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METABOLIC SYNDROME AND CORONARY HEART DISEASE IN ADULT PATIENTS ABOVE
45 YEARS
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ABSTRACT
Objectives: To study the association between metabolic syndrome components and ischemic heart disease (IHD) in
both sexes.
Patients & Methods: A total of 1387of adult in-patients attending three different hospitals were studied. Clinical
examination and specific investigations to clarify the incidence of a central metabolic factor (body mass index BMI,
high serum triglycerides TG and low high density lipoprotein HDL), a glucose factor and a blood pressure factor were
carried out. The presence of metabolic syndrome was defined as the presence of three or more risk factors.
Results: There were significant positive association between IHD defined by resting electrocardiogram (ECG) criteria
and the components of metabolic syndrome including obesity, elevated blood pressure, fasting and post challenge
hyperglycemia, high TG and an inverse significant association with HDL cholesterol. Metabolic syndrome was
present in 48% of studied IHD patients, with clear predominance of females 60%. Hypertension was the commonest
risk factor in both males and females (82%), obesity 57%, diabetes 20%; both more common in females. High
triglycerides present in 35%, while low HDL in 23%. These results support the thesis that the metabolic syndrome
exerts effects through different risk factors by different mechanisms.
Conclusions: the metabolic syndrome is common among ischemic heart disease patients and is related to modifiable
risk factors.

INTRODUCTION
etabolic
syndrome
(MS)
is
characterized by a group of
metabolic risk factors in one person;
The National Education Program in the USA
defines the metabolic syndrome as three or more
of five abnormalities[1]:

M

1. Waist circumference of > 40 inches (102cm)
for males and > 35 inches (88cm) for females.
2. Triglycerides level of > 150 mg/dl.
3. High density lipoprotein cholesterol of
<
40 mg/dl in men or < 50 mg/dl in women.
4. Blood pressure of > or = 130/85 mmHg.
5. Fasting glucose of > or = 110 mg.

Metabolic syndrome is related to insulin
resistance, but the two terms are not
synonymous, both are associated strongly with
obesity. The MS is important as an indicator of
increased risk of cardiovascular disease in
patients with or without IHD. The presence of
MS in patients with IHD increases the risk of
cardiovascular disease and complications,
greater than that conferred by any single risk
factor. Since risk factors tend to cluster, if one
component of the MS is present, one should
assess for other risk factors. People with the MS
are at increased risk of other diseases related to
plaque buildups in artery walls (e.g. stroke and
peripheral vascular disease). The MS has
become increasingly common in the United
States, it's estimated that over 50 million

Americans have it[2,3]. A large segment of the
adult population of industrialized countries
develop the MS. The most commonly
recognized risk factors in the syndrome are
highly correlated with each other and are
presumed to reflect common metabolic
pathways. The MS is also predictive of new
onset type 2 diabetes, early diagnosis provides
justification for measures that can improve
components of the syndrome and reduce the
IHD risk. The management strategies for MS
focuses on overall IHD risk factors rather than
single factor Effective therapy includes priority
for weight reduction and increased physical
activity. Pharmacotherapy is typically needed
for control of high blood pressure,
hypercoagulability and increased levels of blood
glucose and triglycerides[4,5].
Objective
To estimate the prevalence of the metabolic
syndrome among adult in-patient and to
examine the association between the 1HD and
each of the components of the metabolic
syndrome.
PATIENTS AND METHODS
This study is based on 1387 subjects aged 45-75
years (533 men and 854 women), who attended
three different hospitals in Basrah. A standard
medical and behavioral interviews were made
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recommend that the metabolic syndrome be
identified as the presence of three or more of
these Components[6]:

and a physician diagnosis of high blood pressure
was ascertained. Height and weight were
measured with participant wearing light clothing
and no shoes. Body mass index was calculated
as weight (kg)/height (m2). Blood pressure was
measured according to the hypertension
detection and follow-up program protocol by
using a standard mercury sphygmomanometer
after the subject had been seated for at least 5
minutes. The mean value of two measurements
taken at least 1 minute apart was used in the
analysis. Plasma glucose levels were measured
by glucose oxidase assay. Total plasma
cholesterol and Triglycerides were measured by
enzymatic techniques, HDL cholesterol was
measured according to the standardized
procedures of the lipid research clinic' protocol,
low density lipoprotein cholesterol (LDL
cholesterol) was estimated. A 12-lead resting
ECG was recorded. Because antihypertensive
medication can cause metabolic side effects
resembling the pattern in the metabolic
syndrome, analysis were repeated after
excluding
all
known
antihypertensive
medications. The American heart and the
national heart, lung and blood institute

1. Elevated waist circumference; men = or greater
than 40 inches (102cm), women = or greater
than 35 inches (88cm).
2. Elevated Triglycerides; equal or more than
150mg/dl.
3. Reduced HDL ('good') cholesterol; men less than
40 mg/dl, women less than 50 mg/dl.
4. Elevated blood pressure; equal to or greater than
130/85mmHg.
5. Elevated fasting glucose; equal to or greater than
100mg/dl.

*Z and Chi squired tests were used for statistical
analysis, P-value < 0.05 was taken as the
minimal level for significant.
RESULTS
Prevalence of metabolic syndrome
One thousand three hundred eighty seven
patients (1387) were studied, 533(38.4%) males
and 854(61.6%) females. Metabolic syndrome
was seen in 256 (18.5%) of patients, 62(11.7%)
of males and 194(22.7%) of females. (P< 0.05)
Table-l.

Table l. Prevalence of metabolic syndrome among all studied adult patients according to the sex.
Male
No. %

Female
No. %

Total
No. %

P-value

Metabolic syndrome

62 (11.7%)

194

(22.7%)

256 (18.5%)

< 0.05

No metabolic syndrome

471 (88.3%)

660

(77.3%)

1131 (81.5%)

-

Total

533

854

(61.6%)

1387

-

(38.4%)

Prevalence among ischaemic heart disease
patients
Table-2 shows the prevalence of metabolic
syndrome among IHD patients 104 (48%), of
the patients had metabolic syndrome with

(100%)

significant difference between males (30%) and
females (60%). P < 0.05

Table 2. Prevalence of metabolic syndrome among studied IHD patients according to the sex.
Male
No. %

Female
No. %

Total
No. %

P-value

Metabolic syndrome

26 (30%)

78 (60%)

104 (48%)

< 0.05

No metabolic syndrome

60 (70%)

51 (40%)

111 (52%)

-

Total

86 (40%)

129 (60%)

215 (100%)

-

34
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Prevalence among non IHD patients
Table-3 shows the prevalence of metabolic
syndrome among non IHD patients 152(13%),
the prevalence rate was 8.1%) among males and

16% among females. The difference was
statistically significant (P<0.05).

Table 3. Prevalence of metabolic syndrome among all studied adult patients according to the
sex.

Metabolic syndrome
No metabolic syndrome
Total

Male
No. %

Female
No. %

Total
No. %

P-value

36 (8.1%)

116 (16%)

152 (13%)

< 0.05

411 (91.9%)

609 (84%)

1020 (87%)

-

447 (38%)

725 (62%)

1172 (100%)

-

Components of the metabolic syndrome
Table-4 shows the distribution of the different
components of metabolic syndrome among IHD
patients. Hypertension was present in 178(82%)
of patients, males 66(67%) as compared to
112(86%) of female patients. (P<0.05). Diabetes
was present in 43(20%) of patients, males
8(9%) as compared to 35(27%) of females
patients (P<0.05). Obesity was present in

124(57%), males 32(37%) as compared to
92(71%) of females patients (P<0.05). High
level TG was present in 76(35%), males
21(24%) as compared to 55(42%) of females
patients (p <0.05). Low level HDL was present
in 50(23%), males 13(15%) as compared to
37(28%) of females patients (P<0.05).

Table 4. Distribution of the different component of metabolic syndrome among IHD patients.
Male
No. %

Female
No. %

Total
No. %

P-value

66 (76)

112 (86)

178 (82)

< 0.05

8 (9)

35 (27)

43 (20)

< 0.05

obesity

32 (37)

92 (71)

124 (57)

< 0.05

High TG

21 (24)

55 (42)

76 (35)

< 0.05

Low HDL

13 (15)

37 (28)

50 (23)

< 0.05

Total

86 (40)

129 (60)

215 (100)

-

Hypertension
Diabetes mellitus

Table-5 shows the distribution of the different
components of metabolic syndrome among non
IHD patients, hypertension was present in
418(35.6%) of patients, males 131(29.3%) as
compared to 287(39.58%) of female patients.
(P<0.05). Diabetes was present in 179(15.2%)
of patients, males 50(11.1%) as compared to
129(17.79%) of females patients (P<0.05).
Obesity was present in 286(24.4%), males
65(14.5%) as compared to 221(30.4%) of

females patients (P<0.05). High level TG was
present in 118(10%), males 32(7.1%) as
compared to 86(11.8%) of females patients
(P<0.05). Low level HDL was present in
56(4.77%), males 18(4%) as compared to
38(5.2%) of females patients (P<0.05). Adult
non IHD patients without any detectable risk
factor were present in 662(56.48%), males
284(63.5%) as compared to 378(52.1%) of
females patients.
35
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Table 5. Distribution of the different component of metabolic syndrome among non-IHD Patients.
Male
No. %

Female
No. %

Total
No. %

P-value

131 (29.3)

287 (39.58)

418 (35.6)

< 0.05

Diabetes mellitus

50 (11.1)

129 (17.79)

179 (15.2)

< 0.05

obesity

65 (14.5)

221 (30.4)

286 (24.4)

< 0.05

High TG

32 (7.1)

86 (11.8)

118 (10.0)

< 0.05

Low HDL

18 (4)

38 (5.2)

56 (4.77)

< 0.05

No risk factor

284 (63.5)

378 (52.1)

662 (56.48)

< 0.05

Total

447 (38.1)

725 (61.9)

1172 (100)

Hypertension

Table-6 shows the prevalence of one or more
abnormalities of metabolic syndrome among
IHD, 11.6% of patients had all the 5 elements of
MS, 4 metabolic abnormalities were seen in
19.5% of patients, 3 metabolic abnormalities
were seen in 17.2%, 2 metabolic abnormalities

-

seen in 27.4 of patients. Single metabolic
abnormality was seen in 15.8% of patients and
only 8.3% of patients had no metabolic
abnormalities what so ever. In all these, the
differences were statistically significant
between males and females (P<0.05).

Table 6. Prevalence of one or more abnormalities of metabolic syndrome among IHD patients.
Number of
metabolic
factors

Male
No. %

Female
No. %

Total
No. %

P-value

0

13

(15.1)

5

(3.8)

18 (8.3)

< 0.05

1

22 (25.5)

12

(9.3)

34 (15.8)

< 0.05

2

25 (29)

34

(26.3)

59 (27.4)

< 0.05

3

7 (8.2)

30 (23.3)

37 (17.2)

< 0.05

4

10 (11.6)

32 (24.8)

42 (19.5)

< 0.05

5

9 (10.4)

16

(12.4)

25 (11.6)

< 0.05

1-5 risk
factors

73 (84.8)

124

(96.1)

197 (91.6)

< 0.05

Total

86 (40)

129

(60.0)

215 (100)

-

DISCUSSION
Metabolic syndrome is a multifaceted
syndrome, which occurs frequently in the
general population. A large segment of the adult
population of industrialized countries develops
MS, produced by genetic, hormonal and life
style factors such as obesity, physical inactivity
and certain nutrient excesses[7]. Insulin
resistance is proposed to be the underlying or
driving mechanism for the MS and is often
associated
with
dyslipidemia,
essential
hypertension, abdominal (visceral) obesity,
36

glucose intolerance or non-insulin dependent
diabetes mellitus, all of these factors accumulate
cardiac risk factors. Cardiovascular disease
remains the major cause of death all over the
world[8]. In this cross sectional study, 18.5% of
the adult patients (IHD and non-IHD) had MS,
more in female 22.7% compared to males
11.7%, this pattern was similar to other
studies[9,10]. Also this study shows a high
prevalence of metabolic syndrome among IHD
patients compared to non IHD patients; 48%
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and 13% respectively, female were predominant
in both studied groups; 60% and 16%, possibly
because of their diet and limited physical
exercise , this was similar to other studies[10,11].
This study showed that hypertension was the
commonest risk factor distributed among IHD
patients 82%, slightly more in females 86%
compared to males 76%, this was higher than
reported in other studies[11,12], possibly because
hypertension is common in our community and
badly controlled in large number of patients[12].
Also in this study, 20% of IHD patients had
diabetes, clearly higher in females 27%
compared to males 9%, this was lower than the
figures reported in other studies[13,14]. Diabetes
mellitus
accelerates
atherosclerosis and
increases the risk of angina, myocardial
infarction, and death[14]. (Table-4) also showed
57% of patients had obesity, 71% of females
had a high percentage of increasing body weight
as compared to 37% of males, which was higher
than in other studies[15,16]. Obesity especially
visceral adiposity, is a major determinant of the
development of type 2 diabetes. Both visceral
adiposity and insulin resistance are strongly
related to cardiovascular risk factors in diabetes
and non-diabetes subjects[16]. High triglycerides
(TG)/ low high density lipoprotein (HDL)
cholesterol are both strong risk factors of IHD
in subjects without clinical cardiovascular
disease, this study shows 35% of IHD patients
had high TG, while HDL were low in 23%, both
items were more in females. This was lower
than findings in other studies[17,18] possibly
because of use of antihyperlipidemic drugs and
awareness to diets[19,20]. Table-5 shows that
hypertension was the most frequent risk factor
in non-IHD patients (36.6%), followed by
obesity (24.4%), diabetes (15.2%), high TG
(10%), low HDL (4.77%), with females
predominance in all components of metabolic
syndrome, especially obesity, this was
approximately similar to other studies[20,21]. A
wide spread of IHD risk factors and a low
awareness of their implication were found in the
population[22,23]. The results showed that 91.6%
of IHD patients had one or more of the risk
factors with slight females' predominance. A
single risk factor was present in 15.8% more in
males, two factors in 27.4%, three factors in
17.2%, four factors in 19.5%, while the fifth
metabolic factors were present in 11.6%, this

was slightly lower than results reported in other
studies[22,23]. From three risk factors and above,
females were more predominant in the
frequency of occurrence of metabolic syndrome;
this was similar to other studies[24,25].
Recommendations
In the light of our results, we highly recommend
an educational programme to emphasize the
following:
1.
2.
3.

Weight control to achieve a desirable weight (BMI
<25 kg/M2).
Increased physical activity, with a goal of at least 30
minutes of moderate intensity activity on most days
of the week.
Healthy feeding habits that include reduced intake
of saturated fat and cholesterol.
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