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Introduction Methods

The excess mortality of patients with
diabetes mellitus, compared with people
without diabetes, has been shown repeat-
edly. The relative and absolute mortality
rates, however, have varied considerably.
Part of this variation has been due to factors
related to the selection of patients. In many
studies the subjects have been drawn from
patients attending specialized diabetes clin-
ics.'- The survival of diabetic patients has
also been evaluated in some population-
based prospective cohort studies, but the
number of people with diabetes in these
studies has usually been rather low.7-15 By
far the largest prospective study, although it
was not population-based but comprised
volunteers attending a health screening
study, included up to 5000 diabetic men.16
Few studies have drawn their study popula-
tions from the general population. However,
the patients have usually been selected on
the basis of type of therapy' 178 or residence
in a limited geographic area.'921 Only from
the former German Democratic Republic
has the mortality experience of diabetic
patients been reported on a national basis.22

In connection with a large population
study investigating the sociodemographic
determinants of mortality by linking several
national registers,23-27 we had the opportu-
nity to study survival of patients with dia-
betes. The particular aims of this study
were to determine the age- and sex-specific
excess mortality of diabetic patients com-
pared with the population without diabetes,
on a national basis, for all causes and the
most important causes of death.

Compilation ofthe Data Set

All persons included in the 1980 Cen-
sus of Finland constituted the study popula-
tion. Information on age and sex was
extracted from the census data files, which
cover the total resident population.25 For
each person, the national drug register was
consulted to establish whether that person
was entitled to free medication for diabetes
at the end of 1980. A 5-year mortality
follow-up of each member of the study pop-
ulation was carried out by linking the cause-
of-death registers for 1981 through 1985
with the census records. More than 99.8%
of all deaths could be linked to the census
records.23 The linkage of the registers was
carried out by Statistics Finland by means
of the personal identification number,
which was erased from the data before
making them available to the researchers.

Each patient with diabetes mellitus
needing drug treatment in Finland is entitled
to drugs free of charge. The Social Insur-
ance Institution of Finland is responsible for
the drug reimbursement and maintains a
national register of all persons entitled to
reimbursed medication. Practically all
patients with insulin-dependent diabetes
mellitus and more than 90% of all patients
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with drug-treated non-insulin-dependent
diabetes mellitus are included in the drug
register. Laakso et al. have described the
register in more detail.28 They have also
demonstrated that the national drug register
data and analyses of representative popula-
tion samples give very similar estimates of
the prevalence of drug-treated diabetes in
Finland. The register does not include infor-
mation about type of diabetes, type of med-
ication, time of onset of the disease, or time
of initiation of the medication.

Our analysis is restricted to mortality in
the age range 30 through 74 years. Older
persons were not included in the data set

because the coverage of the drug register
and the information on cause of death may

be less reliable for the oldest age group than
for younger age groups. The mortality of
young diabetic persons in Finland has been
analyzed by Lounamaa.29 At the beginning
of the follow-up, 34 000 women (2.6% of
the female population in this age group) and
24000 men (2.1% of the male population in
this age group) aged 30 through 74 years

were entitled to free medication for diabetes.
Information on cause of death is

restricted to the underlying cause. No other
conditions mentioned in the death certificate

have been included in the original data set.

Causes of death have been classified into 18

categories according to the eighth revision of

the International Classification of Diseases,

Injuries and Causes ofDeath (ICD-8).

Statistical Analysis

An indicator of relative mortality differ-

ences was obtained by calculating the age-

adjusted relative mortality rates of persons

with drug-treated diabetes compared with

the rest of the population (= 1.00). We also

analyzed the absolute differences between
the age-standardized death rates. In cause-

specific analyses, the contribution of each
cause of death to the total excess mortality
of diabetic patients was computed.

The relative age-adjusted death rates

were obtained by employing the Poisson
regression model, with age, in 5-year

groups, as a categorical variable.303' The

age-standardized cause-specific death rates

needed to calculate the absolute mortality
differences and the share of each cause of
death in the total excess mortality of diabet-
ics were derived by indirect age standard-
ization, using 5-year age groups.

Results

Mortalityfrom All Causes ofDeath

The data show a total of 11 215 deaths

among persons with drug-treated diabetes

(Table 1) and 102 843 deaths in the rest of

the population. Deaths among diabetic

patients thus constituted a significant propor-

tion of all deaths in the age group 30 through

74 years. Even in the age groups younger

than 50, almost 5% of the persons who died

during the period 1981 through 1985 had

received free medication for diabetes at the

end of 1980. In the age group 65 through 74

years, almost 20% of women's deaths and

almost 10% of men's deaths occurred

among persons with drug-treated diabetes.

The mortality ratio between diabetic

and nondiabetic persons was largest in the

youngest age groups and declined rather

steadily with increasing age. However, even

in the age group 70 through 74 years, the

death rate of persons with drug-treated

diabetes was twice (men) or 3 times

(women) as high as in the rest of the popu-

lation. Within the whole age range 30

through 74 years, 10.1% of all deaths in the

female population would have been
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TABLE 1-Person-Years, Deaths, and Mortality among Persons with Drug-Treated Diabetes, by Sex and Age: Finland,
1981 through 1985

Mortality per Mortality Difference between
Deaths 1000 Diabetic and Nondiabetic Populations

Age, y Person-Years No. (%)a person-years Absoluteb Relativec (95% Cl)

Women
30-34 4244 31 (5.1) 7.3 6.7 12.8 (8.9,18.5)
35-39 3 820 34 (4.2) 8.9 8.1 11.1 (7.8, 15.8)
40-44 3 260 34 (3.2) 10.4 9.0 7.5 (5.3,10.7)
45-49 4 297 49 (3.4) 11.4 9.4 5.6 (4.2, 7.5)
50-54 7 041 96 (4.3) 13.6 10.5 4.3 (3.5, 5.3)
55-59 13 003 278 (7.4) 21.4 16.4 4.2 (3.7, 4.8)
60-64 22 218 686 (11.5) 30.9 22.6 3.7 (3.4, 4.0)
65-69 31 491 1 508 (16.1) 47.9 33.9 3.4 (3.2,3.6)
70-74 41 157 3 156 (19.8) 76.7 52.1 3.1 (3.0, 3.2)
30-74 130 530 5 872 (14.3) ... ... ... ...

Men
30-34 6 353 70 (3.5) 11.0 9.2 6.1 (4.8, 7.7)
35-39 6 564 82 (3.4) 12.5 10.2 5.4 (4.3, 6.7)
40-44 5 714 115 (4.2) 20.1 16.6 5.7 (4.7,6.9)
45-49 7 492 171 (4.3) 22.8 17.2 4.1 (3.5, 4.7)
50-54 10 945 371 (5.7) 33.9 24.5 3.6 (3.2, 4.0)
55-59 14 263 576 (5.9) 40.4 25.2 2.7 (2.4, 2.9)
60-64 16 252 919 (7.8) 56.5 33.0 2.4 (2.2, 2.6)
65-69 16296 1 312(9.1) 80.5 44.9 2.3(2.1,2.4)
70-74 15 591 1 727 (9.0) 110.8 55.6 2.0 (1.9, 2.1)
30-74 99 470 5 343 (7.3) ... ... ... ...

Note. Cl = confidence interval.
aPercentage of all deaths in the Finnish population.
bMortality in the nondiabetic population subtracted from mortality in the diabetic population.
cMortality in the diabetic population divided by mortality in the nondiabetic population.
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avoided had death rates for diabetic patients
been the same as those in the nondiabetic
population. In men, the corresponding pro-
portion was 4.3%.

In every age group, the relative mortal-
ity excess associated with diabetes was

larger for women than for men. The absolute
difference in mortality rates between the dia-
betic and nondiabetic populations increased
with age and was greater among men than
among women in each age group.

In the diabetic population, the mortal-
ity of men exceeded that of women at all
ages. The male-to-female mortality ratio
was about 1.5 in both the youngest and the
oldest age groups but peaked at 2.5 among
those aged 50 through 54 years.

Cause-Specific Mortality

Ischemic heart disease was registered
as the underlying cause in almost half of the
deaths among diabetic patients (Table 2).
Diabetes was the underlying cause of death
in fewer than 9% of all deaths in the dia-
betic population.

The mortality of diabetic persons was

higher than that of nondiabetic persons for
nearly all of the 18 causes of death. In 13
causes among women and in 11 causes

among men, the excess mortality of dia-
betic patients was statistically significant
(P < .05). Deaths from circulatory diseases
were much more common among persons
with diabetes than in the rest of the popula-
tion, particularly among women. Neo-
plasms, excluding lung cancer, were

approximately 40% more frequent in the
diabetic population than in nondiabetic per-
sons. No statistically significant differences
were observed in traffic accidents, alcohol
poisoning, or suicide. Deaths from other
nonnatural causes were significantly more

frequent among diabetic than nondiabetic
persons, particularly among women. A

large proportion of deaths in this category
were due to accidental falls.

In ischemic heart disease, the mortality
ratio between diabetic and nondiabetic per-
sons was clearly larger among women than

among men. In most cancers, there was no

gender difference in the relative risk associ-

ated with having diabetes. In other causes,
the relative risk tended to be somewhat

greater in women than in men.
There was only 1 cause among

women and 3 causes among men for which

mortality was lower among diabetic

patients than in the rest of the population.
Deaths from alcohol poisoning were

slightly less common among diabetic

patients of both sexes than among nondia-

betic individuals. However, this difference
was not statistically significant (P> .1). In 2

causes of death, lung cancer and chronic

obstructive pulmonary disease, mortality
was significantly (P < .01) lower in diabetic
men than in other men. In women, mortality
from these causes was at the same level

among diabetic and nondiabetic persons.
Circulatory diseases were responsible

for almost three quarters of the excess mor-

tality among diabetic patients. Ischemic

heart disease alone accounted for more than

half of the excess deaths. Diabetes also

made a significant contribution to the mor-

tality from ischemic heart disease in the

total Finnish population aged 30 through 74
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TABLE 2-Age-Standardized Relative Mortality of Persons with Diabetes Compared with the Rest of the Population Aged 30
through 74 and Proportion of Total Excess Mortality, by Sex and Cause of Death: Finland, 1981 through 1985

Women Men

No. Deaths % of No. Deaths % of
among Relative Total among Relative Total
Diabetic Mortality Excess Diabetic Mortality Excess

Cause of Death (ICD-8 Codes) Women (95% Cl) Mortality Men (95% Cl) Mortality

Neoplasms (140-239) 733 1.40 (1.30,1.51) 6 688 1.20 (1.11, 1.29) 4
Stomach cancer (151) 73 1.39 (1.09, 1.78) 1 79 1.40 (1.11, 1.77) 1
Colon cancer (153-154) 70 1.30 (1.02, 1.67) 0 46 1.26 (0.93,1.71) 0
Lung cancer (162) 40 1.01 (0.73,1.39) 0 193 0.81 (0.70, 0.93) -1
Breast cancer (174) 120 1.58 (1.31, 1.91) 2 1 ...

Genital cancers (180-187) 94 1.38 (1.11, 1.71) 1 58 1.40 (1.07,1.84) 0
Other 336 1.44 (1.28,1.61) 3 311 1.55 (1.38,1.74) 4

Circulatory diseases (390-458) 3984 4.51 (4.35, 4.68) 71 3553 2.97 (2.87, 3.08) 74
Ischemic heart disease (410-414) 2537 5.17 (4.94, 5.42) 46 2567 3.00 (2.87, 3.12) 54
Cerebrovascular diseases (430-439) 882 3.92 (3.63, 4.23) 16 599 3.46 (3.17, 3.77) 13
Other 565 3.36 (3.07, 3.69) 9 387 2.33 (2.10, 2.60) 7

Other diseases 1044 4.14 (3.86, 4.44) 21 904 3.23 (3.01, 3.47) 21
Diabetes (250) 530 195.00 (154, 248) 13 429 305.00 (238, 391) 14
Alcohol-related diseasesb (291, 303,
571, 577) 43 2.56 (1.85, 3.55) 1 120 3.61 (2.98, 4.38) 4

Respiratory diseases (460-519) 171 2.28 (1.94, 2.69) 2 185 1.29 (1.11, 1.50) 1
COPDC (490-493) 26 1.08 (0.72,1.62) 0 63 0.71 (0.55, 0.92) -1
Other 145 2.86 (2.38, 3.43) 2 122 2.24 (1.85, 2.71) 2

Other 300 1.86 (1.65, 2.11) 4 170 1.60 (1.36, 1.87) 2

Accidents and violence (E800-E999) 111 1.68 (1.38, 2.05) 2 198 1.19 (1.03, 1.38) 2
Traffic accidents (E800-E845) 19 1.07 (0.67,1.72) 0 40 1.30 (0.95,1.77) 0
Alcohol poisoning (E860) 2 0.89 (0.29, 2.78) 0 17 0.96 (0.59,1.54) 0
Suicide (E950-E959) 22 1.19 (0.78,1.83) 0 55 1.04 (0.80,1.37) 0
Other 68 2.49 (1.92, 3.23) 2 86 1.34 (1.07,1.67) 1

All causes 5872 3.39 (3.30, 3.49) 100 5 343 2.41 (2.34, 2.48) 100

Note. ICD-8 = Intemational Classification of Diseases, 8th revision; Cl = confidence interval.
aPersons with diabetes are defined as persons provided with free medication for diabetes at the end of 1980.
bAlcoholic psychosis, alcoholism, cirrhosis of the liver, and diseases of the pancreas.
cChronic obstructive pulmonary disease.
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years. As many as 18.6% of all women's
deaths and 6.3% of all men's deaths from
ischemic heart disease would have been
avoided had the death rates in diabetic
patients been the same as those in the rest of
the population. In deaths from all circulatory
diseases, the corresponding proportions
were 15.7% for women and 6.3% for men.

Diabetes, as the registered underlying
cause of death, accounted for nearly 15% of

the overall mortality difference between dia-
betic and nondiabetic individuals. Causes of

death other than cardiovascular diseases and

diabetes were responsible for only 16% of

the excess deaths among diabetic women
and 10% among diabetic men.

The mortality ratio between diabetic

patients and others grew smaller from the

youngest to the oldest age group for practi-
cally all causes of death, particularly for dia-

betes and ischemic heart disease, especially
in women (Table 3). However, the differ-

ences remained considerable and statistically
significant (P < .001) even in the oldest age
group. The absolute mortality excess of dia-

betic patients tended to increase with age for

most causes of death. Although the relative
differences between diabetic and nondia-

betic individuals in mortality from circula-

tory diseases declined rapidly from younger
to older age groups, the contribution of this

disease group to the excess mortality of dia-

betic patients increased with age. Excess

mortality from ischemic heart disease

among men was marked also in the diabetic

population, but the relative gender difference

was much smaller than in the rest of the pop-
ulation (2.9 vs 11.7 in the youngest, 2.6 vs

6.1 in the second, and 1.7 vs 3.0 in the oldest

age group).

Discussion

This study comprised one of the largest
population-based groups of diabetic patients
ever followed up for mortality, and the num-

ber of deaths, 11 215, is an exceptionally
large basis for mortality risk estimates. The

national drug register has previously served

as a reliable data set for studies on the

occurrence of diabetes28'32 and the mortality
of diabetic individuals in Finland.29'33 In

these earlier studies, the coverage and valid-

ity of data in the drug register have been

shown to be appropriate for epidemiological
studies.

Our data set did not enable us to distin-

guish between patients with insulin-dependent
disease and those with non-insulin-dependent
disease. For practical purposes, however, it

can be stated that the majority of patients aged
30 through 49 years had insulin-dependent
diabetes, whereas the vast majority of older

patients had non-insulin-dependent diabetes.

In each age group, the relative mortal-

ity of diabetic patients, compared with non-

diabetic persons, was higher among women
than among men. This is consistent with

most earlier findings.317'19'34'35 On the other

hand, the absolute excess mortality due to

diabetes in this study was greater among
men than among women, and diabetic men

had markedly higher mortality than diabetic

women at all ages. An earlier study sug-
gested that in some populations, diabetic

women may have higher death rates than

diabetic men,36 but these differences were

not statistically significant. The vast major-

ity of studies have shown male excess mor-

tality among diabetic patients as well,

whereas varying results have been reported
on gender differences in the absolute excess

mortality of people with diabetes.

The mortality ratio between diabetic

patients and the rest of the population was
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TABLE 3-Age-Standardized Relative Mortality of Persons with Diabetesa Compared with the Rest of the Population and
Proportion of Total Excess Mortality, by Sex, Cause of Death, and Broad Age Groups: Finland, 1981 through 1985

Women Men

Relative Mortality % of Total Relative Mortality % of Total
Cause of Death (95% Cl) Excess Mortality (95% CI) Excess Mortality

Age 30-49 y
Neoplasms 1.13 (0.57, 2.24) 1 2.53 (1.74, 3.68) 5
Ischemic heart disease 33.8 (23.1, 49.7) 21 7.80 (6.61, 9.22) 35
Cerebrovascular diseases 4.76 (2.43, 9.33) 5 4.28 (2.77, 6.61) 5
Other circulatory diseases 5.73 (2.31,14.2) 3 3.67 (2.21, 6.10) 3
Diabetes 1297 (797, 2111) 57 981 (637,1510) 37
Other diseases 6.35 (3.98,10.1) 12 4.32 (3.26, 5.73) 12
Accidents and violence 1.25 (0.57, 2.71) 1 1.28 (0.96,1.72) 3
All causes 7.93 (6.71, 9.38) 100 4.93 (4.48, 5.43) 100

Age 50-64 y
Neoplasms 1.56 (1.34, 1.82) 8 1.27 (1.11, 1.45) 4
Ischemic heart disease 8.08 (7.26, 8.98) 45 3.38 (3.16, 3.61) 58
Cerebrovascular diseases 5.14 (4.29, 6.16) 14 4.66 (4.00, 5.44) 13
Other circulatory diseases 4.57 (3.65, 5.72) 9 2.63 (2.16, 3.19) 6
Diabetes 160 (107, 240) 17 291 (188, 451) 13
Other diseases 2.09 (1.66, 2.62) 5 1.81 (1.52, 2.15) 5
Accidents and violence 1.40 (0.94, 2.08) 1 1.21 (0.97, 1.51) 1
All causes 3.91 (3.67, 4.17) 100 2.67 (2.54, 2.80) 100

Age 65-74 y
Neoplasms 1.36 (1.24,1.49) 5 1.12 (1.02,1.24) 3
Ischemic heart disease 4.67 (4.43, 4.91) 51 2.60 (2.46, 2.75) 56
Cerebrovascular diseases 3.71 (3.42, 4.04) 17 3.01 (2.70, 3.35) 16
Other circulatory diseases 3.17 (2.86, 3.51) 10 2.17 (1.90, 2.47) 9
Diabetes 89.4 (67.0,119) 11 92.2 (64.7,131) 10
Other diseases 1.95 (1.76, 2.17) 6 1.46 (1.29, 1.65) 6

Accidents and violence 1.87 (1.47, 2.37) 1 1.12 (0.87,1.44) 0
All causes 3.21 (3.11, 3.32) 100 2.11 (2.03, 2.19) 100

Note. Cl = confidence interval.
aPersons with diabetes are defined as persons provided with free medication for diabetes at the end of 1980.
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largest in the youngest age group and
declined rather sharply up to those in their
50s, particularly in women. Thereafter, the
mortality ratio declined more slowly with
age, remaining quite large even in the oldest
group (70-74 years). The decline in the rel-
ative risk of death from younger to older
age groups results partly from the increas-
ing proportion of non-insulin-dependent
diabetes, with shorter duration of the dis-
ease, but the convergence is also related to
other changes associated with aging.27'37

Previous age-specific findings con-
ceming the impact of diabetes on mortality
have been based on small data sets. On
average, the age-specific relative risks
reported in many earlier studies have been
somewhat lower than those obtained
here.3"2'35'38'39 These studies were based on
a follow-up of all types of diabetic patients,
including those not receiving drug treat-
ment, whereas in our study only persons
needing drug treatment were classified as
diabetic patients. In our study, diabetic
patients treated with diet alone were
included in the large nondiabetic control
group. The proportion of this patient group
in the control group is so small, however-
less than 5% even in the oldest age
groups28-that it does not affect the mortal-
ity rates in the reference population. As dia-
betic patients treated with diet alone have
lower mortality than persons treated with
oral hypoglycemics,'0 exclusion of the for-
mer group (representing approximately one
third of all diabetic persons28) from the dia-
betic population tends to increase the
observed death rates among diabetic
patients. Differences in case ascertainment
may thus largely explain why the relative
mortality of people with diabetes was
higher in the present study than in most ear-
lier reports.

The absolute difference between the
death rates of diabetic and nondiabetic per-
sons increased considerably with age. This
is consistent with earlier results.'417'38

The size of the data set allowed us to
apply a more detailed cause-of-death classi-
fication than has been possible in previous
studies. For obvious reasons, the largest rel-
ative mortality risks were found for diabetes
as the underlying cause of death. The small
number of decedents who died of diabetes
in the group initially called nondiabetic per-
sons includes diabetic patients treated with
diet alone and patients treated with drugs
but who received the reimbursement deci-
sion after the start of the follow-up period.

The relative mortality risks from car-
diovascular causes in our study were slightly
higher than those reported in many previous
studies5,10,12,14,21,35,38,40; however, similar16

and clearly higher rates' 41,42 have been
reported. The exclusion of diabetic patients
treated with diet alone from the diabetic
population obviously contributed to the rela-
tively high cardiovascular mortality risk in
our study. As in most earlier studies,43 the
relative increase in mortality from ischemic
heart disease associated with diabetes was
much larger among women than among
men. However, male excess mortality was
also evident in the diabetic population.

Some earlier reports have shown cancer
incidence to be increased in diabetic
patients, as found in our study,15'44 but nega-
tive results have also been reported.4045 The
modest increase in cancer mortality risk
observed in our study may not be detected in
studies with fewer diabetic patients. The
excess cancer mortality may result partly
from obesity, which is common in non-
insulin-dependent diabetes and which
increases the risk of some types of cancer.46

The mortality of women and men with
diabetes was significantly increased for
alcohol-related diseases, which included
alcohol psychosis, alcoholism, liver cirrho-
sis, and pancreatitis. Relatively few earlier
studies have noticed the association of dia-
betes with alcohol-related disease processes.
Pancreatitis is a well-known factor causing
secondary diabetes, and glucose intolerance
is common in patients with liver cirrhosis,
but otherwise the associations are not well
recognized. According to recent studies
from Japan, excess mortality from liver cir-
rhosis has been noticed in persons with dia-
betes,47 and diabetes has been shown to
markedly decrease survival of alcoholics.48
In a French prospective population study,
alcohol-related causes of death were particu-
larly common in men with glucose intoler-
ance but also in men with clinical diabetes.49
Whatever the cause and effect may be, the
observed association is important from the
public health viewpoint and calls for more
detailed studies.

Mortality from accidents and violence
was slightly but significantly increased in
diabetic patients in our study. The excess
risk was mainly caused by various job-
related and leisure-time accidents. In a pre-
vious Finnish prospective population study,
diabetes was a significant determinant of
hospitalization or death because of injuri-
ous falls.50 Mortality from traffic accidents
was only slightly and not significantly
increased in diabetic patients, suggesting
that diabetes is rarely a causal factor in
fatal traffic accidents. We found no associa-
tion between diabetes and suicide. Our
study population was older than the popu-
lation in the Danish study that found a
small increase in suicide risk in persons

with young-onset diabetes,5' and this may
explain the absence of association.

The only causes of death that were less
frequent among diabetic patients than
among nondiabetic persons were clearly
smoking-related-lung cancer and chronic
obstructive pulmonary disease. The risk
was significantly decreased in males and
close to unity in females. The proportion of
smokers among diabetic patients has varied
in earlier reports. Similar frequencies of
smoking were found in diabetic and nondia-
betic men in a large study from the United
States,'6 and slightly lower frequencies in
diabetic men in a study from France.15 Dia-
betic nurses smoked significantly less fre-
quently than nondiabetic nurses in the
Nurses Health Study.42 In Finland, smoking
has been shown to be significantly less fre-
quent among diabetic men than among men
without diabetes.'4 Thus, our results on
smoking-related pulmonary causes of death
are probably attributable to the less frequent
smoking in Finnish diabetic patients.

Conclusions

Circulatory diseases are the main
source of the excess mortality in diabetic
patients, because of the high relative mor-
tality of diabetic patients from this group of
diseases and because circulatory diseases
are the most common cause of death even
in the nondiabetic population. Diabetes is
also a very important determinant of mor-
tality from circulatory diseases in the whole
population. In women, almost every sixth
death from circulatory diseases in the age
group 30 through 74 years was due to dia-
betes; in men, the corresponding proportion
was more than 6%.

Our exceptionally large data set permit-
ted more precise mortality risk estimates for
drug-treated diabetic patients compared with
the general population than could be derived
from previous smaller studies. In addition
to the well-known excess mortality from
diabetes and cardiovascular diseases, we
observed excess mortality from neoplasms,
alcohol-related diseases, and accidents.
These findings call for further studies.

There were only a few causes of death
for which we found an average or even
lower than average mortality among dia-
betic patients. Smoking-related diseases and
alcohol poisoning were the most obvious of
these. At least in some respects, it seems
that in Finland diabetic patients have health-
ier habits than nondiabetics, perhaps in
response to both the disease itself and the
health education provided by health care
personnel. Our results warrant optimism
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with regard to the effects of health education
among persons with diabetes. Further efforts
to reduce smoking and other modifiable risk
factors for circulatory disease among dia-
betic patients might well bring about a
significant decrease in mortality. D
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