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Prevalence of coronary heart disease, left ventricular failure
and hypertension in middle-aged, newly diagnosed Type 2
(non-insulin-dependent) diabetic subjects
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Department of Medicine, University Central Hospital of Kuopio, Kuopio, Finland

Summary. The prevalence of coronary heart disease, left ven-
tricular failure and hypertension was examined in a represen-
tative group of 133 newly diagnosed Type 2 (non-insulin-de-
pendent) diabetic subjects (70 men, 63 women), aged 45 to
64 years, and in a group of 144 randomly selected non-diabet-
ic control subjects (62 men, 82 women) of the same age group.
The prevalence of previous myocardial infarction (major Q-
QS abnormalities in resting ECG and/or myocardial infarc-
tion verified at hospital) was increased 1.7-fold in male (NS)
and 4.4-fold in female (p =0.007) diabetic patients compared
with that found in non-diabetic subjects. Chest pain symp-
toms and ischaemic ECG abnormalities were about twice as
common among diabetic than among non-diabetic subjects.
The frequency of coronary heart disease defined by chest pain

symptoms and ECG abnormalities was 3.5times higher in
male (p =0.001) and 3.1 times higher in female (p = 0.001) dia-
betic patients than in the respective non-diabetic subjects. The
frequency of current digitalis therapy was increased 3.3-fold
in male (p =0.006) and 3.9-fold in female (p =0.001) diabetic
patients suggesting an increased frequency of left ventricular
failure among diabetic subjects. The prevalence of hyperten-
sion, based on the elevated blood pressure levels and/or cur-
rent use of antihypertensive drugs, was increased 1.6-1.7-fold
among the diabetic patients.

Key words: Type 2 diabetes, coronary heart disease, left ventri-
cular failure, hypertension.

Prospective population studies indicate that various
manifestations of coronary heart disease (CHD), in-
cluding mortality, are substantially more common in
diabetic subjects than in the non-diabetic population
[1-7]. Furthermore the increased risk of CHD is evident
in subjects with impaired glucose tolerance [4, 6, 8] al-
though the significance of asymptomatic hypergly-
caemia per se as a risk factor for CHD still appears to
be controversial [9]. Type 2 diabetes is commonly pre-
ceded by impaired glucose tolerance [10] and other met-
abolic disturbances lasting for years before the disease
becomes clinically manifest. Thus it is conceivable that
this type of diabetes might be associated with an in-
creased occurrence of CHD at the time of diagnosis.
Two studies [11, 12] have already shown that symptoms,
or ECG abnormalities suggestive of CHD, are more
comimon at the time of diagnosis in middle-aged diabet-
ic than in non-diabetic subjects of the same age.

Congestive heart failure has also been shown to be
more common among middle-aged diabetic subjects
than in the non-diabetic population [13], but no data are
available concerning the frequency of this disease in
newly diagnosed diabetic patients.

In most studies hypertension has been found to be
more common in diabetic patients predominantly with
Type 2 diabetes than in the non-diabetic population
[14-17]. However, in some of these reports, only newly

diagnosed diabetic patients have shown higher blood
pressure levels than non-diabetic subjects, whereas pre-
viously diagnosed diabetic patients have not differed
from non-diabetic subjects in this respect [3, 18, 19].

We therefore examined the prevalence of CHD, left
ventricular failure and hypertension in a representative
group of newly diagnosed Type 2 diabetic patients and
in a randomly selected non-diabetic control population
of similar age.

Subjects and methods

Subjects

The study population consisted of 133 newly diagnosed Type 2 dia-
betic subjects, aged 45-64 years at the time of diagnosis, and 144 ran-
domly selected non-diabetic subjects in the same age-group, investi-
gated between 1 May 1979 and 31 December 1981. Both groups were
collected from a defined area of 180,000 inhabitants in the county of
Kuopio in Eastern Finland.

Approval for the study has been given by the Ethical Committee
of the University of Kuopio. Informed consent was given by all sub-
jects studied.

Newly diagnosed diaberic patients. General practitioners working in
community health centres and private practitioners in the survey area
were asked to refer newly-diagnosed diabetic patients with a fasting
venous whole blood glucose = 7.0 mmol/], aged 45-64 years, to the
outpatient department of Kuopio University Central Hospital. All
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Table 1. Details of the study population

Age groups Men Women

(years) Diabetic ~ Control Diabetic ~ Control
subjects subjects subjects subjects

45-49 15 21 5 16

50-54 16 19 13 30

55-59 21 14 22 14

60-64 18 8 23 22

Total 70 62 63 82

MeantSD age 54.8+57 529451 57.1+51 543+£56

p <0.001 p <0.001

Table 2. Anthropometric characteristics in diabetic and control sub-
jects

Variable Men Women
Diabetic ~ Control Diabetic  Control
subjects subjects subjects subjects
(n=170) (n=62) (n=63) (n=282)
Height (cm) 172.4+59 1727+71 1572456 158.5+54

ANOVA Group p=0.896 Group p=0.144
Age  p=0327 Age  p=0981
Weight (kg) 88.6+16.7 80.1x118 773+143 683+11.8
ANOVA Group p <0.0001 Group p <0.0001
Age p=0.134 Age p=0.398
Body mass
index (kg/m?) 29.7+£50 269+3.1 313+56 272+45
ANOVA Group p <0.0001 Group p <0.0001
Age p=0330 Age  p=0398

Results are expressed as mean+SD. ANOVA =analysis of variance

Table3. Use of digitalis, diuretics, beta-blocking agents and other
antihypertensive drugs in diabetic and control subjects

Drug Men Women
Diabetic ~ Control Diabetic  Control
subjects subjects subjects subjects
(n=70) (n=62) (n=063) (n=%82)
Digitalis 20 (26) 4 (8) 27 (31) 6 (8)
p=0.006 p=0.001
Diuretics 23 (32) 6(11) 32 (46) 18 (23)
p=0.004 p=0.003
Beta-blocking 29 (40) 10 (18) 23 (32) 11 (14)
agents p=0.005 p=0.006
Other anti- 11 (15) 305 9 (16) 8 (10)
hypertensive NS NS
drugs

Age-adjusted prevalence with percentage given in parentheses

patients were examined within 4 weeks of the detection of diabetes.
Whenever necessary, those with hyperglycaemic symptoms were ad-
mitted to hospital immediately after diagnosis.

The diagnosis of diabetes was confirmed by an oral glucose toler-
ance test using the diagnostic criteria recommended by the World
Health Organisation (20), i.e. fasting venous whole blood glucose
> 7.0 mmol/1 and/or 2-h blood glucose = 10 mmol/1.

Patients with secondary diabetes and those whose fasting blood
glucose had exceeded 7.0 mmol/1 for more than 6 months were ex-
cluded. All patients were non-ketotic at the time of diagnosis and
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none needed insulin treatment during the follow-up period of at least
3 months from diagnosis.

Of the 144 diabetic patients referred to the study, 11 were ex-
cluded. Five did not fulfil the diagnostic criteria of diabetes, one had
hypothyroidism, three were outside the age limits and two failed to
complete the study. Thus 133 subjects were included in this report
(Table 1).

Control subjects. A random control population sample, aged
45-64 years, was selected from the population registers of the study
area by using random number tables, taking into account the distribu-
tion of the population living in rural and urban communities. Of
183 subjects originally contacted, nine had diabetes, one had hypothy-
roidism and 29 refused to participate in the study. Thus the final con-
trol population consisted of 144 non-diabetic subjects (Table 1).

Both male and female diabetic subjects were, on an average,
2-3 years older than the corresponding non-diabetic subjects due to
the fact that the incidence of Type 2 diabetes increases with age. In
comparison of the diabetic and non-diabetic subjects, the effect of age
was controlled by statistical methods.

During the course of the study, it soon became evident that not all
newly diagnosed diabetic patients fulfilling the criteria were being
recruited into the study. This information was obtained from a sepa-
rate survey in which all medical records of the health centres in ten
communities of the survey area were reviewed in 1980 for the identifi-
cation of subjects with diabetes [21], yielding information concerning
the time of diagnosis, diagnostic criteria, the mode of treatment and
the prevalence of angina pectoris, hypertension, and congestive heart
failure. From these data, it was estimated that about 30% of all diabet-
ic subjects fulfilling the criteria had been recruited for the present
study. Nevertheless, the diabetic subjects included did not differ sig-
nificantly from those not included with respect to the prevalence of
cardiovascular diseases or distribution by age and sex [22]. Thus we
believe that the group studied is representative of newly diagnosed
Type 2 diabetic subjects in the defined age group.

Methods

Medical history included a history of cardiovascular, renal and any
other significant chronic disease and the use of drugs with particular
emphasis on the use of cardiovascular drugs. Chest pain symptoms
suggestive of CHD were recorded in an interview using the question-
naire developed by Rose [23].

Anthropometric measurements. Standing height was measured without
shoes and read to the nearest 0.5 cm. Body weight was measured with
an electrical weighing machine (Seca, Modell 708, Hamburg, FRG)
with the subjects barefoot and dressed in shorts. Body mass index was
calculated (body weight (kg)/height (m)?).

Blood pressure was measured in the sitting position after a 5-min rest
with a mercury sphygmomanometer (cuff size 12.5 x 40.0 cm). Systolic
and diastolic blood pressures were read to the nearest 2 mmHg. Dis-
appearance of Korotkoff sounds (phase V) was used for diastolic
blood pressure. Hypertension was diagnosed as a blood pressure level
(systolic blood pressure =160 mmHg or diastolic blood pressure
=95 mmHg) {24], and/or the history of antihypertensive drug treat-
ment. Use of the two criteria is specified in the text and tables.

Resting electrocardiography. A conventional 12-lead resting ECG was
recorded from each subject, and interpreted according to the Minne-
sota code (Mc) [25].

Exercise electrocardiography was performed in the sitting position on
an electrically braked bicycle ergometer (Mingograph 8, Elema-
Schénander, Solna, Sweden) starting at a work load of 50 W. The
work load was increased stepwise by 50 W at 4-min intervals. The
exercise test was continued until 85% of the predicted maximum heart
rate was attained or to the subjective maximum. An ST segment de-
pression of > 1 mm 0.08 s after the end of the QRS-complex during or
after exercise was regarded as pathological.
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Chest X-ray examination. From chest X-ray films analyzed without
knowledge of clinical status, the heart volume related to the body sur-
face area (m?) was calculated [26] and the signs of left ventricular fail-
ure in the pulmonary circulation, i.e. pulmonary venous congestion,
interstitial oedema or alveolar oedema, were recorded.

Oral glucose tolerance test. A 75-g oral glucose tolerance test was per-
formed. Whole venous blood glucose samples were taken in fasting
condition before the test (fasting) and at 1 and 2 h and determined us-
ing a glucose oxidase method (Glox, Kabi, Stockholm, Sweden).

Classification for the diagnosis of coronary heart disease. Angina pecto-
ris; all chest pain symptoms suggestive of CHD (angina pectoris,
and/or severe chest pain attack and/or myocardial infarction verified
at hospital); Q-QS abnormalities (Mc 1.1-3); all ischaemic ECG ab-
normalities (Mc 1.1-3; 4.1-3, 5.1-3 and 7.1) including in addition to
Q-QS abnormalities, various degrees of ST segment depression, T
wave changes and left bundle branch block. Ischaemic ECG abnor-
malities are consistent with Whitehall Criteria ECG abnormalities
[27]; “definite myocardial infarction”. This class consisted of subjects
with major Q-QS abnormalities (Mc 1.1-2) and/or subjects who had
suffered from myocardial infarction verified at hospital; coronary
heart disease by symptoms and ECG. This class was formed to in-
clude subjects with some of the CHD symptoms (angina pectoris or
severe chest pain attack or myocardial infarction verified at hospital)
and some of the ECG abnormalities (Mc 1.1-3, 4.1-3,5.1-3,7.1 and/
or ischaemic ST segment depression on exercise test) suggestive of
CHD.

Statistical methods

Age adjustment was carried out by the direct standardization method,
using the Finnish male and female population of the age group
45-64 years in 1980 as the standard population. The significance of
differences between the adjusted rates were analyzed by a test of pro-
portions based on standardized normal distribution [28]. Analysis of
variance (ANOVA) was used in the statistical analyses of differences
between groups concerning continuous variables and for controlling
for the effect of age. Two way interactions between the variables are
indicated in statistical results only when the p-value of the interaction
is < 0.10. A probability level of less than 0.05 was considered statisti-
cally significant.

Results

Anthropometric characteristics and blood glucose level

Body weight and body mass index were significantly
greater in diabetic patients of both sexes than in the re-
spective non-diabetic subjects (Table2). The mean
(% SD) actual fasting blood glucose levels for male and
female diabetic subjects were 10.3+3.3 and 11.2+
4.0 mmol/1 and for male and female control subjects
5.1+0.8 and 4.8 + 0.9 mmol/1, respectively.

Use of cardiovascular drugs

The use of digitalis was 3.3 times more frequent in male
diabetic subjects (p=0.006) and 3.9 times more fre-
quent in female diabetic subjects (p =0.001) than in the
respective non-diabetic subjects (Table 3).

Diabetic subjects of both sexes were more frequent-
ly treated with a diuretic, and a higher proportion of
male as well as female diabetic subjects received a beta-
blocking agent compared with the corresponding non-

M. Uusitupa et al.: Heart disease in newly diagnosed Type 2 diabetes

Tabled. Prevalence of coronary heart disease as assessed by different

criteria in diabetic and control subjects

Prevalence of:  Men Women
Diabetic ~ Control Diabetic  Control
subjects subjects subjects subjects
(n=170) (n=62) (n=63) (n=282)
Angina pectoris 32 (44) 11 (19) 29 (43) 18 (20)
p=0.002 p=0.003
All chest pain 34 (46) 12 (21) 32(48) 20 (24)
symptoms p=0.002 p=0.002
Minnesota code 14 (17) 6 (10) 12 (23) 9(11)
ECG abnor- NS NS
malities 1.1-3
All ischaemic 38(53) 13 (21) 40 (59) 32(38)
ECG abnor- p<0.001 p=0.02
malities
Definite 13 (17) 5(10) 11 (18) 4 (4)
myocardial NS p=0.007
infarction
Coronary heart 23 (32) 50 28 (42) 12 (14)
disease by p=0.001 p=0.001
symptoms and
ECG abnor-
malities

Age-adjusted prevalence with percentage given in parentheses

diabetic subjects. The use of other antihypertensive
drugs was also somewhat more frequent among diabet-
ic than non-diabetic subjects, although the differences
were not statistically significant (Table 3).

Prevalence of coronary heart disease

The prevalence of angina pectoris and all chest pain
symptoms suggestive of CHD was about twice as high
in male and female diabetic patients as in the respective
normal subjects (Table4). No sex differences were
found in the frequency of angina pectoris or chest pain
symptoms.

The prevalence of Q-QS abnormalities (Minnesota
code 1.1-3) also tended to be higher in the diabetic pat-
ients (Table 4). The frequency of ischaemic ECG abnor-
malities (Mc 1.1-3, 4.1-3, 5.1-3, 7.1) was increased
2.5-fold in male (p <0.01) and 1.6-fold in female dia-
betic patients (p =0.02).

The prevalence of definite myocardial infarction
was increased 1.7-fold in male (NS) and 4.4-fold in fe-
male (p =0.007) diabetic patients (Table 4). The preva-
lence of CHD by symptoms and ECG was increased
3.5times in male (p=0.001) and 3.1times in female
(p =0.001) diabetic patients (Table 4). The prevalence of
CHD by symptoms and ECG was also analyzed by the
use of diuretics. The age-adjusted prevalence of CHD
was higher in both male (25%; p=0.013) and female
(32%; p=0.003) diabetic subjects not taking a diuretic
compared with male (7%) and female (8%) non-diabetic
subjects also not taking a diuretic. No significant differ-
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Table 5. Blood pressures and prevalence of hypertension according
to different criteria in diabetic and control subjects

Variable Men Women
Diabetic ~ Control Diabetic ~ Control
subjects subjects subjects subjects
(n=170) (n=62) (n=63) (n=282)
Systolic blood 14717 146+ 16 15416 147118
pressure
(mmHg)
ANOVA Group p=0.615 Group p=0.141
Age p=0.021 Age p=0484
Diastolicblood 93+ 8 91+ 8 92+ 8 90=x 9
pressure
(mmHg)
ANOVA Group p=0.275 Group p=0.131
Age  p=0.983 Age p=0234
Prevalence of 38 (55) 26 (37) 27 (43) 29 (35)
hypertension® p=0.038 p=0.126
Drug treatment 29 (41) 11.(18) 39 (60) 19 24)
for hyper- p=0.005 p <0.001
tension
Combined 43 (63) 23 (38) 44 (70) 34 (42)
criterial p=0.005 p=0.002

Results are expressed as mean + SD. Age-adjusted prevalence of hy-
pertension with percentage given in parentheses.

2 Systolic blood pressure >160mmHg or diastolic blood pressure
>95mmHg; ° Systolic blood pressure>160mmHg or diastolic
blood pressure >95 mmHg or drug treatment for hypertension

ences were found in the frequency of CHD between
diabetic and non-diabetic subjects treated with diuret-
ics.

Blood pressure level and prevalence of hypertension

The mean systolic and diastolic blood pressure levels in
diabetic subjects did not differ significantly from those
in non-diabetic subjects. According to all criteria used,
male diabetic subjects had higher prevalence of hyper-
tension than male non-diabetic subjects. Female diabet-
ic subjects showed also higher prevalence of hyperten-
sion compared with female non-diabetic subjects when
the diagnosis was based on the current anti-hyperten-
sive drug treatment or combined criteria. However, us-
ing either high systolic or diastolic blood pressure levels
as criteria, the difference between diabetic and non-dia-
betic women was not statistically significant (Table 5).

Relationship of body mass index to cardiovascular
diseases

The prevalence of digitalis therapy, coronary heart dis-
ease and hypertension was also analyzed in two body
mass index groups. This analysis showed that the higher
frequency of the use of digitalis, coronary heart disease
and hypertension among diabetic subjects could not be
ascribed solely to the higher degree of obesity (Table 6).
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Table 6. Use of digitalis and the prevalence of coronary heart disease
and hypertension in diabetic and control subjects according to the de-
gree of obesity

Age-adjusted prevalence (%)

Men Women
Diabetic ~ Control Diabetic  Control
subjects subjects subjects subjects
Body mass
index> 28 kg/m* (n=>39) (n=20) (n=47) (n=27)
Use of digitalis 32 10 36 12
p=0.069 p=0.009
Prevalence of 40 4 47 18
coronary heart p=0.003 p=0.0146
disease by
symptoms and
ECG
Prevalence of 73 40 76 57
hypertension p=0.0146 p=0.134
(combined cri-
terial)
Body mass index
< 28kg/m’ (n=31) (n=42) (n=16) (n=>55)
Use of digitalis 17 6 21 5
p=0.103 p=0.05
Prevalence of 25 7 26 10
coronary heart p=0.027 p=0.097
disease by
symptoms and
ECG
Prevalence of 42 37 61 36
hypertension p=0.68 p=0.06
(combined cri-
teria)
Radiological findings

Relative heart volume was 465 + 100 ml/m? in male dia-
betic patients and 431+ 79 ml/m? in male non-diabetic
subjects (p=0.108), and 394+71 and 38199 ml/m?
(p =0.754) in female diabetic and non-diabetic subjects,
respectively. The prevalence of cardiomegaly (relative
heart volume > 500 ml/m? for men and > 450 ml/m? for
women) was 34% in male diabetic and 16% in male
non-diabetic subjects (NS) and 18% and 12% in female
diabetic and non-diabetic subjects (NS), respectively.
Radiological signs of pulmonary venous congestion, in-
dicating manifest left ventricular failure, were found in
four male and three female diabetic and one male and
two female non-diabetic subjects. Both diabetic as well
as non-diabetic subjects receiving digitalis showed sig-
nificantly larger heart volumes than the corresponding
subjects not using digitalis.

Discussion

Essential questions in the interpretation of the present
results is how representative the group of newly-diag-
nosed diabetic subjects was and how adequate was the
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selection of non-diabetic control subjects. The represen-
tativeness was evaluated by comparing some character-
istics of the diabetic subjects included in the study
with that of diabetic subjects fulfilling the criteria, but
not included. According to the available data, the dia-
betic subjects in the present study did not differ signifi-
cantly from those not included with regard to the preva-
lence of cardiovascular diseases or distribution by age
and sex. There does not therefore appear to be any indi-
cation of selective bias in the formation of the diabetic
study group. However it is difficult to exclude the possi-
bility that some excess of cardiovascular disease in dia-
betic subjects of the present study could have been due
to the fact that a coexistent cardiovascular disease
might have lead to the detection of diabetes. In addi-
tion, because the diagnosis of diabetes in the present
study was primarily made in a clinical setting, and not
by a screening of a defined population, asymptomatic
diabetic subjects were not included in the present dia-
betic group. It has however been shown, that asympto-
matic diabetes subjects, diagnosed by an oral glucose
tolerance test in population studies, also have an in-
creased frequency of ischaemic ECG abnormalities and
clinical symptoms of CHD [11].

Non-diabetic subjects selected from the population
registers of the survey area did not differ essentially
from other Finnish population groups of similar age
with respect to anthropometric characteristics or to the
occurrence of CHD symptoms, ECG abnormalities or
hypertension [29-31].

In the present study newly diagnosed diabetic pat-
ients showed a higher frequency of CHD than non-dia-
betic subjects. The prevalence of a previous definite my-
ocardial infarction was 1.7 times higher in male diabetic
and 4.4 times higher in female diabetic subjects than in
the respective non-diabetic groups. When the presence
of CHD was defined by symptoms and ECG, there was
about a threefold increase in frequency of CHD in dia-
betic subjects of both sexes. In agreement with two pre-
vious studies on middle-aged newly diagnosed diabetic
patients [11, 12], both chest pain symptoms and ECG
abnormalities were found to be substantially more com-
mon in diabetic than in non-diabetic subjects.

The frequency of a previous definite myocardial in-
farction was virtually similar in both sexes of diabetic
subjects. In this respect the present results are in accord-
ance with prospective studies on diabetic subjects [1, 2,
5, 6], showing a greater relative excess of CHD morbidi-
ty in diabetic women than in diabetic men; compared
with non-diabetic subjects.

The high prevalence of CHD in Type 2 diabetic sub-
jects at the time of diagnosis suggests that the increased
morbidity from this cause may not be greatly dependent
on the duration of diabetes. In addition they are com-
patible with studies in which an increased frequency of
CHD has been seen in groups with impaired glucose
tolerance [4, 6, 8].

As expected, diabetic subjects were more obese than
non-diabetic subjects, but this did not account for the
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higher prevalence of CHD among diabetic patients. Di-
uretic therapy, which may impair glucose tolerance [32],
was also more common in diabetic than in non-diabetic
subjects. This might have caused some bias in the for-
mation of the diabetic study group. The prevalence of
CHD was therefore analyzed separately in subjects with
and without diuretics; this showed that the higher prev-
alence was not explained by the more frequent use of
diuretics.

A more than threefold excess in the frequency of
digitalis therapy was found among newly-diagnosed
diabetic subjects of the present study compared with
non-diabetic subjects. Although digitalis therapy does
not definitely indicate the existence of left ventricular
failure, this strongly suggests that its frequency was
markedly increased among diabetic subjects. In addi-
tion, diabetic subjects tended to have a higher frequen-
cy of cardiomegaly, even though the interpretation of
this variable was confounded by digitalis. Nevertheless,
subjects using digitalis showed larger relative heart vol-
umes than those not using the drug, giving indirect sup-
port to the assumption that most of the subjects treated
with digitalis also have depressed left ventricular func-
tion. Thus the present results are in accordance with the
Framingham Study [13], in which the incidence of heart
failure was increased 2.4-fold in male and 5.3-fold in fe-
male diabetic subjects.

In addition to CHD and hypertension, a specific
heart muscle disorder, diabetic cardiomyopathy, may
also be involved in the development of heart failure
[35-35]. There is also evidence suggesting that Type 2
diabetic subjects may have left ventricular dysfunction
attributable to diabetes itseif at the time of diagnosis
[36-38].

No significant differences were found in the mean
systolic and diastolic blood pressure levels between dia-
betic and non-diabetic subjects. Comparison of blood
pressure levels was, however, confounded by the higher
frequency of anti-hypertensive drug therapy among dia-
betic subjects. When the prevalence of hypertension
was compared, by using current use of anti-hyperten-
sive drugs or elevated blood pressure level on examina-
tion as criterion, the prevalence of hypertension was in-
creased 1.6-1.7-fold among the diabetic subjects. In
addition it was found that the higher prevalence of hy-
pertension could not be ascribed solely to the higher de-
gree of obesity in diabetic patients. Our findings are
thus in accordance with those found in studies on new-
ly-diagnosed diabetic patients detected in population
studies on the basis of a glucose tolerance test [3, 18, 19].
The mechanisms underlying the high frequency of hy-
pertension in newly diagnosed Type 2 diabetic subjects
are not completely understood and, in addition to hy-
perglycaemia and obesity [18, 19], other factors may be
involved [39, 40].

In conclusion, newly diagnosed Type 2 diabetic pat-
ients showed a higher prevalence of CHD and hyper-
tension than the respective non-diabetic subjects. Our
results also suggest that the frequency of left ventricular
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failure was increased among these diabetic subjects.
The excessive prevalence of these cardiovascular dis-
eases in diabetic patients could not solely be ascribed to
obesity.
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