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Background: There is an epidemic of several non communicable diseases and metabolic abnormalities
in humans including hypertension, obesity, hyperlipidemia, low high density lipoprotein cholesterol,
microalbuminurea, and insulin resistance. These diseases and metabolic abnormalities have been collectively
classified as metabolic syndrome and are closely associated with type 2 diabetes and other health problems
including death.

objectives: To investigate the prevalence of metabolic syndrome among type 2 diabetic patients in Baghdad
teaching hospital,the frequency, and distribution of risk factors according to gender groups in our studied
patients with metabolic syndrome in order to have an idea of the commonest possibly treated and prevented
risk factors to decrease morbidity and mortality of metabolic syndrome.

Patients and methods: A cross sectional study was done during the period 1st March 2011 till the 1st of
March 2012, a sample of 220 patients with diabetes mellitus who accepted to take part in this study was
recruited. All patients were subjected to clinical examination and laboratory tests according to the updated
ATPI111 criteria, in which we measured blood pressure,waist circumference, fasting blood sugar, fasting
high density lipoprotein level and fasting triglyceride level, these data were analyzed by Statistical package
for social science version 18.

Results: There were 220 patients with mean age of (54.524+ 9.5), male to female ratio 1.4, metabolic
syndrome was present in 41.8% (92) and 58.2% (128) had no metabolic syndrome . The frequency of
positive risk factors in association with metabolic syndrome were, for the waist circumference 114 patients
(51.8%), high triglyceride level 65 patients (25.5%), low high density lipoprotein level 10 patients (4.5%),
hypertension > 130/85 mmHg 117 patients(53.15%) and fasting blood sugar 220 patients (100%).
Conclusions: The study showed that metabolic syndrome prevalence still an important factor for the
morbidity and mortality of Iraqi patient in spite of its low prevalence compared to other similar studies.
Key Words: metabolic syndrome,type 2 diabetes mellitus.

Introduction:

There is an epidemic of several non communicable diseases
and metabolic abnormalities in humans including hypertension,
obesity, hyperlipidemia, low high density lipoprotein [HDL]
cholesterol, microalbuminuria, and insulin  resistance(1,2).
These non communicable diseases and metabolic abnormalities
has been collectively classified as metabolic syndrome (met.s)
(3) which is closely associated with type 2 diabetes (DM2) (4)
and other health problems that all might finally lead to death
(5). Many have blamed unhealthy diet (6) and lack of exercise
for the epidemics of type 2 diabetes and metabolic syndrome.
Diet and exercise have been been very effective (7) and have
not stopped the the cure for metabolic syndrome but have not
epidemic to date.

Other investigators have proposed that metabolic syndrome is
an inflammatory condition, or the result of increased cortisol
production. (8-11).There are many definitions of metabolic
syndrome , According to World Health Organization (WHO),
the symptoms of metabolic syndrome are, High insulin levels
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means an increasing fasting blood glucose or post meal
glucose, Abdominal obesity in which the waist to hip ratio is
greater than 0.9 and the body mass index is at least 30 kg/m2
with a waist measurement over 37 inches, Triglyceride level
of at least 150 mg/dl or HDL cholesterol lower than 35 mg/
dl, and the Blood pressure of 140/90 or above.(12) Because
of'its critical and central role in the development of metabolic
syndrome, DM2 and many cardiovascular disorders, will be
a critical component of care in shortcoming future. Treating
metabolic syndrome can prevent or ameliorate cardiovascular
disease and type 2 diabetes(13,14,15)

Thereis debate regarding whether obesity orinsulinresistance is
the cause ofthemetabolic syndrome orifthey are consequences
of a more far-reaching metabolic derangement .Some have
pointed to a variety of causes including increased uric
acid levels caused by dietary fructose (16,17,18).

Aims of the study.

1. To investigate the frequency of met.s among type 2 diabetic
patients in Baghdad teaching hospital.

2. To investigate the frequency and distribution of risk factors
in relation to gender groups in the studied patients with
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met.s , according to the updated ADULT TREATMENT
PANEL(ATP)111 criteria in order to have an idea of the
commonest possibly treated and prevented risk factors.

Patients and Method:

A cross sectional study was conducted during the period Ist of
March 2011 till the 1st of March 2012, 220 patients with type 2
diabetes mellitus seen in the in-patient and out-patient clinic of
Baghdad Teaching Hospital, who accepted to take part in this
study, were recruited. Data was collected and recorded in the
questioner paper including: The age in years, Gender, Duration
of DM2. All patients were subjected to clinical examination,
including:

-Waist circumference measurement (cm): The waist
circumference was measured by non stretchable tape, the
patient was positioned symmetrically in a standing position,
and halfway between lower rib and iliac crest we recorded the
waist circumference(19).

-Blood pressure (mmHg): The Bp was measured using
mercury sphygmomanometer, the centre of the cuff bladder
placed over the brachial artery and the lower edge of the cuff
i1s2-3 cm above the point of brachial artery pulsation. Two
blood pressure recordings were obtained from the right arm of
patients in a sitting position, the arm and heart at same

level, after 30 minutes of rest at 5-min intervals, and their
mean value was calculated (20).

-And finally blood samples were drawn from the patients after
fasting for at least 8 hours(10), and sent for laboratory tests
measuring in labs.of Baghdad Teaching Hospital:
« Fasting TG (mg/dL).
% Fasting HDL (mg/dL).

Fasting Blood Sugar (mg/dL).

*

7
X

®,

If at least three or more of the clinical and/or laboratory
results of any patient fall within the following ranges of
readings(13).

Clinical identification of the metabolic syndrome according to
the updatedATP111 definition(13)

Risk factor Defining level

>40 inches (102 cm) in men
>35 inches (88 cm) in women

Waist circumference

Triglycerides > 150 mg\DI
HDL-C .
(high-density lipoprotein <40 mg/dI.‘ fnmen
<50 mg/dL in women
cholesterol)
Blood pressure >130/>85 mmHg
Fasting glucose >100 mg/D1

Statistical analysis

Data analysis was computer aided. An expert statistical advice
was sought for. Statistical analyses were done using Statistical
Package for Social Sciences (SPSS) version 18 computer
software. Chi square and Pearson’s correlation was used to
assess the results.

Results:

On the basis of ATP111 Guidelines, 220 patients with type 2
diabetes were studied, 41.8% (92) of them were found to have
met.s and the remaining 58.2% (128) patients had no metabolic
syndrome.

The male to female ratio was 1.4:1, no significant difference
had been found regarding the gender and metabolic syndrome
P.value >0.05.(Table 1).

Table 1.Frequencies and percentages of metabolic syndrome distributed by gender.

Gender With metabolic Syndrome | Without metabolic Syndrome Total P. value
Count 43 48 91
Females
% of Total 19.5% 21.8% 41.3%
0.22
Count 49 80 129
Males
% of Total 22.3% 36.4% 58.7%
Count 92 128 220
Total
% of Total 41.8% 58.2% 100.0%

The mean age of all patients was (54.5+ 9.5) year with a range
of (31 —79) year (Table 2). The mean duration of Diabetes of
all patients was (11.1 £ 3.2) years with a range of (1-21) years.
(Table 2)

The mean Waist circumference of all patients (cm) was (95.7
+ 11.8) with a range of (65 — 126 cm). (Table 2)The mean
Triglyceride level of all patients (mg\dL) was (134.9 + 16.8)

with a range of (95 — 174 mg\dL). (Table 2)

The mean HDL level of all patients (mg\dL) was (53.95+7.1)
with a range of (34 — 60 mg\dL). (Table 2) The mean Fasting
blood sugar of all patient (mg\dL) was (118.8 + 12.3) with a
range of (105 — 145 mg\dL). (Table 2) The percent of patients
with blood pressure >130/85 mmHg was 53.2% (117patient
out of the total 220 patient).( Table 2).
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Mean £SD Range

Age (year) 54.52+ 9.5 31-79

Duration of Diabetes (year) 11.1£3.2 1-21
Waist (cm) 95.7 £ 11.8 65-126
Triglycerides mg\dL 1349+ 16.8 95-174

HDL mg\dL. 53.95+ 7.1 34-60
Fasting blood sugar mg\dL 118.8 +£12.3 105 - 145

Blood pressure >130/85 mmHg 220/117 (53.2)%

The frequency of  the positive risk factors in the
sample according to gender were as follows; (Table 3).
The frequency of the waist risk factor, 51.9% (114patients)
total, males 30.5% (67 patients) and females 21.4% (47
patients). The frequency of the high Triglyceride level risk
factor, 25.5% (65 patients) total, males 15.5% (34 patients)
and females 10.0% (22 patients).

The frequency of the low HDL level risk factor, 4.5% (10
patients) total, males 0.9% (2 patients) and females 3.6% (8
patients). The frequency of Blood pressure >130/85 mmHg
was 53.17% (117 patients) total, males 32.72% (72 patients)
and males 20.45% (45 patients). The frequency of the high
FBS level risk factor, 100% (220 patients) total, males 58.6%
(129 patients) and females 41.4% (91 patients).

Table3. Frequencies of positive Risk factors present in patients distributed by gender

. Gender
Risk Factor ¥ 1 Nal Total
emaie ale
. L. Count 47 67 114
High Waist circumference (cm) % of Total 21.4% 30.5% 51.9%
it criolecorides metd] Count 2 34 56
tr cerides m
18 triglycerides me % of Total 10.0% 15.5% 25.5%
Low HDL nte\dl Count 8 2 10
ow m
& % of Total 3.6% 0.9% 4.5%
Hish Blood Count 45 72 117
1 00 ressure
& P % of Total 20.45.% 32.72% 53.17%
, , Count 91 129 220
High Fasting Blood sugar mg\dl % of Total 11L4% 8.6% T00%

The frequencies

of risk factors for met.s in the study,

factors, both (total of 128 patients) didn’t fulfill the criteria of

according to the updated ATPIII criteria is shown in ( Figure
1), we had 220 patients, all of whom have DM?2 (FBS greater
than 100mg/dl), the column (1) shows that 35 patients had only
DM2 i.e. only one risk factor, the column (2) shows that 93
patients had DM2 with another risk factor i.e. only two risk

the updated ATP111. The remaining 92 patients had 3 or more
risk factors and fulfilled the required criteria, in the column
(3) 73 patients had 3 risk factors, in the column (4) 18 patients
had 4 risk factors, and only 1 patient had all the 5 risk factor,
in the column (5).
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Figure 1. Frequencies of different combination of risk factors of all patients (N=220)

By comparing the clinical parameters of male patients, there was a significant association between the resence of metabolic
syndrome and waist circumference (p value 0.042), age (p value 0.038), Blood pressure (p value 0.008) and triglyceride (p value
0.033))

There was no significant association between the presence of metabolic syndrome and the duration of diabetes in years (p value
0.61), HDL mg\dL (p value 0.56) and FBS mg/dl (p value 0.95). (Table 4)

Table 4. Comparison of Clinical Parameters in male patient, with and without Metabolic Syndrome (n=129

Metabolic syndrome Present (n=49) Metabolic syndrome Absent (n=80)
Clinical Parameter P .value
Mean + SD Range Mean + SD Range

Age (year) 56.7 £ 9.1 32-77 53.6 + 8.4 37-79 0.038
Duration of Diabetes (year) 10.9 + 3.2 1-17 11.2 £ 3.1 3-21 0.61
Waist (cm) 104.67 + 8.9 87 — 126 101.65+9.2 77 - 124 0.042
Triglycerides mg\dL 13.5+16.4 109-174 1342+ 17.2 103 - 168 0.033
HDL mg\dL 53.59 £ 6.9 35-60 52.46 £ 7.4 34-60 0.39
Fasting blood sugar mg\dLL 119.2+12.4 105 - 144 118.8 £ 12.7 105 - 144 0.95
Blood pressure 34 (69.4%) 38 (47.5%) 0.008

By comparing the clinical parameters of female patients, there was significant association between the presence of metabolic
syndrome and the waist circumference (p value 0.027), age (p value 0.004), Blood pressure (p value .001) and triglyceride (p
value 0.013).

There was no significant association between the presence of metabolic syndrome and duration of diabetes in years (p value
0.53), HDL mg\dL (p value 0.08) and FBS mg/dl (p value 0.11). (Table 5)

Table 5. Comparison of Clinical Parameters in female patients, with and without Metabolic Syndrome (n=91)
o Metabolic syndrome Present (n=43) | Metabolic syndrome Absent (n=48) P value
Mean + SD Range Mean + SD Range

Age (year) 51.7+11.5 31-79 54.8+9.4 32-75 0.004

Duration of Diabetes (year) 10.6 + 3.8 2-16 11.3+£3.1 3-18 0.53

Waist (cm) 90.33 + 8.8 68 — 107 86.1 £9.2 65-107 0.027

Triglycerides mg\dL 143.4 £1 6.5 95 -161 1352+ 17.3 97 — 158 0.013

HDL mg\DI 55.54 £ 6.17 43 -60 54.5+6.17 44 - 60 0.42

Fasting blood sugar mg\dL. 116.3 + 9.7 105 - 143 120.7 + 13.5 105 - 145 0.11

Blood pressure 28(65.12%) 17(35.4%) 0.001
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Discussion:

In this cross-sectional study of 220 type 2 diabetes patients,
we have found the prevalence of met.s (according to updated
ATP III Criteria) to be 41.8% (92 patients), The prevalence
between males 22.3%(49) and females 19.5% (43) showed no
significant difference and the male to female ratio was 1.4:1 .
The prevalence of met.s in our study was 41.8% (92 patients),
it was in disagreement with a study done in Iraq/ Basrah in
2002 which showed the prevalence of met.s. in type 2 diabetes
patient to be 86% (82.7% of males and 94.5% of females)
(21), this large difference could be explained by many factors
including; population studied with selection bias, different
ethnic groups in Al-Basrah than in Baghdad (22),life style
differences, dietary habits and health care availability. Another
study from Uyo - South Nigeria in 2008 involving 240 patients
that showed high prevalence of met s which was found to be
62.5%., which was in disagreement with our study. (23)Our
study was also in disagreement with other studies that showed
lower prevalence of met.s as; The prevalence of the metabolic
syndrome in south Indian was estimated to be 25.8%, in the
general population, based on more than one criteria to define
met.s.(24) The Prevalence of met.s. in type 2 diabetes patients
in Aden governorate study(25) in 2005-2006 was 32.2 %
(1390ut of 460 patient), 25% males and 37% females.The
mentioned differences in the prevalence of met.s of the above
studies from our study can be contributed to ethnic variations,
different lifestyles, different dietary habits and medical care
availability, cost and performance .The prevalence of met.s in
our study (41.8%) was comparable with the studies:

In Shanghai (26), one thousand thirty-nine (1039) patients
with type 2 diabetes over 30 years of age were studied in
2008, prevalence of met.s according to IDF criteria was 50%.
In Iran (27), two hundred (200) patients with type 2 diabetes
were studied in 2011, the prevalence of metabolic syndrome
according to (ATP-IIT) guidelines was 51.50%.

These slight differences from our study can be explained to be
due to number of patients involved (in Shanghai study (26),
life style differences in each country, dietary habits and health
care availability.

The most common risk factor in our study next to DM2
(character of our sample patients) was hypertension with a
prevalence of 53.15% (117 patients), then waist circumference
with a prevalence of 51.8% (114 patients),then TG level with
aprevalence of 25.5% (65 patients) and lastly HDL level with
a prevalence of 4.5% (10 patients) (Table 3). Similar results
was found in the Basrah study (21) in regard to the most and
least common risk factors, in which hypertension was the most
common risk factor and HDL level was the least common risk
factor, Also similar results was found in the Uyo study (22),
hypertension was also the most common risk factor and HDL
level was the least common risk factor .In Aden study (23)
similarly hypertension was the most common risk factor.

In our study no significant difference had been found regarding
the gender and metabolic syndrome P .value > 0.05 (Table 1)
which is in disagreement with the Basrah study (21), Iran study
(27) and Pakistan study (28).

Racial and life style differences, could explain these differences.
It was similar to a study done in Nigeria (28 ) involving 963
patients with DM2 in 2010, that showed prevalence of met.s
was similar in both genders except for ages 70-79 where the
proportion of men with met.s was found to be almost twice
that of females.

Conclusions:

Prevalence of metabolic syndrome was low in the study, and
this may be due to the small number of participants . The most
common risk factors significantly associated with met.s next
to DM2 (character of our sample patients) was hypertension,
then waist circumference and lastly high TG level,. There was
no significant association of met.s with the duration of diabetes
(years),low HDL level and FBS level. There were no significant
differences in the prevalence between males and females. The
most common combination of risk factors associated with met.s
in males was Waist, high level triglycerides and fasting blood
sugar, whereas it was Waist, low high density lipoprotein and
fasting blood sugar for female patients.Finally even though
prevalence of met.s was low, it’s still an important factor for
the morbidity and mortality of Iraqi patients.
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