
Metabolic syndrome in obese versus non-obese 
persons In basrah 

Dr. Salman K. Ajlan, MB ChB, M Sc, Assist. Professor 

 
Abstract 

 
Background: The prevalence  of  obesity is continuously 
rising world-wide.     Obesity is an important  risk factor of 
cardiovascular disease (CVD),   metabolic syndrome (MS), 
and type 2 diabetes (T2D). 
Objective: To estimate the frequency  of  MS in  obese  
versus non-obese subjects  in Basrah, Iraq .  
Methods: This is a prospective clinical study performed in 
Al-Sadr Teaching  Hospital, Basrah, and included 86 obese 
subjects (with a BMI ≥ 30), 39 males and 47 females,  and 
132 non-obese subjects ( with a BMI < 30 ), 60 males and 
73 females as a control group. Measurement of  height, 
weight, waist circumference (WC), blood pressure         ( 
BP ), fasting blood glucose ( FBG ), total cholesterol (TC), 
triglycerides (TG ) and  high density  lipoprotein- 
cholesterol (HDL-C) levels were  carried out. The updated   
US National  Cholesterol  Education Program Adult 
Treatment  Panel  III      ( updated NCEP ATP III ) 
definition was used for the diagnosis of  MS. 

Results:  The frequencies of MS  were   significantly      
higher  among obese male and female persons (38.5% and 
42.6% respectively)  compared to non-obese  male and 
female persons (15.0% and 19.4% respectively), (P<0.01).  
On the    other hand,  the frequencies  of MS were non-
significantly higher among over weight male and female 
subjects (19.2% and 24.3% respectively) compared to 
normal weight male and female subjects (11.8% and 14.3% 
respectively), (P>0.05). The major determinants for MS in 
obese persons in either sex were   WC, BP and TG ( 
P<0.001, P<0.001 and  P<0.05 respectively). 
Conclusions: Obese individuals  are at a substantial risk for 
MS, and thereby, at a high risk of atherosclerotic CVD and 
T2D, and  their complications. 
Key Words: Metabolic syndrome, obesity, cardiovascular 
disease, type 2 diabetes. 
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besity is a chronic metabolic disorder 
associated with cardiovascular disease   
(CVD)  and increased morbidity and 

mortality. Obesity may be described as an excess 
body fat, and     is defined as a body mass index ( 
BMI= kg/m2 ) of  equal or more than 30.1-4 When 
BMI exceeds 30, the mortality rates from   all causes, 
CVD in particular,  are increased by       50-100%.1 

         Over weight and obesity is continuously rising 
in an epidemic rate all over the     world ,   and 
became a significant world-wide health problem. 
Beside it is almost  invariable in the developed world, 
however, also affects many developing    
countries.3,4,7-11 The pandemic pattern of obesity 
reflects changes in both energy intake and energy 
expenditure.4     Central obesity is an important  risk 
factor of CVD,   metabolic syndrome (MS), and type 
2 diabetes     (T2D). 2,12 Obesity is the   predominant 
factor leading to insulin resistance (IR),2,13 which   is 
the major pathogenetic mechanism   in the 
development of MS.2,14,15 

            It has been suggested earlier that regional 
adipose tissue distribution    could  serve as   an 
important correlate of glucose intolerance , 
hyperinsulinaemia and hypertriglyceridaemia    as 
these abnormalities were more frequently   observed 
in the presence of upper than lower body obesity.5 In 
addition, some workers stressed on the advantage of 
anthropometric   variables such as waist and hip 
circumferences to  develop a simple index of body fat 
distribution, the waist    to hip ratio.6  Furthermore,   a 
waist circumference, a measure of abdominal   or 
central obesity, of  >102 cm in  men  and  > 88 cm in 
women implies an   increased     metabolic  risk  as 
well as CVD risk.2,3 

          The MS ( syndrome X ) , also called "insulin 
resistance syndrome" is a cluster  of disorders 
including abdominal obesity, atherogenic 
dyslipidaemia, hypertension,     impaired glucose 
tolerance as well as proinflammatory and thrombotic 
states.2,12,16,17 That combination   of  diseases  is   
associated  with  an  increased  risk  of  development    
of atherosclerosis, T2D,  CVD, thrombotic events and 
all – cause mortality.18-20  
      The aim of this study was to determine the 
frequency  of  MS  among    obese  versus non-obese  
persons in Basrah.  

O
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methods  
 
          This is a prospective  clinical study , conducted 
from January 2006 throughout   December     2007 , 
and included 86 obese subjects ( with a BMI ≥ 30 ) , 
39 males,          23-69 years   of age  and 47 females, 
21-74  years of age. They   consulted the       
Outpatient Medical Department in Al-Sadr Teaching 
Hospital in Basrah, Iraq.       Regarding      medical   
and drug history,  6 (15.4%) of obese males were  
hypertensive         ( 4 of   them on        anti – 
hypertensive medication specifically  angiotensin 
converting enzyme  inhibitors),   5 (12.8%)  with T2D 
( 4  on   sulphonyl   ureas   drugs     and        the fifth 
was on insulin therapy ) and  4 (10.3%) with 
hypercholesterolaemia (on statins).                   Among  
obese  females, 8 (17.0%)  were hypertensive ( 5 of   
them on  anti – hypertensive    medications, 3 on 
angiotensin converting enzyme inhibitors,  1 on 
thiazide  diuretic     and the fifth was on calcium 
channel blocker), 4 (8.5%)  with  T2D ( on sulphonyl  
ureas     drugs )    and     3  (6.4%) with  
hypercholesterolaemia      ( 2 of  them on statins).       
In  addition, 132 apparently healthy non-obese   
subjects     ( with a BMI < 30 ), 60 males,    21-72 
years of age  and 72 females, 21-71  years of  age 
were  included as a control group. They have  no 
history of systemic diseases such  as hypertension or 
T2D. 

 For all participant, height, weight, and waist 
circumference ( WC ) were  measured. Systolic blood 
pressure ( SBP ) and  diastolic blood pressure      ( 
DBP ) were  also measured. 

The  updated  US National  Cholesterol 
Education Program Adult Treatment Panel III ( 
updated  NCEP ATP III ) definition was used for the 
diagnosis of the MS in this  study. The diagnosis of 
MS require the presence of at least   three of the 
following:12,21   

1. Increased WC:  Men ≥ 102 cm 
       Women ≥ 88 cm. 

2. Elevated TG: ≥ 150 mg/dl 
3. Decreased HDL-C:  Men < 40 mg/dl. 

      Women <  50 mg/dl.                           
4. Elevated BP: ≥ 130/85 mm Hg or the use of 

medication for hypertension. 
5. Elevated FBG: ≥ 100 mg/dl   or the use of 

medication for hyperglycemia. 

         Blood samples  were collected in a fasting state  
and used for the estimation of  fasting blood glucose ( 
FBG ) level and lipid profile. FBG, total cholesterol 
(TC), triglycerides (TG ) and  high density 
lipoprotein- cholesterol (HDL-C) levels were 
estimated by enzymatic   methods using kits from 
bioMerieux, France .  
 Statistical  analysis  was   performed   using   
Chi-square (X2)  and   t-tests.    P<0.05  was 
considered statistically significant.  
 
Results   
         Table 1 presents the physiological and 
biochemical parameters in the   studied subjects. 
Among males, WC (P<0.001), SBP,DBP, FBG, TG 
(P<0.01) were significantly higher among obese 
subjects compared to non-obese subjects,    while  
HDL-C  was significantly lower among obese  in 
comparison to non-obese males (P<0.001).   In  
females, similarly, WC , SBP, DBP , FBG, TG  were 
significantly  higher  among  obese  subjects 
compared to   non-obese  subjects  (P<0.001 for               
all parameters apart from  p<0.01 for  TG). On the 
other      hand, HDL-C  was    significantly lower 
among obese  than non-obese females (P<0.001). 
               As presented in Table 2, The frequencies of 
MS  were   significantly      higher  among obese male 
and female people (38.5% and 42.6% respectively)   
in  comparison to non-obese  male and female 
subjects (15.0% and 19.4%   respectively), (P<0.01).   
               Although the  frequencies of   MS were  
higher  among  over  weight   male   and female 
subjects (19.2% and 24.3% respectively) in  
comparison to male and    female subjects with normal 
weight  (11.8%  and  14.3%  respectively),  however,  
the  differences were statistically not significant 
(P>0.05), Table 3 . 
           Table 4 presents  variables of MS in men. 
BP≥130/85mm.Hg was found  among    59.0% of 
obese subjects compared to 16.7% of non-obese men  
( P < 0.001) . Also,         WC  ≥  102 cm was observed 
among 64.1% of obese in  comparison to 23.3% of   
non-obese subjects ( P < 0.001).  FBG    of ≥ 100mg 
/dl was found among 30.8% of  obese subjects 
compared to 15.0%  of non-obese males, however this 
difference was statistically not significant ( P >  0.05).  
In addition, TG level of  ≥  150 mg/dl  and  HDL-C 
level  of  
< 40mg/dl were reported among 53.8% and 43.6% of 
obese men respectively , in comparison to 30.0%  and 
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18.3% of  non-obese men (P < 0.05, P < 0.01 
respectively ) .  
          MS   variables in women are presented in Table 
5 . BP≥  130/85mm.Hg    was reported  among 70.2% 
of obese females compared to 13.9% of  non - obese  
females  
( P < 0.001) . In addition, WC  ≥  88 cm was found 
among 78.7% of  obese      subjects in  comparison to 
38.9%  of  non-obese  subjects ( P < 0.001)  . In 
addition,  FBG level           of ≥ 100mg/dl and TG 
level of       ≥ 150mg/dl were observed among 25.5% 
and 55.3% of obese women respectively , compared to 
11.1%  and 31.9% of non-obese women respectively ( 
P < 0.05 ). HDL-C  < 50mg /dl was observed among 
27.7% of  obese females compared to 18.1%  of non-
obese females, however this difference  was    
statistically not significant  ( P >  0.05).                           
 
Discussion 
          MS is a collection of  comorbidities that 
considerably increases the risk  of    development  
atherosclerotic CVD and T2D and peripheral artery 
disease.22-25    The    prevalence of MS is dramatically 
increasing  worldwide as a consequence of the 
continued obesity epidemic,8,26  and as a result  will 
have a substantial  impact on the global incidence      
of CVD and T2D.26 Currently, it is widely recognized 
that abdominal obesity,    hyperglycaemia, 
dyslipidaemia and elevated BP are common metabolic 
derangements that characterize the distinctive MS.17 
In addition, MS  refers  to a clustering of conventional 
or   major and emerging CVD risk factors within   a 
single individual. The established risk factors, include 
obesity, diabetes,     dyslipidaemia, hypertension, 
cigarette smoking,   family history of coronary heart   
disease (CHD) and aging. The other emerging risk   
factors are closely related to central obesity and 
include  hypertriglyceridaemia, small  dense LDL 
particles,  IR, and proinflammatory as well as 
prothrombotic states.11,27  
           The exact aetiological factors of  MS is still 
under considerable matter of    debate,  and  seem to 
be multifactorial in nature. IR and its consequent 
hyperinsulinaemia, is     a well recognized as an 
important   or even  central factor in the pathogenesis 
of MS.14,28 The other  implicated factors for  the    
development of MS     are lifestyle factors including 
obesity,   sedentary    lifestyle and diet.29-32 Additional  
aetiological  factors  for MS  are  atherogenic  
dyslipidaemia ,    pro-inflammatory  and pro-

thrombotic states.21,31,33  Importantly   to mention  that,   
IR  itself seems to be  due to a combination of   
genetic factors, physical inactivity,  obesity or pro-
inflammatory state.14,33-35 
           Beside the fact that, patients with MS are at a 
considerable  risk for atherosclerotic   CVD and T2D 
,and  the increased susceptibility for to cardiovascular 
(CV) events including myocardial infarction , stroke 
and peripheral artery disease.20,36  Also, MS is 
associated with  other  clinical conditions including 
chronic renal disease, polycyctic ovary syndrome, 
depression, fatty liver, lipodystrophies and other 
diseases.31,37-40   
          The present study clearly demonstrated a 
significant increase in the frequency of   MS    in 
obese people of either sex. This  observation was 
similar to that of other reports.22,41 The relationship 
between MS and obesity is based on the identification 
of several substances released from the adipose tissues 
including non – esterified  fatty acids (NEFAs), 
inflammatory cytokines, plasminogen activator 
inhibitor-1 (PAI-1), adiponectin, leptin    and resistin.  
Obese people have elevated circulating NEFAs and 
cytokines such as     tumour necrosis factor-α, and 
interleukin-6. These  adipocyte  products enhance IR 
in       the muscle. Additionally, obese  individuals  
have reduced  levels of adiponectin          which 
proposed to have   both anti-atherogenic and anti-
inflammatory properties.2  Furthermore, it has  been 
proposed  that ectopic fat accumulation, visceral and 
hepatic,  with  the pro-inflammatory state are crucial 
in       the pathogenesis of  MS.7,26. Moreover,  It    has  
been   suggested that  environmental factors during 
periods earlier  in life  may influence the susceptibility 
to the occurrence of MS later in life,    with a    
particular emphasis on the role of  unbalanced 
maternal nutrition.42    The  co-existence of   MS and 
obesity substantially increases  the risk of CHD and 
acute CV events  more  than  the presence of obesity 
alone.43  
         The epidemic of excess weight world-wide 
results from imbalance between     physical activity 
and energy intake. Physical inactivity together with 
unhealthy   diet consequently     lead to an increase in 
the incidence of   over weight and obesity, and hence, 
increases the  risk of CVD.2,44 Central or visceral 
obesity is a predictor of  atherosclerotic CVD, T2D  
and MS.7 It is associated with multiple atherosclerotic  
CVD risk factors.2        It has been emphasized that 
MS is  a multiplex CV risk factors and  develops 
through interaction of obesity and    metabolic 
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susceptibility.45 Some  CVD risk factors may act in a  
multiplicative    and not in an additive fashion.46           
              The present study also  revealed that the 
major determinants for MS in obese      persons were 
WC, BP and hypertriglyceridaemia respectively. It has 
been found   that, among the   five  components of the 
ATP III criteria, WC was the single most common 
parameter to likely   meet the MS criteria.47 In   
addition, Obese     people tend to have an elevated BP 
compared with lean people,2 and definitely  high BP is 
a well  established   CV risk factor.  Furthermore, 
hypertriglyceridaemia is a recognized  risk factor for 
CVD48-50, and had been reported among patients with 
CHD.51-53 
            Definitely, combating and  dealing with MS 
will substantially  reduces    the  risk of  T2D, CVD 
and CV events, with lifestyle intervention is the key 
step in MS intervention strategy. Low energy 
expenditure and physical     inactivity  increases  the 
risk of T2D    and CVD.54-56  On the other hand, 
Practicing regular moderate physical activity reduce 
IR,  improve glucose   tolerance and    lipid profile. 
Also, it prevent weight gain, obesity, MS, T2D and 
CVD.1,7,17,44,55,57,58 
            In conclusion, obese persons are at a 
considerable risk of the  development    of  MS. Thus, 
they are at a much greater risk of atherosclerotic  
CVD and  T2D, and their adverse clinical 
consequences.  
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Table 1. Physiological and biochemical Parameters among the studied subjects 

 
 

Parameter  
Obese 
 males 
n=39 

Non-obese males 
 n=60 

Obese    
 females 
n=47 

Non-obese females 
n=72 

Age ( year) 45.4 (9.9) 48.8 (12.4) 42.2(11.9) 39.8(13.8) 
BMI (kg/m2) 33.8 (2.4)*** 24.1 (3.1) 35.2(2.9)*** 24.6(3.4) 
WC (cm) 107.6 (7.4)*** 98.0 (3.8) 96.2(8.9)*** 87.1(2.4) 
SBP (mm.Hg) 133.1 (12.9)** 125.7 (12.2) 131.8(9.6)*** 123.2(11.3) 
DBP (mm.Hg) 90.1 ( 9.2)** 84.3 (8.1) 89.4(9.4)*** 82.1(7.6) 
FBG (mg/dl) 102.6 (19.2)** 94.1 (10.6) 104.4(23.2)*** 92.3(8.5) 
TG (mg/dl) 158.8 (35.9)**  139.9 ( 31.3) 156.0(30.1)** 138.3(28.9) 
HDL-C (mg/dl) 38.5 (6.1)*** 45.9 (6.4) 48.3(7.7)*** 53.2(5.5) 

 Values are given in mean( SD) .   
 **:  P < 0.01, ***: P < 0.001 ( obese males vs non-obese males, and obese females vs          non-obese females ) 
 
Table 2. The frequency of MS among the study groups 
  

 
MS  presence   

Obese     Non-obese 
 

No. % No. % 

M
al

es
* Present  15 38.5 9 15.0 

Absent  24 61.5 51 85.0 
Total  39 100.0 60 100.0 

Fe
m

al
es

**
 Present  20 42.6 14 19.4 

Absent  27 57.4 58 80.6 
Total  47 100.0 72 100.0 

            *   : X2= 7.734 , P < 0.01  ( obese males vs non-obese males) 
            ** : X2= 7.509 , P < 0.01  ( obese females vs non-obese females) 
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    Table 3. The frequency of MS among non-obese subjects  
               

 
MS  presence   

Normal weight    Over weight 
 

No. % No. % 

M
al

es
* Present  4 11.8 5 19.2 

Absent  30 88.2 21 80.8 
Total  34 100.0 26 100.0 

Fe
m

al
es

**
 Present  5 14.3 9 24.3 

Absent  30 85.7 28 75.7 
Total  35 100.0 37 100.0 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
              *  : X2= 0.644 , P > 0.05  ( normal weight males vs over weight males) 
             ** : X2= 1.149 , P > 0.05  (normal weight females vs over weight females ) 

 
 

Table 4. Criteria of MS among males 

 

Group   BP ≥ 130/85 
mm.Hg  

    WC ≥102cm
 

FBG ≥ 
100mg/dl 

TG ≥150mg/dl HDL < 40mg/dl 

No. % No. % No. % No. % No. % 

O
be

se
 Present  23 59.0 25 64.1 12 30.8 21 53.8 17 43.6 

Absent  16 41.0 14 35.9 27 69.2 18 46.2 22 56.4 
Total  39 100.0 39 100.0 39 100.0 39 100.0 39 100.0 

N
on

-
ob

es
e 

 Present  10 16.7 14 23.3 9 15.0 18 30.0 11 18.3 
Absent  50 83.3 46 76.7 51 85.0 42 70.0 49 81.7 
Total  60 100.0 60 100.0 60 100.0 60 100.0 60 100.0 

Level of significance  X2 =19.038 
P < 0.001 

X2=16.326  
P < 0.001 

X2 = 3.462  
P > 0.05 

X2 = 5.556  
P < 0.05 

X2= 7.423  
P < 0.01  

 
 
 
 
 
 
 

Table 5. Criteria of MS among females 
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Group   

BP ≥ 130/85 
mm.Hg  

    WC ≥88cm 
 

FBG ≥ 
100mg/dl 

TG ≥150mg/dl HDL < 50mg/dl 

No. % No. % No. % No. % No. % 

O
be

se
 Present  33 70.2 37 78.7 12 25.5 26 55.3 13 27.7 

Absent  14 29.8 10 21.3 35 74.5 21 44.7 34 72.3 
Total  47 100.0 47 100.0  47 100.0 47  100.0 47  100.0 

N
on

-
ob

es
e 

 Present  10 13.9 28 38.9 8 11.1 23 31.9 13 18.1 
Absent  62 86.1 44 61.1 64 88.9 49 68.1 59 81.9 
Total   72 100.0 72 100.0  72 100.0 72 100.0 72 100.0 

Level of Significance  X2 = 39.108 
P < 0.001 

X2= 18.117 
P < 0.001 

X2 = 4.227  
P < 0.05 

X2 = 6.322 
P < 0.05 

X2= 1.50  
P > 0.05  
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