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Abstract

Aims/hypothesis. We aimed to examine the mortality
rates, excess mortality and causes of death in diabetic
patients from ten centres throughout the world.
Methods. A mortality follow-up of 4713 WHO Multi-
national Study of Vascular Disease in Diabetes
(WHO MSVDD) participants from ten centres was
carried out, causes of death were ascertained and
age-adjusted mortality rates were calculated by cen-
tre, sex and type of diabetes. Excess mortality, com-
pared with the background population, was assessed
in terms of standardised mortality ratios (SMRs) for
each of the 10 cohorts.

Results. Cardiovascular disease was the most com-
mon underlying cause of death, accounting for 44 %
of deaths in Type I (insulin-dependent) diabetes mel-
litus and 52 % of deaths in Type II (non-insulin-de-
pendent) diabetes mellitus. Renal disease accounted
for 21% of deaths in Type I diabetes and 11 % in
Type 1I diabetes. For Type I diabetes, all-cause mor-
tality rates were highest in Berlin men and Warsaw

women, and lowest in London men and Zagreb wom-
en. For Type II diabetes, rates were highest in War-
saw men and Oklahoma women and lowest in Tokyo
men and women. Age adjusted mortality rates and
SMRs were generally higher in patients with Type I
diabetes compared with those with Type II diabetes.
Men and women in the Tokyo cohort had a very low
excess mortality when compared with the back-
ground population.

Conclusion/interpretation. This study confirms the
importance of cardiovascular disease as the major
cause of death in people with both types of diabetes.
The low excess mortality in the Japanese cohort
could have implications for the possible reduction of
the burden of mortality associated with diabetes in
other parts of the world. [Diabetologia (2001) 44
[Suppl 2]: S14-S21]

Keywords Mortality, Type I (insulin-dependent) dia-
betes mellitus, Type II (non-insulin-dependent) dia-
betes mellitus, standardised mortality ratio, cardio-
vascular disease, renal disease.

Attempts to gain information about deaths in diabe-
tes have always been confused by the difficulty in au-
thenticating both the diagnosis of diabetes and the
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cause of death. This applies especially if death certifi-
cates are the only source of information as diabetes is
often omitted from the certificate [1].

The Annual World Health Statistics of 1978 to
1985 [2] showed that deaths attributed directly to dia-
betes varied from 10 to 30 for every 1000 deaths of all
causes in industrialised countries and from 4 to 40 in
other countries. These variations in reported diabetes
mortality could arise from true differences in case fa-
tality rates as well as from diverse national practices
in the certification of deaths.

There is little specific information about mortality
in Type I (insulin-dependent) diabetes mellitus and
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such studies that exist are usually clinic based [3].
Mortality in Type II (non-insulin-dependent) diabe-
tes mellitus is approximately twice that of the back-
ground populations [4, 5]. Published information
highlights the importance of cardiovascular disease
as a cause of mortality in Type I [6] and in Type II dia-
betes [7-9].

The World Health Organisation Multinational
Study of Vascular Disease in Diabetes (WHO
MSVDD) provided an opportunity to follow defined
and comparable groups of patients with known diabe-
tes and to look at the causes of mortality in the whole
cohort and in each of the study centres from various
geographical locations. The follow-up used a com-
mon methodology to examine the cause of death in
all the participating study centres and is thus able to
provide both an overview of mortality in a large
group of patients with diabetes and to make compari-
sons of diabetes mortality in different geographically
located centres.
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Fig.2. Percentage of death certificates with diabetes men-
tioned by centre, diabetes type and sex. ll, Men Type II diabe-
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Subjects and methods

A general description of the WHO study methodology has
been published elsewhere [10]. This mortality follow-up is
based on deaths in the original cohorts reported up to Janu-
ary 1% 1988. The number of deaths is therefore greater than
that reported in the WHO MSVDD general description and
morbidity paper [26] which only included deaths up to Janu-
ary 1%, 1983. The centres were asked to verify the life or death
status for the patients in their groups on this date and to pro-
vide as much information as possible for the patients who
had died. Information on the deceased patients could be in
the form of death certificates, autopsy results or clinical re-
cords. Satisfactory information on deaths before this date is
available from ten centres: London, Switzerland, Warsaw,
Berlin, Zagreb, Hong Kong, Tokyo, Havana, Arizona and
Oklahoma. A total of 30 subjects were untraceable (<5%
of the sample). Thus life or death status was ascertained for
4713 patients.

An independent committee of physicians assessed the in-
formation available for each patient reported dead and the
cause of death was coded using the 9" revision of the Interna-
tional Classification of Diseases (ICD) [24]. A code was as-
signed for more than 95% of the deaths, the remaining cases
having insufficient information to make coding possible.

The amount and quality of the information available from
the ten centres varied widely. The data was classified by centre
by assigning to each decedent a ‘confidence score’ derived as
follows:

(1) Death certificate available together with supporting data
such as a summary of terminal illness or autopsy report.

(2) Only death certificate available.

(3) Death certificate not available but other clinical informa-
tion given.

These scores are shown by sex and diabetes type (Fig.1). Lon-
don, Hong Kong and Tokyo had a high percentage of deaths
with a confidence score of 1 for both men and women with
Type I diabetes. High scores were seen for patients with Type
II diabetes among the Hong Kong and Arizona cohorts.

The percentage of death certificates mentioning diabetes
varied widely (Fig.2); for patients with Type I diabetes it rang-
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Table 1. Mean Follow up in years for each centre by diabetes type and sex

Type I (insulin-dependent) diabetes mellitus

Type II (non-insulin-dependent) diabetes mellitus

men women men women

Centre mean SD mean SD mean SD mean SD
London 10.5 2.5 10.5 2.4 9.8 33 10.6 24
Switzerland 10.6 33 114 2.6 10.8 33 114 2.9
Warsaw 9.3 3.5 10.0 3.2 9.3 3.6 10.6 2.3
Berlin 8.3 4.1 104 2.7 10.3 32 10.6 3.0
Zagreb 9.3 32 9.5 2.7 9.9 2.4 10.0 24
Hong Kong 5.8 1.6 5.8 1.6 5.7 1.6 6.0 1.6
Tokyo 9.0 4.0 11.0 1.9 10.9 1.9 11.0 1.8
Havana 8.4 3.7 9.4 3.0 94 3.1 10.0 2.6
Oklahoma 9.2 3.6 9.7 3.3 10.2 34 104 32
Arizona - - - - 8.4 2.6 9.1 1.8
Total 8.8 3.5 9.6 3.0 94 33 9.8 2.9

ed from 20 % among men from Warsaw to 96 % among women
from Switzerland. The proportion of certificates mentioning
diabetes was generally lower in patients with Type II diabetes
than in those with Type I diabetes, with a range from 10 % for
men in Warsaw to 87 % for either sex in Berlin.

The methods of calculating age-adjusted all-cause mortali-
ty rates and Standardised Mortality Ratios (SMRs) for each
centre have been described in detail [25]. The source of mor-
tality data in the background population for comparison with
diabetic patients depended on where and when the diabetic pa-
tients were recruited. For the centres in Switzerland, Hong
Kong, Poland, former German Democratic Republic (GDR),
former Yugoslavia and Cuba the national death rates were
used as the reference. For the other four centres, namely Lon-
don, Tokyo and the non-diabetic Pima Indians of Arizona and
Oklahoma, regional death rates were used. Mortality in each
cohort of diabetic patients was compared with mortality in
the general population by means of an age-adjusted SMR us-
ing the person-years computer software. The SMR was the ra-
tio of the number of deaths observed in the diabetic patients
to the expected number of deaths in the background popula-
tion, multiplied by 100. An SMR greater than 100 indicates ex-
cess mortality in a given cohort compared with the standard
population.

Results

Of the 4713 diabetic patients who were successfully
followed, 1099 (23 % ) are known to have died during
the study period, 365 with Type I diabetes and 734
with Type II diabetes. The mean duration of follow-
up in years for the mortality part of the study are
shown in Table 1. The Hong Kong cohort was only
followed until the 1% of January 1983 and had a
shorter duration (about 6 years) of follow-up than
the other centres (10 years). The follow-up status of
subjects in each participating centre by sex and dia-
betes type are indicated in Table 2. Ascertainment
was complete in 97 % of patients with Type I diabe-
tes and 96 % of those with Type II diabetes overall.
Patients who did not have a ‘last known alive’ date
have been excluded from the analysis. The mean
ages at death of the patients who died were very sim-

ilar for all the centres both by type of diabetes and
by sex (Table 3).

Causes of death. The underlying causes of death de-
termined by the WHO Study Mortality Committee
are given in Table 4. Cardiovascular diseases (ICD
codes 390-459, 798.1) were the most common cause
of death accounting for 44 % of the 355 deaths from
natural causes among patients with Type I diabetes
and 52 % of the 709 deaths in patients with Type II di-
abetes. Malignant neoplasms (ICD codes 140-209)
were assigned as the underlying cause of death in 39
(11%) patients with Type I diabetes and 99 (14 %)
patients with Type II diabetes. Diabetes (ICD code
250, except 250.3) was assigned as the underlying
cause in only 35 deceased subjects, 16 of them with
Type I diabetes and 19 with Type II diabetes. Renal
disease including diabetic nephropathy (ICD codes
580-589, 250.3) accounted for 21 % of all deaths of
patients with Type I diabetes and 11 % of those with
Type II diabetes.

The proportions of deaths assigned to ischaemic
heart disease (ICD code 410-414), cerebrovascular
disease (ICD codes 430-438), sudden death (ICD
code 798.1) and other cardiovascular causes among
the centres are shown in Figure 3. Ischaemic heart
disease had the greatest proportion of cardiovascular
deaths in all centres except for women with Type I di-
abetes in Zagreb, men with Type I diabetes in Hong
Kong and patients with Type 1I diabetes in Tokyo
and Hong Kong where cerebrovascular deaths were
more common.

Age-adjusted mortality rates. Age-adjusted all-cause
mortality rates per 1000 person years from 1975 to
1987 for each centre are given in Table 5. This shows
a wide variation in rates between the ten centres.
The mortality amongst men with Type I diabetes
was four times higher in Berlin than in London,
which had the lowest rate. There was less variation
among the women with Type I diabetes with War-
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Table 2. Life or death status distribution at follow-up for each centre by diabetes type and sex

Alive Dead Unknown Total

Centre men women men women
London Type 1 94 96 19 23 10 242
Type 11 96 93 33 18 13 253
Switzerland Type 1 68 80 25 26 8 207
Type 11 118 110 55 25 15 323
Warsaw Type 1 60 62 51 37 1 211
Type I 73 105 53 39 2 272
Berlin Type I 47 60 44 30 2 183
Type I 141 147 45 30 13 376
Zagreb Type 1 44 26 22 5 8 105
Type 11 103 109 31 19 34 296
Hong Kong Type 1 46 38 10 8 1 103
Type 11 114 150 17 15 10 306
Tokyo Type I 21 24 11 3 1 60
Type 1T 174 156 23 10 13 376
Havana Type I 29 23 18 10 8 88
Type 11 131 155 51 51 30 418
Oklahoma Type 1 14 14 12 11 0 51
Type 11 165 262 73 95 7 602
Arizona Type 11 59 128 27 24 3 241
Total Type I 423 423 212 153 39 1250
Type I 1174 1415 408 326 140 3463

Table 3. Mean age at death of deceased patients for each centre by diabetes type and sex

Type I (insulin-dependent) diabetes mellitus

Type II (non-insulin-dependent) diabetes mellitus

men women men women
Centre mean SD mean SD mean SD mean SD
London 54.4 5.0 56.4 5.9 55.4 6.1 58.8 5.4
Switzerland 52.0 6.9 52.5 7.6 56.0 6.0 55.3 7.1
Warsaw 52.4 6.9 53.7 6.4 57.3 5.5 57.2 4.5
Berlin 52.0 7.8 52.0 6.5 56.7 5.5 56.7 5.8
Zagreb 51.7 6.6 51.4 34 55.8 6.6 55.5 5.6
Hong Kong 51.7 5.8 55.5 6.2 52.2 6.1 52.5 6.4
Tokyo 49.8 3.6 60.0 8.6 55.8 6.5 55.2 7.4
Havana 50.8 6.3 50.8 4.2 53.8 6.4 54.1 6.1
Oklahoma 53.0 5.0 56.6 7.2 55.1 6.2 54.8 6.4
Arizona - - - 53.5 6.4 54.3 6.4
Total 51.9 6.5 53.4 6.5 55.1 6.2 55.2 6.1

saw having a rate 3.2 times that in Zagreb. The mor-
tality rates in men with Type I diabetes exceeded
those for women in all centres except London. The
ratios of the rates for men to those for women
were close to or greater than two in Zagreb, Havana
and Berlin.

Mortality rates among men and women with Type
II diabetes were considerably lower in Tokyo than in
the other nine centres. If the Tokyo results are ex-
cluded there was a lesser variation between centres
among patients with Type II diabetes than with Type
I diabetes, being twofold in men and 2.5-fold in wom-
en. The mortality rates among patients with Type II
diabetes were higher for men than for women in all
ten centres. The rates for men in London, Warsaw,

Zagreb and Arizona were approximately twice as
high as those for the women.

Opverall, the mortality rates for patients with Type
I diabetes were higher than those for Type II diabetes
with the exception of the men in London and the
women in Havana.

Standardised Mortality Ratios (SMRs). The all-cause
SMRs for the ten WHO Study cohorts are given in
Table 6. The SMRs were significantly greater than
100 among the patients with diabetes in all centres ex-
cept Tokyo.

Among patients with Type I diabetes SMRs for
men ranged from 188 in London to 682 in Berlin and
685 in Havana. Among women with Type I diabetes,
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Table 4. Underlying causes of death for each centre by diabetes type and sex

Type I (insulin-dependent) diabetes mellitus Type II (non-insulin-dependent) diabetes mellitus
Centre Cause men (%) women (%) men (%) women (%)
London Cardiovascular 9 47) 11 (50) 21 (66) 11 (61)
Cancer 7 37) 7 (32) 5 (16) 5 (28)
Diabetes 1 5) 1 5) 0 (0) 0 0)
Renal 2 (11) 2 (9) 3 ) 1 (6)
Others 0 0) 1 ) 3 ) 1 (6)
Switzerland ~ Cardiovascular 12 (50) 10 (38) 28 (52) 12 (50)
Cancer 3 (13) 2 8) 12 (22) 3 (13)
Diabetes 0 (0) 1 ) 1 ?2) 1 4
Renal 5 1) 8 (31) 3 (6) 6 5)
Others 4 (17) 5 (19) 10 (19) 2 (8)
Warsaw Cardiovascular 22 (44) 17 (46) 32 (60) 29 (74)
Cancer 5 (10) 4 (11) 8 (15) 5 (13)
Diabetes 1 2) 1 3) 0 0) 0 (0)
Renal 9 (18) 10 7 3 (6) 2 (5)
Others 13 (26) 5 (19) 10 (19) 3 (8)
Berlin Cardiovascular 25 (58) 12 (41) 28 (62) 17 (57)
Cancer 0 (0) 6 (21) 6 (13) 8 (27)
Diabetes 2 ) 3 (10) 1 ) 0 0)
Renal 4 ) 4 (14) 3 ™ 0 0)
Others 12 (28) 4 (14) 7 (16) 5 (17
Zagreb Cardiovascular 4 (24) 1 (20) 16 (55) 9 (50)
Cancer 3 (18) 1 (20) 2 (7) 4 (22)
Diabetes 0 (0) 0 0) 2 ) 0 0)
Renal 1 6) 3 (60) 0 0) 1 7
Others 9 (53) 0 (0) 9 31) 4 22)
Hong Kong  Cardiovascular 4 (40) 3 (38) 8 47) 7 47)
Cancer 1 (10) 0 (0) 1 (6) 2 (13)
Diabetes 0 (0) 0 (0) 0 (0) 0 (0)
Renal 2 (20) 2 (25) 3 (18) 4 7)
Others 3 (30) 3 (38) 5 (29) 2 (13)
Tokyo Cardiovascular 4 (36) 2 (67) 6 (29) 3 (38)
Cancer 0 0) 0 0) 6 (29) 0 (0)
Diabetes 2 (18) 0 (0) 1 ) 1 13)
Renal 5 (45) 1 (33) 2 (10) 2 25)
Others 0 (0) 0 (0) 6 (29) 2 (25)
Havana Cardiovascular 6 (33) 4 (40) 26 54) 24 (48)
Cancer 0 (0) 0 0) 6 (13) 6 (12)
Diabetes 3 17) 0 0) 1 2) 3 (6)
Renal 2 (11) 1 (10) 5 (10) 6 12)
Others 7 (39) 5 (50) 10 (21) 11 (22)
Oklahoma Cardiovascular 9 (75) 2 (18) 34 (49) 40 (43)
Cancer 0 (0) 0 (0) 8 11 6 (6)
Diabetes 0 (0) 1 9) 4 (6) 3 3)
Renal 1 8) 4 (36) 5 ™ 16 17)
Others 2 17) 4 (36) 19 (27) 28 (30)
Arizona Cardiovascular - 11 (50) 4 17
Cancer - - 1 5) 5 (22)
Diabetes - - 0 (0) 1 4
Renal - - 4 (18) 7 (30)
Others - - 6 (27) 6 (26)
Total Cardiovascular 95 (47) 62 (41) 210 (549) 156 (49)
Cancer 19 ) 20 (13) 55 (14) 44 (14)
Diabetes 9 4) 7 5) 10 3) 9 3)
Renal 31 (15) 35 (23) 31 (8) 45 (14)
Others 50 (25) 27 (18) 85 22) 64 (20)

Cardiovascular deaths ICD Codes 390-459, 798.1; Cancer deaths ICD 140-209;
Diabetes deaths ICD 250 excluding 250.3 (nephropathy); Renal deaths ICD 580-589, 250.3; Other all other ICD codes



N.J.Morrish et al.: Mortality in diabetes

A Type | diabetes

London

Switzerland

Warsaw

Berlin W T

Zagreb [T

Hong Kong

Tokyo

..............
......

100 80 60 40 20 0 20 40 60 80 100
men women

B Type Il diabetes

London

Switzerland

Warsaw o SR

Berlin 77 [
Zagreb S| B

Hong Kong 777

Tokyo

\
Havana [ I j

Oklahoma gl

......
|||||

100 80 60 40 20 0 20 40 60 80 100
men women

Fig.3A, B. Percentage of cardiovascular deaths assigned to
Ischaemic Heart Disease (IHD), Cerebrovascular Accident
(CVA) and other causes by centre, diabetes type and sex. [,
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SMRs were lowest in London (388) and Zagreb (346)
and highest in Havana (790) and Switzerland (742).
In the other centres the SMRs were all greater than
600 for women with Type I diabetes. The SMRs for
women with Type I diabetes were greater than those
for men except in Zagreb and Berlin where they
were similar in the two sexes. Among patients with
Type II diabetes SMRs were greater among women
than men in eight out of the ten centres although dif-
ferences were minimal in London and Switzerland.
The SMR was slightly greater for men than for wom-
en in Arizona and Tokyo.

Standarised mortality ratios were greater among
patients with Type I than those with Type II diabetes
for bothsexes exceptfor the menin the London cohort.
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Discussion

Routine mortality statistics do not provide reliable
information on diabetes mortality because of the in-
accuracies of death certifications [1]. The well known
failure to mention diabetes or to classify it as the un-
derlying cause of death probably leads to an underes-
timation of diabetes-related mortality. Cohort studies
have been carried out but these have used differing
method, differing (or absent) definitions of Type I
and Type II diabetes and differing age and sex distri-
butions. These differences make comparisons be-
tween these cohorts problematic. Moreover the
known differences between background mortality in
the general populations [11, 12] adds a further con-
founding factor in attempts to compare independent
cohort studies. Some of the WHO MSVDD centres,
such as Havana, Zagreb, Hong Kong and Berlin had
little previous information available on diabetes mor-
tality and our study provided a unique opportunity to
compare mortality in these populations.

There are few international comparisons of diabe-
tes mortality. The Diabetes Epidemiology Research
International (DERI) Mortality Study [12] looked at
mortality among patients with Type I diabetes from
1965 to 1985. There was considerable international
variation in all-cause mortality among subjects from
Japan (6.81 per 1000 person-years), Finland (2.30)
and Allegheny County, Pennsylvania, United States
(1.31). The high mortality in Japanese patients with
Type I diabetes contrasts with the low mortality rates
in the patients with Type II diabetes from the Tokyo
centre in the WHO MSVDD, the age groups studied
were, however, different with the DERI patients hav-
ing a maximum age of 40 years.

In this study the mortality rates for Type I diabetes
were higher than those for Type II diabetes. This
might be a function of the longer duration of diabetes
in patients with Type I diabetes in the WHO Study
but the adjustment for diabetes duration only caused
marginal changes in the ratios with the average still
being 1.5.

The all-cause SMRs in this study were between
300 and 800 in patients with Type I diabetes and be-
tween 140 and 400 in patients with Type II diabetes.
A review showed a range of relative risk of between
200 and 800 in patients with Type I diabetes [13]. An-
other study [14] showed all-cause mortality rates in
Type II diabetes to be approximately twice as high
as those of non-diabetic subjects. All the centres ex-
cept Tokyo had a SMR higher than 100 for both men
and women; this indicates a global impact of diabetes
on mortality.

In Type 11 diabetes the absolute rates for mortality
in women were lower than for men in most centres
but the SMRs were greater. This loss of survival ad-
vantage has been noted in other studies for women
with diabetes [15, 16] and could be due to a relative
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Table 5. Age-adjusted all-cause mortality rates per 1000 person years (standard errors) for each centre by diabetes type and sex

and sex ratios

Type I (insulin-dependent) diabetes mellitus

Type II (non-insulin-dependent) diabetes mellitus

men women men/ men women men/
Centre women women
London 12.6 3.1 14.3 (3.1) 0.88 18.1 (3.6) 9.4 (2.3) 1.92
Switzerland 25.5 (5.8) 24.1 (5.2) 1.06 21.6 3.1 15.8 (4.6) 1.37
Warsaw 39.7 (10.5) 39.2 9.1) 1.01 29.3 (4.6) 16.5 2.7) 1.78
Berlin 54.2 (11.6) 29.8 (6.0) 1.82 154 2.4) 11.0 (2.3) 1.40
Zagreb 37.0 (7.5) 124 (5.6) 2.98 18.3 (3.5) 8.9 (2.2) 2.06
Hong Kong 24.9 9.1) 23.5 (16.9) 1.06 24.3 (7.5) 15.6 (5.0) 1.56
Tokyo - - - 7.6 1.7) 5.3 (2.0) 1.43
Havana 33.8 (14.0) 13.5 (9.2) 2.50 26.1 (5.5) 20.1 (3.0) 1.30
Oklahoma - - - 23.7 (2.9) 22.5 (3.0) 1.05
Arizona - - - 315 (6.5) 16.7 (5.4) 1.89

Table 6. All-cause Standardised Mortality Ratio (SMR) with 95 % confidence intervals for each centre by diabetes type and sex

Type I (insulin-dependent) diabetes mellitus

Type II (non-insulin-dependent) diabetes mellitus

Centre men women men women

London 188 (113-294) 338 (214-507) 225 (154-318) 230 (136 -363)
Switzerland 392 (253-578) 742 (489-1080) 342 (262-447) 382 (250-560)
Warsaw 427 (317-562) 700 (493-964) 262 (199-345) 372 (265-509)
Berlin 682 (495-915) 655 (435-946) 198 (145-265) 229 (155-327)
Zagreb 346 (214-528) 336 (109-784) 167 (113-239) 212 (126-335)
Hong Kong 344 (165-632) 637 (275-1255) 223 (128-363) 333 (186-549)
Tokyo - - 138 (087-210) 126 (061-232)
Havana 685 (406-1082) 790 (379-1453) 370 (281-486) 435 (323-573)
Oklahoma - - 267 (212-335) 433 (353-532)
Arizona - - 314 (207-457) 228 (141-348)

loss of protection from cardiovascular deaths among
women with diabetes [8, 17]. This study also found
that women with Type I diabetes tended to have a
higher excess mortality than men with Type I diabe-
tes.

Cardiovascular causes were responsible for a high-
er percentage of deaths in patients with Type II diabe-
tes than those with Type I diabetes in both sexes but
the rates were considerable even in Type I diabetes
(men 47 %, women 41%). It is difficult to compare
mortality studies directly because of differences in pa-
tient selection criteria, particularly age and diabetes
duration, but these results are in broad accord with
other reports including older, long duration patients
with Type I diabetes [18, 19]. The WHO MSVDD fol-
low-up has emphasised the importance of cardiovas-
cular disease in Type I as well as in Type II diabetes
and has shown that there are considerable variations
among different populations with diabetes.

The proportion of renal deaths in this study in pa-
tients with Type I diabetes (men 8 %, women 16 %)
is comparable to that found in a large follow-up study
in Denmark [20] but lower than that found in studies
which looked at younger patients [12, 21]. In patients
with Type II diabetes the percentage of deaths from
renal causes is 8% for men and 14% for women.

This is higher than in some older studies [22] but the
difficulty in characterising the exact nature of the ‘re-
nal’ death in the WHO cohort makes comparison dif-
ficult. The percentage of renal deaths in the Hong
Kong men and in the Pima Indians of both sexes is
about double the average but both had a lower pro-
portion of cardiovascular deaths. High rates of renal
disease among the Pima Indians have been noted
[23].

The WHO mortality follow-up provides a large
amount of information on the causes of death among
patients with diabetes in the participating centres
and shows that although there is broad similarity in
most areas of the results, there are also major differ-
ences between the centres in certain respects. The
use of a common methodology increases the likeli-
hood that the differences are real and emphasises
the importance of using local data for health plan-
ning.
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