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Abstract: Morbidity of obesity-related diseases tends to increase due to a rise in the body mass index (BMI). We aimed to investigate how the
body composition and biochemical parameters change while BMI increases in adult women were categorized as so: as normal
weight, overweight and obese. Our objectives are to study the effects of those changes in the development of metabolic disturbances
and to find out which parameters are the most sensitive to predict cardiometabolic risks. Three hundred and twenty two records of
adult women (mean age: 38.62+12.71 year) who admitted to our unit concerning about losing or preserving their weights, were
analyzed in the study. All patients had undergone anthropometric measurements and body composition analyses as well as some
biochemical tests. Body composition analyses were performed by means of the Bioelectrical Impedance Analyzer (BIA). Increase in
BMI significantly increased the body fat, blood sugar, insulin, triglyceride and uric acid levels. BMI and circumference of the waist were
significantly and negatively correlated with the ratio of body water and lean mass/fat mass. However they were positively correlated
with the ratio of fat mass and basal metabolism. Furthermore, it was also found that BMI and circumference of the waist were signifi-
cantly and positively correlated with level of fasting blood sugar, insulin, triglyceride, homeostasis model assessment insulin resistance
(HOMA-IR), uric acid and fibrinogen levels, and negatively correlated with high density lipoprotein (HDL) cholesterol level. In multiple
regression analyses, circumference of waist measurements was significantly correlated with insulin, triglyseride and HDL, whereas the
correlation between BMI and these parameters was not found significant. Total body fat mass (as %) showed significant correlation
only with HDL-C level. It could be said that obesity which is a disorder that causes many health complications and affects the quality
of life in the short and long term could be prevented or cured by keeping negative environmental conditions under control. According
to our results, visceral adipose tissue (VAT) measurement was thought to be more related for metabolic and cardiovascular disorders
rather than BMI. We also propose to test fasting blood glucose, insulin, triglyceride, HDL, fibrinogen, homocystein (HOM) levels along
with VAT measurements to predict more truly about not only global cardiometabolic risk but also dementia in later life.
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1. Introduction

Obesity is a chronic, multifactorial disorder which is
also an important public health issue attaining global
epidemic (globosity) rates in many countries and
negatively affecting the expectancy and quality of life.
Obesity does not only affect an individual’s psychological
condition but also increases the risk of contracting many
chronic diseases. Morbidity of obesity-related diseases
tends to increase with the rise in the body mass index
(BMI). Obese patients are under greater risk in terms
of disorders such as the coronary artery disease,
hypertension, hyperlipidemia, diabetes, some types
of cancer, cerebrovascular incidents, osteoarthritis,
pulmonary diseases and sleep apnea etc [1]. Moreover,
it is reported that there is a positive correlation between
obesity and depression by the increase in the specific
nutritional psychopathologies of obese people such
as a decrease in their self-esteem [2]. For this reason,
reducing weight plays a key role in preventing those who
are obese from many chronic diseases and improve the
prognosis for any existing disease.

According to the clasification of Body Mass Index
(BMI=Weight (kg) / Height (m?)), people with a BMI of
18.5-24.9 kg/m? are considered to be within normal
range while those with a BMI of 25.0-29.9 kg/m? are
considered overweight and of 30.0-39.9 kg/m? are
obese. Individuals with a BMI of over 40 kg/m? are
classified as being morbidly obese [1]. Independent
from underlying reasons, overweight and obesity do
not only cause aesthetic problems but also significantly
increase mortality and morbidity. In addition, it is also
proven that insulin resistance and metabolic syndrome
arising out of obesity accelerate cognitive degeneration
in later years, and makes individuals more susceptible
to the Alzheimer disease and the formation of vascular
dementia [3-10].

Although the body mass index is a simple tool and
widely used in clinical practice to determine obesity, an
elevated BMI alone is not sufficient to diagnose visceral
adiposity and related cardiometabolicrisks. So, additional
anthropometric and biochemical measurements seem
to be needed. In this study we wanted to investigate how
the body composition and biochemistry changes, as
BMl is increasing from normal weight to overweight and
obese. Since, the body fat content and its distribution
differ according to age, sex, ethnicity, physical activity
level, disease status etc. only adult women who were
not in menopause and didn’'t have any known disease
or drug usage were included in this study. We also
aimed that which parameters were the best predictors
to estimate obesity related metabolic risks.

2. Material and Methods

In our obesity clinic, we made anthropometric and
biochemical tests as a primary investigation for our
patients who came to lose weight or to keep their
weight under control. Our routine anthropometric tests
include measurements of height, weight, waist and
hip circumferences, and analysis of body composition.
In the course of our study, we reviewed the history of
adult women who came to our obesity clinic with weight
problems; 322 adult women were selected (mean age:
38.62+12.71 year), our candidates had no history of
endocrine-metabolic, autoimmune, psychiatric problems
in their first visit to our clinic and had no history of using
drugs and did not reach menopause yet. Patients who
had showed any medical problems in the primary tests
and were got medical therapy and followed up were
discarded from the study. All data about the patients’ body
composition analysis, anthropometric and biochemical
tests was thoroughly studied.

Body composition analyses are performed by means
of the Bioelectrical Impedance Analyzer (Bodystat
1500MDD, England). Blood samples are taken in the
morning from the antecubital vein after an overnight
fasting for some biochemical parameters (serum fasting
blood glucose (FBG), insulin, thyroid stimulating hormone
(TSH), free T3 (FT3), free T4 (FT4), high sensitive C
reactive protein (hsCRP), uric acid, triglyceride, high
density lipoprotein (HDL), low density lipoprotein (LDL)
and total cholesterol, homocystein (HOM), vitamin B12,
folic acid, glycosylated hemoglobin A1C (HBA1C),
fibrinogen). Body mass index and homeostasis model
assessment (HOMA) index were calculated based on
related formula [11].

Biochemical parameters (serum FBG, uric acid,
triglyceride, HDL, LDL and total cholesterol) were
measured using an Olympus AU 800 autoanalyzer
(Olympus, Japan). FBG was analyzed using the
Hexokinase method. The method for uric acid was
Uricase. HDL, total cholesterol and triglycerides were
measured by enzymatic methods in all samples.
Serum hsCRP concentrations were determined with
immunonephelometry using BN Il Systems Analyzer
(Dade Behring, Malburg, Germany). FT3, FT4 and TSH
were measured by Immulite 2000 (DPC; LosAngeles,
USA). FT3 and FT4 were measured by competitive
analog basedimmunoassay. TSHlevels were determined
by two side chemiluminescent immunometric assay.
Insulin was measured with Immulite 2000 analyzer
(DPC, USA) by Chemiluminescent immunometric
assay. Serum B12, folic acid levels were measured by
radioimmunoassay (RIA) (DPC,USA). Plasma level of
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Table 1. Comparison of anthropometric measurements, body composition and biochemical parameters by BMI groups.

BMI (kg/m?) 18.5-24.9 25-29.9 30+
n=57 n=83 n=182
Mean SD Mean SD Mean SD p

Weight (kg) 57.50 6.60 69.24 6.14 91.14 16.41 <0.001
BMI (kg/m?) 22.37 1.85 27.35 1.71 37.00 6.36 <0.001
Waist Circumference (cm) 72.20 5.48 82.32 4.83 101.32 12.11 <0.001
Body water % 54.92 6.95 48.70 4.02 4491 4.34 <0.001
Fat mass % 26.04 4.98 33.35 5.85 37.28 5.61 <0.001
Lean Mass % 73.97 4.99 66.15 6.69 62.52 5.65 <0.001
Basal Met. (kcal) 1417.19 102.68 1516.33 118.27 1732.86 221.08 <0.001
Glucose (mg/dl) 89,05 15.31 92.14 10.04 96.08 12.89 <0.01
Insulin (mIU/ml) 8,96 5,01 11,05 5,67 17,69 11,04 <0.001
Triglyceride (mg/dl) 74.44 30.94 103.45 54.58 126.24 66.94 <0.001
Cholesterol (mg/dl) 194.65 34.75 205.17 44.22 203.80 40.38 0.405
HDL-C (mg/dl) 55.54 10.10 55.77 16.25 48.61 11.40 <0.001
LDL-C(mg/dl) 125.79 32.51 130.20 37.95 133.34 37.28 0.503
HOMA-IR 1.96 1.51 2.70 1.50 4.55 2.42 <0.01
Uric Acid (mg/dl) 3.73 .58 4.01 1.02 4.85 1.35 <0.01

SD: Standard deviation, HDL-C: High density lipoprotein cholesterol, LDL-C: Low density lipoprotein cholesterol, HOMA-IR: Homeostasis model

assessment-insulin resistance.

homocysteine was determined by high performance
liquid chromatography (HPLC) (by Agilent 1100 Series),
coupled with fluorescence detector. Plasma fibrinogen
levels were measured by Dade Behring BCT analyzer
(Dade Behring, Malburg, Germany).

Data analyses were assessed by using the SPSS
for windows 10.0 software. The Anova, Kruskal Walls,
Multiple-Regression analysis and Pearson methods
were used. Multiple Regresyon analyse was applied to
identify the best predictor for cardiometabolic risk factors
whether only BMI or adipose tissue measurements
together with several biochemical parameters are the
best.

3. Results

Changes in anthropometric measurements, body
composition and biochemical parameters by BMI
groups were as presented in Table 1. As BMI increases,
circumference of waist and body fat ratio increase and
the ratio of body water and ratio of lean body mass were
significantly decreased. In addition, it was also found
that increase in the BMI causes significant increases in
the levels of blood sugar, insulin, triglyceride and uric
acid, but significant decrease in HDL-C level. CRP,
THS, HBA1C, ALT, AST, Fibrinogen and Homocystein
levels didn’t show any significant differences between
BMI groups.

The correlation of BMI and waist circumference with
the body composition and biochemical parameters are
as presented in Table 2.

BMI and waist circumference were significantly and
negatively correlated with ratio of body water and lean
mass/fat mass. They were positively correlated with
ratio of fat mass and basal metabolism. Furthermore,
it was also found out that BMI and circumference of
waist were significantly and positively correlated with
level of fasting blood sugar, insulin, triglyceride, HOMA-
IR, uric acid and fibrinogen levels. However, BMI and
waist circumference were significantly and negatively
correlated with HDL cholesterol.

In multiple-regression analyses, circumference of
waist and body fat percentage for HDL; circumference
of waist for insulin; circumference of waist for triglyceride
were found significantly correlated (Table 3).

4. Discussion

The obesity epidemic is a major public health problem
worldwide. Adult obesity is associated with increased
morbidity and mortality. Measurement of abdominal
obesity is strongly associated with increased
cardiometabolic risk, cardiovascular events, and
mortality. Although waist circumference is a crude
measurement, it correlates with obesity and visceral
fat amount, and is a surrogate marker for insulin
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Table 2. Correlation of the body mass index and waist circumference
with the body composition and biochemical parameters.

BMI (kg/m?) Waist Circumference

n=322 (cm) n=278

r p r p
Waist Circumference (cm) | .915 <0.001
BMI (kg/m?) .023 799 .696 <0.001
Body water (%) -.659 <0.001 -.617 <0.001
Body fat mass (%) 584 <0.001 598 <0.001
Lean body mass (%) -115 0.063 -112 0.091
LEAN/FAT -.740 <0.001 -.692 <0.001
Basal Metab. (kcal) 772 <0.001 .738 <0.001
Glucose (mg/dl) 314 <0.001 .351 <0.001
Insulin (mIU/ml) 484 <0.001 .512 <0.001
Triglyceride (mg/dl) 271 <0.001 .358 <0.001
Cholesterol (mg/dl) .035 .556 .055 .399
HDL-C (mg/dl) -.248 <0.001 -.240 <0.001
LDL-C (mg/dl) .069 .266 .054 418
HOMA-IR 524 <0.001 .567 <0.001
HBA1C (%) .067 653 .030 852
TSH (mIU/ml) -.066 329 -072 322
Uric Acid (mg/dl) 409 <0.001 411 <0.001
ALT (U/L) 133 .389 176 284
AST (U/L) 127 422 114 503
Fibrinogen (mg/dl) 312 <0.001 .317 <0.05
Homocystein (umol/L) .620 <0.01 447 .072

BMI: Body mass index, HDL-C: High density lipoprotein cholesterol,
LDL-C: Low density lipoprotein cholesterol, HOMA-IR: Homeostasis
model assessment-insulin  resistance, HBA1C: Glycosylated
hemoglobin, THS: Tyroid stimulating hormone, ALT: Alanine
aminotransterase.. AST. Aspartate. fransaminase... s

resistance. A normal waist circumference differs for
specific ethnic groups due to different cardiometabolic
risk. One criterion for the diagnosis of the metabolic
syndrome, according to different study groups, includes
measurement of abdominal obesity (waist circumference
or waist-to-hip ratio) because visceral adipose tissue is
a key component of the syndrome [11-14]. The waist
circumference measurement is a simple tool that should
be widely implemented in clinical practice to improve
cardiometabolic risk stratification.

The metabolic syndrome is a cluster of cardiovascular
risk factors associated with obesity. The defining
components of the metabolic syndrome are elevated
waist circumference, elevated ftriglycerides, reduced
high-density lipoprotein cholesterol (HDL-C), elevated
blood pressure, and elevated fasting glucose [15]. The
risk of type 2 diabetes mellitus (DM) and cardiovascular
diseases (CVD) increases dramatically with the
accumulation of these risk factors. The pathophysiologic
basis of metabolic syndrom is complex and reflects
several interrelated disturbances of glucose and lipid
homeostasis.

The expansion of adipose tissue mass, especially of
the visceral adipose tissue depot, is observed in the vast
majority of individuals carrying the clinical features of
the metabolic syndrom. As waist circumference can be
used as a crude estimate of visceral fat accumulation,
its measurement provides furter information on
cardiovascular and type 2 diabetes risks, at any given
body mass index value. However, an elevated waist
circumference might also be the result of an increased
“cardioprotective”  subcutaneous adipose tissue

Table 3. Muliple-regression analyses results for anthropometric measurements of biochemical parameters related with cardiovascular risk

factors.

Unstandardized Standardized t P

Coefficients Coefficients
HDL Beta Std. Error Beta
(Constant) 73.436 8.237 8.916 .000
BMI 113 284 .048 .397 692
Waist Circumference -.452 A4 -.384 -3.197 .002
Body fat mass % 452 174 193 2.597 .010
Triglyceride
(Constant) -58.798 35.968 -1.635 104
BMI -1.333 1.246 -124 -1.070 .286
Waist Circumference | 2.558 612 480 4.182 <0.001
Body fat mass % -.638 769 -.059 -.830 408
Insulin
(Constant) -10.665 5.413 -1.970 .050
BMI 133 185 .088 717 AT74
Waist Circumference .280 .091 374 3.058 .003
Body fat mass % -175 A17 -118 -1.493 137
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mass. So, additional biochemical parameters seem
to be needed along with BMI and waist circumference
measurements to predict cardiometabolic risks in adult
obese people. Some authors proposed the measurement
of plasma triglycerides along with waist circumference,
the so-called “hypertriglyceridemic waist” might better
quantify visceral obesity and its health hazards than
waist circumference alone [16,17]. Hypertriglyceridemic
waist is thought to represent an altered, dysfunctional
and highly lipolytic adipose tissue that is major culprit
abnormality behind the metabolic syndrom and
associated cardiometabolic risk, independently from
classical cardiovascular disease risk factors such as
age, sex and plasma low density lipoprotein (LDL)
cholesterol levels.

In a study conducted among US adults, there is
a high prevalance of clustering of cardiometabolic
abnormalities among normal-weight individuals and a
high prevalence of overweight and obese individuals
who are metabolically healthy [18].

Since there might be several metabolic abnormalities
in also normal weight ranges, we wanted to investigate
the changes in biochemical and anthropometric
measurements among adult female grouped as normal
weight, overweight and obese according to known
formula as BMI.

In our study, we found a parallel increase in the
anthropometric measurements (waist circumference and
percentage of body fat) and biochemical parameters (i.e.
a significant increase in fasting blood glucose, insulin,
triglyceride and levels of uric acid and a significant
decrease in HDL levels) with obesity level (Table 1).
These findings show that the increase in the obesity
level of the individual will increase the risk of metabolic
syndrome.

However CRP, TSH, HBA1C, ALT, AST, Fibrinogen
and Homocystein levels didn’t show any significant
differences between BMI groups.

The clustering of hypertension, hyperglycaemia
and gout was first recognised in 1920 [19]. In 2004,
The National Cholesterol Education Program’s Adult
Treatment Panel Il (ATPIIl) defined the metabolic
syndrom, which were furter modified by the International
Diabetes Federation (IDF) in 2005. According to ATP
lll, patients having at least 3 of 5 characteristics —
abdominal obesity, elevated triglycerides, decreased
HDL-cholesterol, increased blood pressure or increased
fasting plasma glucose — can be diagnosed as having
the metabolic syndrom [20]. IDF declares similar criteria
fairly consistent with ATP Il [21]. Slight differences
include central obesity as the major feature and the
fulfilment of two of the other four manifestations. The
borderline glucose concentration is lower in IDF criteria

(100 mg/dl), with a strong recommendation for oral
glucose tolerance test (OGTT) when exceed. The waist
circumference criteria are more strict by IDF (>80 cm
for Europid women) and different for different ethnic
groups.

In the course of our study, the average waist
circumference in overweight and obese groups; and
the HDL-C values of obese group counterbalances
the diagnostic criteria of the IDF metabolic syndrome.
Fasting glucose and triglyceride levels of any individual
in the groups didn’t counterbalance neither ATP IIl nor
IDF diagnostic criteria. However, fasting insulin levels
and HOMA-IR indexes showed significant differences in
the groups, and the highest level found in obese group
(Table 1).

Insulin resistance (IR) is a common pathologic state
in which target cells fail to respond to ordinary levels
of circulating insulin. It results in inability of insulin to
provide normal glucose and lipid homeostasis [11].
Hence, higher than normal concentrations of insulin are
needed in order to maintain normoglycaemia.

Fasting plasma insulin concentrations and HOMA

index are usually applied to evaluate IR. Degree of
insulin resistance (IR) is determined according to the
HOMA-IR formula [11,22].
In cases when HOMA-IR >4.0, then the patient is
diagnosed as having insulin resistance. The addition
of pharmacological agents (metformine, roziglitazone)
to diet and exercise in treatment is considered to be
fairly efficient method in overcoming insulin resistance,
obtaining weight loss and reducing metabolic risks
[22-25].

The presence of insulin resistance in obese group is
considered since their mean HOMA index is 4.55+2.42.
in our study.

Visceral obesity is thought to be the main factor
causing IR. Visceral obesity predisposes to the
development of hypertension, type 2 DM, cardiovascular
disease and certain types of cancer [11,12]. Increased
risk exist already in the overweight group. Besides total
body fat mass, distribution of fat predisposes to eventual
metabolic complications. Visceral and subcutan adipose
tissue differ in their endocrine activities. Visceral adipose
tissue (VAT) secretes its product into the portal circulation
which brings released free faty acid (FFA) directly to
the liver where they promote gluconeogenesis, VLDL
synthesis, decrease glucose uptake and couse overall
IR.

In our study, the percentage of body fat in overweight
group (33.35%+5.85) was appropriate to obese
group according to the reference values that we got
from another study [26]. In addition, according to IDF
diagnostic criteria, central obesity is considered since
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the average value of waist circumference is 280 cm. On
the other hand, total levelsof total and LDL cholesterol
were slightly high in this group (Table 1). This shows
that although a person is in normal or overweight
ranges according to BMI, he metabolically might have a
tendency to the risk factors related to obesity. Therefore,
we think that it is useful to make a scan of global cardio-
metabolic risks not only for obese individuals according
to BMI, but also for normal or overweight individuals.

Substantial evidence exists that obesity, as a clinical
condition, is very heterogeneous and that the regional
distribution of body fat, especially the abdominal visceral
adipose tissue (VAT) accumulation, is a key feature of
the form of overweight/obesity frequently associated
with insulin resistance and type 2 diabetes [27-31].

Although waist circumference is a better marker of
abdominal fat accumulation than the body mass index,
an elevated waistline alone is not sufficient to diagnose
visceral obesity and related risk factors.

In order to predict cardio-metabolic risks associated
with obesity, it is beneficial to know the ratio of body
fat as well as some biochemical parameters (primarily
glucose, insulin, triglyceride, HDL and hsCRP values) in
addition to BMI and waist circumference values.

In our study BMI, as well as waist circumference,
showed significant positive relationship with the
percentage of body fat, fasting blood glucose, insulin,
triglyceride, uric acid, fibrinogen and HOMA-IR levels,
on the contrary showed significant negative relationship
with HDL-C (Table 2). So, we thought that to predict
the cardiometabolic risks related to obesity it would be
useful to measure body fat ratio and some biochemical
parameters (mainly fasting blood glucose, insulin,
triglyceride, HDL-C and CRP levels) along with BMI and
waist circumference measurements.

In order to predict the increase of cardio-metabolic
risk, we made multiple regression analysis to find out
whether the BMI or the waist circumferences were more
sensitive to this risk. In the analysis we proved that the
waist circumference is the best indicator for the levels
of HDL, triglyceride and insulin (Table 3). In the multiple
regression analysis, we found that the percentage
of body fat has significance on determining the HDL,
while it has no significance in determining the level of
triglyceride and insulin. By these findings, it is proved
that the estimation of accumulated visceral fat is more
helpful in determining cardiovascular disease and type Il
diabetes risks than estimating the total body fat.

Unlike previous studies [13,16,17] which depended
on measuring waist circumference and levels of
plasma triglyceride in predicting the cardio-metabolic
risks that associated with visceral adiposity, in our
study we highlighted the importance of measuring

insulin, fibrinogen and homocystein levels in addition
to measurements of waist circumference and levels of
plasma triglyceride for the first time.

Epidemiologic studies demonstrated that obesity
is associated with the increase in the blood levels of
prothrombotic proinflammatory factors and endothelial
dysfunction indicators such as fibrinogen, C-reactive
protein (CRP) and homocystein etc. In such a study
[24], body fat and fibrinogen were found to be positively
correlated whereas plasma leptin concentration was
shown to be correlated with CRP. It was concluded
that the increase in body fat ratio which is also affected
by leptin, and the impairment in insulin sensitivity is
associated with the increase in cardiovascular risk
factors.

In the course of our study, no significant differences
were found between groups with respect to CRP,
fibrinogen and HOM levels; but there were significant
positive correlations between BMI and fibrinogen and
HOM levels (Table 2). In addition, there were increases
in the levels of insulin, HOMA-IR, triglyceride and
uric acid in line with the increase in BMI and waist
circumference. These findings were compatible with the
findings of previous studies concerning the increase of
the metabolic risk factors by increasing of VAT. It was
concluded that the increase in visceral adipose depot
may easily trigger the global risk being defined as
cardiometabolic risk.

Recently, particular attention has focused on the
presence of a longitudinal link between middle-age
adiposity [32,33] and later-life obesity [34,35] and the
decline in cognitive function. Thus, obesity seems
responsible for further health implications beside
cardiovascular disorders (CVD), and the presence of
a vascular burden is recently recognised as a possible
common cofactor in the development of dementia [33].

Insulin sensitivity plays an important role on the effect
of glucose on memory [8]. Although increasing plasma
insulin levels by keeping the blood glucose levels within
normal limits in healthy adults and AD patients can
improve the memory, increasing plasma glucose by
repressing endogenous insulin secretion fails to have
the same effect. This serves to show that a sufficient
amount of glucose and insulin is required to improve
memory [8,23]. Although insulin may be necessary
for normal cognitive functions, impairments in insulin
secretion may accelerate cognitive degeneration just
like in AD. For this reason, treating insulin resistance
could reduce or postpone the risk of AD. In our study,
the significant increase in the fasting blood glucose and
insulin levels with the increase in BMI and the positive
significant correlation of the BMI and circumference
of waist with the blood sugar and insulin levels lead
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us to believe that obesity could contribute to cognitive
degeneration by means of insulin resistance in older
age.

Although BMI is widely accepted as a simple marker
of adiposity in population based studies, and recognized
as an instrument to diagnose obesity for all age groups
(BMI > 30 kg/m?). It should be more properly seen as
an index of weight excess, rather than body fatness.
Regardless of BMI value, patients with increased
intraabdominal fat usually have an atherogenic lipid
profile, high fasting serum glucose, insulin levels and
high blood pressure, all metabolic factors participating
in atherosclerotic process. These factors subsequently
contribute to the occurrence of CHD, stroke, as well as
peripheral vascular diseases [36,37].

Recent studies showed that intra-abdominal
fat accumulation, rather than BMI, is a significant
independent predictor of the IR, and dyslipidemia seen
in both metabolic syndrome and diabetes [14,36,38].

According to the findings of our study and the results
of previous studies, we suggested that measuring
the waist circumference only or measuring waist
circumference plus the level of triglyceride are not
enough to predict the short term and long term risks
factors associated with obesity.

So, we propose a “global cardiometabolic risk
assessment package” consisting of the measurements
of BMI, waist circumference, total body fat percent,
fasting blood glucose, insulin, triglyceride, HDL-C, CRP,
fibrinogen and HOM levels.

Today, the gradual increase in long life expectancy
causes a rapid increase in the ratio of older population.
The quality of life in old ages is closely related with the
level of health in earlier periods of life. Health issues,
such as uncontrollable obesity, impaired glucose
tolerance, insulin resistance, dislipidemia, high plasma
homocystein levels, hypertension and estrogen
deficiency are considered to be risk factors, could have
negative effects not only from a physiological viewpoint
but also on the cognitive functions and in the mental
conditions as getting older [2,7]. It is reported that
Mediterranean type nutrition, regular exercise and other
healthy life recommendations decrease not only the risk
of dementia but also the coronary artery and cancer
risks. It is also indicated, activities keep the conscious
mind alert, are more protective against dementia rather
than physical activity. This could be attained by means
of training at a younger age [7].

5. Conclusions

Obesity has emerged as a major health problem
because of our largely sedentary lifestyle and unlimited
access to nutrient-rich, high-calorie foods. In turn,
obesity, particularly abdominal obesity associated
with an excess deposition of VAT, is strongly linked to
the development of the metabolic syndrome, type 2
diabetes, and related cardiovascular disease. However,
waist circumference provides a crude assessment of
excess VAT particularly when the elevated waistline
is accompanied by hypertriglyceridemia and low HDL
cholesterol levels.

Increase in the body weight above normal levels
causes a significant increase in not only body fat, but
also blood sugar, insulin, TG, uric acid and prothrombotic
proinflammatory factors levels. Obesity and the increase
in body fat tissue increases susceptibility against
chronic diseases including the Alzheimer disease
and dementia. As a remarkable point, many of the
vascular (hypertension, atherosclerosis), inflammatory
(adipocytokine-cytokine) and  metabolic  (insulin
resistance, fasting hyperglycemia) factors contributing
to the development of cognitive decline seem strongly
related to body fat distribution, particularly the VAT,
rather than BMI_For this reason, it is very important
to make optimal biochemical and anthropometric
parameters in predicting the global risks associated
with obesity. As many normal or overweight individuals
may have metabolic disorders, we strongly recommend
measuring body fat, VAT measures and blood levels of
glucose, insulin, triglyceride, HDL-C, fibrinogen, CRP
and HOM in patients who have complaints about their
weight. Studying the parameters and especially insulin
resistance can give us insight not only into the cardio-
metabolic risk but also into the demans risk in the
future.

Consequently, obesity cause many health threatening
disorders and effects the quality of life in the short and
long term. It could be prevented or cured while getting
older by keeping negative environmental conditions
under control.
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