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Abstract

Obesity is a condition characterized by an excess of body fats. Obese
persons differ in the amount of excess fat that stores and the regional
distribution of that fat within the body. It is therefore essential to
distinguish between those at risk as a result of abdominal obesity than those
with generalized obesity. There are many studies about the obesity rate in
Asia but these studies did not give a clear idea about it in the Asian
subgroups, the present research aims to study: 1) obesity rate in another
ethnic and cultural Asian subgroups , in Irag, it depend on gender and age
of the groups using different ways such as Body mass index (BMI) and
percentage of total body fat (TBF), 2) studies which one way is better to
give a realty average of obesity, and 3) diseases risk depend on gender and
age of the groups using waist/hip ratio (W/H ratio). this study included 780
individuals. The age of the group was in the range of 6-60 years of both
genders with apparently healthy status. The individuals were distributed to
different age groups; (6-12 years) including primary school students, (13-
19) years including secondary school students, (18-23 years) including
undergraduate university students, and (>24 years) including university
employees. BMI, TBF, and W/H ratio were measured in all individuals as
WHO reported. This study found that 1) the general frequencies of obesity
status according BMI did not exceed (7.8%) from total number of subjects
(5.7% in female and 2.1% in male) most of them were >24 years old, while
it found that obese percentage increased to (44.7%) from total number of
subjects according TBF (39% in females and 8% in males) most of them
were >24 years old. 2) the high risk rate was higher in female compared to
males. This risk is elevated with the age, the highest high risk was recorded
in >24 years group which reached 66% (54.5% in females and only 11.5%
in males). In conclusion, such high risk ratio related with the obesity rate
according TBF is not reassuring especially for >24 year’s group and needs
serious stand by, re-measured again larger than the current samples and
gives a solution for this problem.
Key word: Obesity, MBI, TBF, W/H ratio.
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Introduction

Obesity is a condition characterized by an excess of body fats *. Obesity
is defined as a body fat content of over 20% in average adult males and
30% in females °. According to the World Health Organization, there were
about 1.6 billion overweight adults aged between 15 years and above and
about 400 million adults worldwide in 2005 *. WHO has recommended
classifications of bodyweight, which included underweight and degrees
gradient of excess weight or overweight that are associated with increased
risk of certain non-communicable diseases **. It is important to develop
appropriate anthropometric measures of obesity in order to identify and
prevent the development of obesity-related disorders °.

However, obese persons differ in the amount of excess fat that stores,
the regional distribution of that fat within the body, and the health- related
impact vary noticeably amongst these obese individuals *°. It is therefore
essential to distinguish between those at risk as a result of abdominal
obesity than those with generalized obesity . The expert committee
confirmed in 1993 that overweight in adult life is associated with increased
morbidity and mortality increase with BMIs, and those cut-off points for
the amount of weight gain should not be interpreted in isolation but in
conjunction with other risk factors of morbidity and mortality.
Cardiovascular disease, type 2 diabetes, musculoskeletal disorders,
limitations of respiratory function, reduced physical functioning and quality
of life, and increase the mortality rate are the sequelae of the most
important of obesity and abdominal fatness °.

Asia umbrella term distinguishes a vast and diverse part of the world’s
population. Diversity of Asian countries is based on sub-groups of ethnic
and cultural, degrees of urbanization, socio-economic conditions, and
shafts nutrition. Many Asian are immigrants throughout the world whose
considerations addressed in the consultation may apply. When taken
together, these populations cover a wide range of morbidity and mortality
of personal, social and economic determinants of health, with high absolute
risks in some cases. What these populations have in common is that, in
general, average or median BMI is less than that observed for non-Asian
populations, although the tendency toward obesity in the abdominal area
might be greater than in non-Asian populations °. As mentioned earlier,
Asians have a higher 3-5% body fat than whites, at any given BMI "',
Chinese have the lowest percentage of body fat, while Indians have the
highest, among Asians who have the same BMI ®**. At a given waist size,

Asians have greater body fat and metabolic abnormalities’*.
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These evidences did not give a clear idea about the obesity in the Asian
subgroups, the present research aimd to: 1) study the obesity rate in another
ethnic and cultural Asian subgroup, in Irag, depend on gander and sex
using different ways such as Body mass index and percentage of total body
fat to understand the obesity status in Iraq, 2) study which way is better to
give a realty average of obesity , and 3) study the diseases risk depend on
gender and sex using W/H ratio.

Materials and methods

This study included 780 individuals. The age of the group in the range
of 6-60 years of both genders with apparently healthy status was. After
taking consent, 422 males and 362 females participated in the study and
comply with the research study. The individuals were distributed to
different age groups; (6-12 years) included primary school students, (13-19
years) included secondary school students, (18-23 years) included
undergraduate university students, and (>23 years) included university
employees. These individual were randomly selected from students of
different primary and secondary lIragi schools in Baghdad and from
students and employees of Department of Biology — College of Science -
Al-Mustansiriyiah University in Baghdad / Iraqg.

Body Mass Index (BMI)

The body weights of individuals were measured by body balance and
the body heights of them were measured by paper tape. BMI was calculated
as weight in kilograms divided by height in meters squared (W/H?)®. The
BMI of individuals was classified according WHO classification in Table-1

Table-1: BMI classification

BMI Classifications BMI (kg/m®)

Mormal weaight = 24.9
Cverweaight 25.0=-2949
Obesity (Class 1) = 30.0

Percentage of total body fat (TBF%)

The relationship between densitometrically-determined body fat
percentage (TBF%) and BMI, taking age and sex (males = 1, females = 0)
into account, was analyzed using Deurenberg equation ** as fallowing:

TBF% = 1.2(BMI) + 0.23(age) — 10.8(sex) -5.4

Obesity is defined as a body fat content of more than 20% in average
males and over 30% in females

Waist-Hip Ratio (WHR)
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The waist and hip circumference of individuals was measured using
paper tap depend on WHO steps protocols *. The waist circumference
measurement should be made at the approximate midpoint between the
lower margin of the last palpable rib and the top of the iliac crest. The hip
circumference measurement should be taken around the widest portion of
the buttocks. For both measurements, the subject should stand with feet
close together, arms at the side and body weight evenly distributed, and
should wear little clothing. The subject should be relaxed, and the
measurements should be taken at the end of a normal expiration. Each
measurement should be repeated twice; if the measurements are within 1
cm of one another, the average should be calculated. If the difference
between the two measurements exceeds 1 cm, the two measurements
should be repeated. Then, the ratio waist and hip circumference was
calculated

The WHO states that abdominal obesity is defined as a waist—hip ratio
above 0.90 for males and above 0.85 for females. The WHR has been used
as an indicator or measure of health, and the risk of developing serious
health conditions according WHO classification in Table-2

Table-2: the risk of health according waist-hip ratio

Men Women Health Risk Level
0.95 or less 0.80 or less Reduced Risk
096to 1.0 0.81 to 0.85 Elevated Risk
1.0 or higher | 0.85 or higher High Risk

Statistical analysis

Results are expressed as mean + standard error (M£SE). Data were
analyzed by one-way analysis of variance (ANOVA) followed by Fisher's
test for multiple comparisons, using Stat view version 5.0. Differences
were considered significant when p<0.05.

Results:

According to age, Figure-1 showed frequency of obesity using BMI in
both 6-12 and 19-23 years groups (1.2%, 2.4% respectively) were
significantly (P< 0.05) lower than those in 13-18 and >24 years groups
(5.7%, and 6.4% respectively), the frequency of overweight was
significantly (P< 0.05) differ among the different age groups, in which 6-12
years group revealed the lowest overweight (3.2%), while >24 years group
showed the highest overweight (37.5%), and the frequency of normal
weight was also significantly (P<0.05) differed among the different age
groups, the highest was revealed in 6-12 years group (95.7%), while the
lowest was showed in >24 years group (56.1%).
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Figure-1: frequency of BMI among age groups

However, the gender of participants showed significant differences
(P< 0.05) in obesity status using BMI between female and male subjects
(5.7% and 2.1% respectively, while no significant differences in
overweight and normal weight were revealed as shown in Figure-2.
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Figure-2: frequency of BMI among gender, * obesity frequency in female vs. in male.

When taking the gender and age factors together, the Figure-3 showed
the frequency of the obesity and overweight in all age groups depening on
the gender. While no differences were detected between the overweight
frequencies in male as compared to female, significantly (P< 0.05) higher
obesity frequency in female as compared to male in all age groups except
in 6-12 years group was detected.
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Figure-3: frequency of BMI among age groups depend on gender, (A) obesity
frequency,(B) overweight frequency, * obesity frequency in female vs. in male.

Figure-4 showed frequency of obese and normal subjects using TBF
according to age. In both 19-23 and >24 years groups (52%, 58.9%
respectively) was significantly (P< 0.05) higher obese than those in 6-12
and 13-18 years groups (1.7%, and 7.4% respectively), while the frequency
of normal were significantly (P< 0.05) lower in 19-23 and >24 years groups
(48%, 41% respectively) than in 6-12 and 13-18 years groups (98.3%,
92,9% respectively)
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Figure-4: frequency of TBF among age groups

According to the gender, obese frequency using TBF was significant

(P< 0.05) higher in female subjects (39%) than those male subjects (8%),
Figure-5.
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Figure-5: frequency of TBF among gender
When taking the gender and age factors together, the Figure-6 showed
the distribution of the obese weight in all age groups depening on the
gender. Since no difference was detected in 6-12 years group, significantly
(P< 0.05) higher obese frequencies in female as compared to male in all
other age groups were detected.
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Figure-6: frequency of TBF among age groups depend on gender, * obese
frequency in female vs. in male.
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The W/H ratio was calculated, While no significantly differences were
detected in frequencies of no and low risk among the age groups,
significantly (P< 0.05) lowest high risk frequency was detected in 6-12
years group (5%)was rep and significantly (P< 0.05) highest in >24 years
group (33%) (Figure-7).
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Significantly (P< 0.05) higher high and low risk was detected in the
female (28.7% and 24.6% respectively) than the male (4% and 10.4%
respectively) and lower no risk in the female (46.7%) as compared to male

(86%) (Figure-8).
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If the gender and age factors were taken together, significantly
(P< 0.05) higher high risk frequencies were detected in female as compared
to male in all age groups (Figure-9A) and significantly (P< 0.05) higher
low risk frequencies were detected also in female than male in all age
groups except in >24 years group, in which the low risk frequencies were
significantly lower in the female compared to male (Figure-9B).
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Figure-9: frequency of W/H ratio among age groups depend on gender, (A) high
risk frequency,(B) low risk frequency, * risk frequency in female vs. in male.

Discussion

Our results showed that the frequencies of obesity status in female
subjects were (5.7%) and in male subjects were (2.1%) most of them were
>24 years old. If we calculated the general rate of obesity, the value does
not exceed (7.8%) from total number of individual included in this study.
This value is very low as compared to obesity rate in worldwide. In 2007,
WHO reported was showed that the obesity rate has reached a 34% in the
adult and 20% in the children *°. This rate is also nothing compared to the
obesity rate in the Middle East country, including Arabic countries, which
has reached 40%, mostly in women *°.

Iraq still is one of the third world countries which feature the low living
standard of its members. Many studies suggested a positive relationship
between high living standard for individuals and obesity rate *". The high
living standard increases the intake of calories, While the low living
standard does not affect only the amount of food intake, but also on its
quality as well as the lifestyle of the individual, which makes them don’t
like to laziness and comfort, but to work in order to receive his strength .
These factors could be a reason to lower obesity rate in the current study
sample.

In this study, the obesity rate was high in > 24 years compared to other
age groups. The members involved in this group are university employees,
who spend so much time outside their homes tend to eat a meal or more of
fast food, soft drinks and juices, which have a role in increasing the body
weight *°. In addition, most of these members are married, where its known
that the obesity rate is increasing at married subjects to 7% of women and
4% of men than it is when they are unmarried *'.
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Our results were showed the fact that the percentage of obesity
calculated on the basis of the BMI scale differ from those calculated on the
basis of the TBF scale for the same subjects, where it found that obese
percentage increased to 39% of the total number of females compared to
5.7% according to BMI scale, and increases to 8% of the total number of
males instead of 2.1% according to BMI scale. Also when we calculated
the general rate of obesity depend on TBF scale, the value rise to (44.7%)
from total number of individual included in this study compared to (7.8%)
according to BMI scale. The reason, which can explain the difference
between these scales, is that BMI cannot investigate all the stored fat and
the places of its collected in the body as TBF do it, and its known that the
individuals differ than each other in their body fat rate and body fat places
0. On the other hand, Several studies have indicated that obesity rate,
which calculated on the basis Deurenberg equation, streaked many
disadvantages, it may not reflect a true result to the reality of body fat in
people who have a good muscular build and the children using offset
equation above gives high-fat ratio and puts them in obesity ranking, while
the relationship between BMI and BF% in children is found to differ from
that in adults due to the height-related increase in BMI in children .

The purpose of used W/H ratio is not to confirm the reality of obesity
shown by previous standards, but to determine the degree of risk to human
health as a result of increase body weight. The females are different
anatomically from male, they have a greater pelvis capacity than males, so
the waist circumference proportion to hip circumference in women are
lower than in men, where the ratio in healthy women is 0.8 or less
compared to 0.95 or less in healthy men **. Any increase in the body weight
means accumulation of fats in the abdominal area, thereby increasing waist
circumference, which will eventually lead to increased waist / hip ratio. If
this ratio increased than 1 in males and 0.86 in women, become the higher
degree of risk of cardiovascular disease, infertility, diabetes and prostate
cancer, as well as high risk for ovarian cancer in females .

Our results were showed, that the high risk rate was higher in female
compared to males. This risk is elevated with the age, the highest high risk
was recorded in >24 years group which reached 66%, 54.5% in the females
and only 11.5% in the males. Such a ratio is not reassuring especially for
women and need serious stand by, re-measured again larger than the
current samples, and give a solution for this problem.
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