prevalence of neuropathy.

Height, weight, body mass index, blood pressure and
smoking (Table 2). Significant trends of increasing
prevalence of diabetic peripheral neuropathy were
only observed with increasing height (p < 0.01) and
diastolic blood pressure (p < 0.05) when data was ad-
justed for age, duration of diabetes and HbA1c. Cur-
rent smoking status was also significantly associat-
ed with the prevalence of diabetic neuropathy
(p < 0.001).

Lipids and lipoproteins (Table 3). Although signifi-
cant trends in increasing prevalence of diabetic neur-
opathy were observed with an increase in lipid and li-
poprotein levels, only reduced HDL-cholesterol
(p < 0.001) and raised fasting triglyceride (p < 0.001)
levels were found to have significant associations
with neuropathy when the data were adjusted for
age, duration of diabetes and HbA1c.

Acute diabetic complications (Fig. 2). Only the pres-
ence of severe ketoacidocis was related to an increase
in the relative risk of diabetic neuropathy (p < 0.001).

Chronic diabetic complications (Fig.3). Significant
association was found between the prevalence of dia-
betic neuropathy and the presence of cardiovascular
disease (p < 0.05). There was also a significant
(p < 0.01) trend in the increase in the relative risk for
the presence of diabetic neuropathy with an increase
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Fig. 1. Between centre variation in diabetic neuropathy

Table 1. Frequencies (%) of diabetic neuropathy by age, dura-
tion and glycaemic control

Total

n No. with
neuropathy

% Adjusted
(95% CI)
ratea

Age (years)
15–29 1348 262 19 21 (18–24)
30–44 1238 348 28 29 (25–32)
45–61 410 232 57 35 (24–46)

p < 0.05

Diabetes duration (years)
< 7 817 98 12 11 ( 9–13)
8–14 872 192 22 23 (18–28)
15 1305 549 42 38 (34–42)

p < 0.001

HbA1c (%)
< 5.4 719 111 15 17 (14–20)
5.4–6.4 764 200 26 24 (21–27)
6.5–7.7 739 225 30 29 (25–33)
7.8+ 761 301 40 41 (36–46)

p < 0.001
a Rates in each age category were adjusted for duration and
HbA1c. Rates for each duration category are adjusted for age
and HbA1c. Rates for each HbA1c category were adjusted for
age and duration



in the progression of both retinopathy and albumin
excretion.

Alcohol consumption. There was no significant asso-
ciation between alcohol consumption and diabetic
neuropathy. However, an increase in alcohol intake
did relate to autonomic dysfunction (p < 0.01), ab-
sence of leg reflexes (p < 0.01) and a rise in gamma
GT.

Impotence. A wide range of responses between study
centres led to rather unsatisfactory data in this partic-
ular part of the study (problems with intercourse, 2–
35%; problems with erection, 3–85%; problems sus-
taining erection, 2–83%; presence of spontaneous
morning erections, 23–84%).

Multivariate analysis (Table 4). Multivariate analysis
showed that other than age, duration of diabetes and
HbA1c, weight, current smoking, severe ketoacidosis,
macroalbuminuria, background and proliferative ret-
inopathy were found to be independent risk factors
for neuropathy. When the analysis was repeated to in-
clude serum triglyceride level using fasting patients
only, independent risk factors for neuropathy were
age, duration of diabetes, HbA1c, height, severe ke-
toacidosis, background and proliferative retinopathy
and serum triglyceride level.

Discussion

The neurological analysis of subjects in the EURO-
DIAB study represents one of the largest bodies of
data concerning IDDM. It must be stressed that this
study used subjects selected from well-established
hospital-based diabetes clinics and gives no informa-
tion concerning people in the wider community and
those with non-insulin-dependent diabetes. The meth-
odology for defining diabetic neuropathy in this study
is very close to other protocols [4, 5, 9] which attempt
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Table 2. Frequencies (%) of diabetic neuropathy and its asso-
ciation with blood pressure, body mass index, weight, height
and smoking

Neuropathy
no (%)

Crude relative
risk (95% CI)
of neuropathy

aAdjusted
relative risk
(95% CI) of
neuropathy

Systolic blood pressure (mmmg)
< 120 352 (24) 1 1
120–129 183 (27) 1.15 (0.99, 1.34) 1.00 (0.83, 1.20)
130–139 139 (33) 1.39 (1.18, 1.64) 1.10 (0.90, 1.35)
140+0 168 (41) 1.71 (1.47, 1.98)

p < 0.001b
0.99 (0.81, 1.22)

Diastolic blood pressure (mmmg)
K 68 12 (27) 1 1
69–75 189 (23) 0.86 (0.73, 1.02) 0.97 (0.79, 1.18)
76–83 202 (28) 1.01 (0.86, 1.19) 1.06 (0.88, 1.29)
84+ 236 (35) 1.29 (1.11, 1.51)

p < 0.001b
1.26 (1.04, 1.51)
p < 0.05b

Body mass index (kg/m2)
< 21.50 192 (26) 1 1
21.50–23.22 188 (25) 0.96 (0.81, 1.14) 0.92 (0.75, 1.13)
23.23–25.26 205 (27) 1.03 (0.87, 1.22) 0.90 (0.74, 1.10)
25.27+ 252 (34) 1.29 (1.10, 1.51)

p < 0.001b
1.04 (0.86, 1.26)

Weight (kg)
K 59 204 (27) 1 1
60–66 196 (26) 0.98 (0.83, 1.16) 0.96 (0.79, 1.18)
67–74 194 (26) 0.95 (0.80, 1.13) 0.99 (0.81, 1.21)
75+ 248 (34) 1.25 (1.07, 1.46)

p < 0.05b
1.25 (1.04, 1.51)
p < 0.05b

Height (cm)
K 162 230 (28) 1 1
163–169 205 (27) 0.95 (0.81, 1.12) 1.05 (0.87, 1.27)
170–175 199 (29) 1.02 (0.87, 1.20) 1.21 (1.00, 1.47)
176+ 208 (28) 1.00 (0.85, 1.17) 1.32 (1.09, 1.60)

p < 0.01b

Smoking
Non- 355 (24) 1 1
Ex- 186 (35) 1.45 (1.25, 1.68)

p < 0.05c
1.19 (1.00, 1.43)

Current 297 (31) 1.30 (1.14, 1.48)
p < 0.05c

1.33 (1.14, 1.56)
p < 0.001c

a Adjusted for age, duration and HbA1c;
b testing for trend;

c testing for difference to non-smoking

Table 3. Association of diabetic neuropathy with lipids and li-
proproteins

Crude rate of
neuropathy
n (%)

Relative risk
(95% CI)
of neuropathy

aAdjusted relative
risk (95% CI)
neuropathy

Total cholesterol (mmol/l)
K 4.55 168 (23) 1 1
4.56–5.23 177 (24) 1.04 (0.87, 1.26) 0.89 (0.72, 1.10)
5.24–5.96 205 (28) 1.23 (1.03, 1.46) 0.90 (0.73, 1.11)
5.97+ 282 (39) 1.71 (1.46, 2.01)

p < 0.001
1.03 (0.84, 1.26)

HDL-cholesterol (mmol/l)
K 1.17 259 (36) 1 1
1.18–1.43 183 (25) 0.69 (0.59, 0.81) 0.73 (0.60, 0.88)
1.44–1.71 186 (25) 0.71 (0.61, 0.84) 0.76 (0.63, 0.92)
1.72+ 179 (25) 0.71 (0.61, 0.84)

p < 0.001
0.67 (0.55, 0.81)
p < 0.001

LDL-cholesterol (mmol/l)
K 2.69 114 (23) 1 1
2.70–3.25 120 (24) 1.04 (0.83, 1.30) 0.87 (0.67, 1.12)
3.26–3.92 128 (25) 1.08 (0.86, 1.34) 0.86 (0.67, 1.11)
3.93+ 184 (37) 1.59 (1.31, 1.94)

p < 0.001
0.95 (0.74, 1.21)

Fasting triglyceride (mmol/l)
K 0.71 122 (16) 1 1
0.72–0.93 168 (22) 1.32 (1.02, 1.70) 1.12 (0.84, 1.49)
0.94–1.35 213 (29) 1.79 (1.41, 2.27) 1.35 (1.03, 1.78)
1.36+ 329 (46) 2.72 (2.19, 3.38)

p < 0.001
1.97 (1.52, 2.56)
p < 0.001

Total: HDL (ratio)
K 2.93 157 (22) 1 1
2.94–3.59 174 (24) 1.11 (0.91, 1.34) 1.05 (0.84, 1.30)
3.60–4.47 198 (27) 1.25 (1.04, 1.50) 1.11 (0.90, 1.37)
4.48+ 278 (39) 1.79 (1.52, 2.11)

p < 0.001
1.40 (1.15, 1.71)

a Adjusted for age, duration and HbA1c



to standardise the definition and it is suggested that
since the described protocol in this EURODIAB
IDDM Complications Study has been used around
Europe, this could be taken as a reasonable standard
for epidemiological European studies in the future.

Using the definition of diabetic neuropathy de-
scribed in the Methods section, 28 % of subjects
have neuropathy, a frequency similar to that found
in other studies [2, 4, 9], suggesting that neurological
assessment in such protocols has become fairly well
standardised. Even in some recent population-based
studies [14–17], the reported prevalence rates for
neuropathy are similar to those in the present study.
One such study reported that about 20% of diabetic
patients had symptomatic neuropathy; however,
about 50% were found to have objective evidence
of diabetic polyneuropathy [17]. Our results confirm
the well-established correlations between the preva-
lence of neuropathy and age [9, 18–20], duration of
diabetes [9, 18–21], and metabolic control [9, 20,
21]. Significant associations have also been reported
with height [5, 22, 23], cigarette smoking [9], the
presence of retinopathy [9, 21], both background

and proliferative, and reduced levels of HDL-cho-
lesterol [9].

However, some new associations of interest have
been identified. The association with microalbumin-
uria is of potential importance and has not been pre-
viously described. This of course may simply reflect
a general association with advanced disease. On the
other hand it may be used to support the microvascu-
lar hypothesis in the pathogenesis of diabetic neurop-
athy [24–28] in that microalbuminuria, as a marker
for early nephropathy, has undoubted microvascular
aetiology. Moreover, there has recently been interest
in the observation that the state of the autonomic ner-
vous system relates to renal dysfunction, and it has
been suggested that this could be due to autonomic
neuropathy-induced impairment of renal blood flow
[29, 30]. This observation is interesting and merits fur-
ther research.

The strong association observed between neuropa-
thy and severe ketoacidosis has also not been previ-
ously described. This may provide further evidence
for the role of microvascular damage in the patho-
genesis of neuropathy. It is known that severe
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Fig. 2. Relative risk of neuropathy associated with acute dia-
betic complications

Fig. 3. Relative risk of neuropathy associated with chronic dia-
betic complications. Bkgrd, Background; Prolif, proliferative

Table 4. Multiple logistic regression analysis of risk factors for diabetic neuropathy

Risk factor Excluding fasting triglyceride from the model Risk factor Including triglyceride in the model

Standardised
relative risk

(95% CI) p-value Standardised
relative risk

(95% CI) p-value

Age 1.5 (1.3, 1.8) 0.0001 Age 1.5 (1.2, 1.9) 0.0002
Duration of diabetes 1.3 (1.1, 1.6) 0.0005 Duration of diabetes 1.4 (1.1, 1.8) 0.007
HbA1c 1.6 (1.4, 1.9) 0.0001 HbA1c 1.5 (1.3, 1.8) 0.0001
Weight 1.2 (1.0, 1,4) 0.008 Height 1.3 (1.1, 1.5) 0.007
Current smoking 2.4 (1.1, 5.0) 0.02 Severe ketoacidosis 3.0 (1.6, 5.7) 0.0007
Severe ketoacidosis 2.4 (1.4, 4.1) 0.002 Background retinopathy 1.8 (1.2, 2.7) 0.003
Macroalbuminuria 1.6 (1.0, 2.6) 0.04 Proliferative retinopathy 5.8 (3.3, 10.1) 0.0001
Background retinopathy 2.0 (1.5, 2.8) 0.001 Fasting triglyceridea 1.3 (1.1, 1.5) 0.009
Proliferative retinopathy 5.4 (3.4, 8.6) 0.001
a Logged variable



microvascular abnormalities occur in the brain and
peripheral nerves of those dying in diabetic ketoaci-
dosis [31]. This consists primarily of disseminated in-
travascular coagulation with the deposition of coagu-
lation breakdown products within the vessel lumen
and the presence of layering of fibrin on the endothe-
lial surface with, at times, disruption and exudation
into the vessel wall itself. One therefore speculates
whether the thickened layered appearance of the sur-
al nerve capillary in neuropathy [32] is related to suc-
cessive “intravascular insults” occurring during epi-
sodes of poor metabolic control.

Since all these associations have been adjusted for
age, duration of diabetes and metabolic control, a re-
duced level of HDL-cholesterol and an elevated level
of fasting triglyceride level in association with neur-
opathy is of interest. Schwann cell lipid metabolism
has been found to be abnormal [33], and as a previous
study has also reported a significant association of di-
abetic neuropathy with lower HDL-cholesterol levels
[9], this may reflect a blood marker of the pathologi-
cal changes in the myelin structure of nerve. The sig-
nificant association observed between neuropathy
and cigarette smoking may at least in part be second-
ary to the vascular effects of the latter, as there has
been increasing evidence of the importance of mi-
crovascular factors in the pathogenesis of diabetic
neuropathy [24–28].

Estimates of peripheral nerve dysfunction in the
EURODIAB IDDM Complications Study should
contribute to the understanding of the pathogenesis
of diabetic neuropathy. The strong association of neu-
ropathy with retinopathy, microalbuminuria and
macroalbuminuria might be seen to lend support to
the microvascular hypothesis [24]. The marked in-
crease in the prevalence of neuropathy in a few cen-
tres compared to the majority was mainly felt to be
due to variations in the technique of neurological
and neurophysiological examination, although cen-
trally calibrated biothesiometers were used and an at-
tempt was made to standardise the method of auto-
nomic function testing by visiting all the participating
centres. It is also possible that differences in the refer-
ral pattern of diabetic patients to hospital-based spe-
cialists may be another factor, in that while in some
countries all patients with IDDM are followed at hos-
pitals, in other countries only those who can afford it
or those with complications are followed in hospitals.
However, there was remarkable similarity in the
prevalence of neuropathy between most centres, and
indeed with other previous studies. In some ways it
was disappointing that no geographical differences
were observed, for this might have led to identifica-
tion of environmental factors likely to be associated
with nerve damage. The various associations re-
ported in the present study were reproduced when ei-
ther abnormal vibration perception threshold alone
or both abnormal vibration perception threshold and

autonomic dysfunction were used to define the pres-
ence of neuropathy, but not when autonomic dysfunc-
tion was used as the sole criterion for the presence of
peripheral neuropathy.

The role of alcohol in the development of diabetic
neuropathy has been questioned for many decades.
The association of leg-reflex change and autonomic
dysfunction with alcohol consumption in the absence
of overall association with total neuropathy score
does not allow any useful conclusion. As ever, the
unreliability of self-reporting of alcohol intake over
a short period of time may well be the major reason
for lack of a significant association.

The range of responses given to our various ques-
tions regarding impotence varied enormously among
centres, from 2 to 85%. The similarity of patterns of
answers in some centres suggests that cultural and
personal attitudes did not allow patients and their
doctors to communicate in such a way that the true
prevalence could be ascertained. This might indicate
that in some centres it is not possible for patients
with impotence to discuss their problem, and hence
they will not be offered help or treatment. Strategies
should therefore be developed to allow all men with
diabetic impotence and their partners to raise this to-
pic and receive help. For the future, studies of a fun-
damental nature will be required to allow an under-
standing of the pathogenesis of diabetic neuropathy.
However, this large study has identified important
potential risk factors for diabetic neuropathy. Exami-
nation of these patients in the future may lead to
identification of factors which have led to the devel-
opment of neuropathy or the progress of established
neuropathy. This is clearly important, as risk reduc-
tion strategies may then be developed [9].
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