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Amag: Bu calismada obezite poliklinigine basvuran hastalarin antropometrik ve biyokimyasal 6zelliklerinin
degerlendirilmesi ve karsilastirilmasi amag¢landu.

Materyal ve Metot: Bu tanimlayici tipteki calismanin evrenini Agustos 2016-Ekim 2017 tarihleri arasinda
obezite poliklinigine basvuran toplam 1650 hasta olusturmustur. Bu hastalar kayitlardan retrospektif olarak
taranmis ve BMI>25 kg / m? olan 925 hasta ¢alismaya dahil edildi. Hastalar DSO'niin obezite siniflamasina gore
4 gruba ayrilmis ve bu gruplara gore degerlendirme yapilmistir. Hastalarin antropometrik odlgtimleri,
Biyoelektrik Empedans Analizi ve laboratuvar sonuglar1 hasta dosyalar: ve hastane veri tabanlari taranarak
elde edilmistir. Verilerin istatistiksel analizi SPSS 23 programu ile yapilmistir ve p<0,05 anlamli kabul edilmistir.
Bulgular: Katilimcilarin %84,3'tinti kadinlar olusturmustur. Tiim antropometrik 6zelliklerde gruplara gore
anlaml olarak farklilik saptanmistir. Hemoglobin, hematokrit, MCV, demir, ferritin ve D vitamini diizeyleri ile
ortalama insiilin, instilin direnci, kreatinin, iirik asit, AST, ALT ve TG degerleri erkeklerde anlamli olarak daha
yuksek saptanmistir (her biri icin p<0,001). Evre 1 obez bireylerin Hb, HCT, MCV, insiilin, HOMA-IR, keatinin,
irik asit, AST, ALT, TG, demir, ferritin ve D vitamini degerleri diger gruplardan anlamli derecede daha yiiksek;
PLT ve HDL degerleri daha diisiik saptanmistir (her biri icin p <0,001).

Sonug: Obezitenin viicut bilesenleri ve biyokimyasal parametreler tizerindeki etkileri cinsiyete ve obezite
derecesine baghdir. Obez hastalar degerlendirilirken BMI ile birlikte bel ¢evresi, kalca cevresi, viicut yag
miktar1 ve biyokimyasal parametrelerin 6l¢iimii de yapilmalidir.

Anahtar Kelimeler: Antropometrik 6l¢iimler, biyokimyasal dlciimler, biyoelektrik empedans analizi, viicut
kitle indeksi, obezite

Abstract

Objectives: In this study, it was aimed to evaluate and compare the anthropometric and biochemical properties
of patients who applied to the obesity outpatient clinic.

Materials and Methods: The universe of this descriptive study consisted of 1650 patients who applied to the
obesity outpatient clinic between August 2016 and October 2017. These patients were retrospectively scanned,
and 925 patients with BMI 225 kg/m22 were included in the study. The patients were divided into 4 groups
according to WHO's obesity classification and evaluated according to these groups. Anthropometric
measurements, Bioelectrical Impedance Analysis, and laboratory results of the patients were obtained by
scanning patient files and hospital databases. Statistical analysis of the data was done via SPSS 23 program, and
p<0.05 was considered significant.

Results: 84.3% of the participants were women. There was a significant difference in all anthropometric
features compared to the groups. Hemoglobin, hematocrit, MCV, iron, ferritin, and vitamin D levels and mean
insulin, insulin resistance, creatinine, uric acid, AST, ALT, and TG values were significantly higher in males
(p<0.001 for each). Hb, HCT, MCV, insulin, HOMA-IR, creatinine, uric acid, AST, ALT, TG, iron, ferritin, and
vitamin D values of stage 1 obese individuals were significantly higher than other groups; PLT and HDL values
were found lower (p<0.001 for each).

Conclusion: The effects of obesity on body components and biochemical parameters depend on gender and
degree of obesity. While evaluating obese patients, waist circumference, hip circumference, body fat amount,
and biochemical parameters should be measured together with BMI.

Keywords: Anthropometric measurements, biochemical measurements, bioelectric impedance analysis, body
mass index, obesity.
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Introduction

Today, obesity is a rapidly growing public health problem affecting an increasing number of countries
worldwide, including Turkey. The frequency of obesity is increasing due to unhealthy lifestyle habits such as

high caloric intake and inadequate physical activity.

According to data from Turkey Health Survey 2016, the ratio of the pre-obese individuals over age 15 was
34.3%, and the ratio of obese individuals was 19.6%. In gender discrimination; 23.9% of women were obese,

and 30.1% were pre-obese; 15.2% of men were obese, and 38.6% of them were pre-obese.!

According to the World Health Organization (WHO), excessive weight and obesity are defined as an abnormal
or excessive amount of fat accumulation that poses a health risk. 2 15-18% of adult men’s body weight and 20-
25% of women’s body weight are composed of fatty tissue. Obesity causes this distribution to increase by 25%
in men and 30% in women.3 Obesity shows differences between two gender, for example, patterns of fat
distribution differ between men and women, visceral fat being predominant in men and subcutaneous fat being

predominant in women.*>

Obesity has negative effects on many parameters such as fasting blood glucose, insulin resistance, and
cholesterol values. When not treated, it affects all of the organs and systems in the body, especially the
endocrine and cardiovascular system.* There is a relationship between obesity and type 2 diabetes mellitus,
insulin resistance, hypertension, cardiovascular disease, hyperlipidemia, metabolic syndrome, cerebrovascular
disease, cholecystitis, sleep apnea, osteoarthritis, hyperuricemia and gout and breast, gallbladder, colon,
rectum, prostate cancers.5 Obesity causes a serious rise in morbidity and mortality as a result of many chronic

diseases.

Many anthropometric indicators have been proposed to diagnose the health risks taking into account the
increased body fat; the most widely used is still the Body Mass Index (BMI). However, other indicators have

been recommended.35

Today, with preventive health policies, it is aimed to prevent many chronic diseases and reduce mortality by
recognizing and treating obesity.® Because of that aim, to compare the anthropometric and biochemical

properties of patients according to BMI groups is much important.

Our main purpose in this study was to investigate the relationship of obesity according to BMI groups with

anthropometric and biochemical parameters.

Ankara Med ], 2020;(2):387-398 // @ 10.5505/am;j.2020.59140
388



ANKARA
MEDICAL

Materials and Methods

In this descriptive study, archive data of 1650 patients who applied to Obesity Polyclinic of Family Medicine
Department of a University between August 2016 and October 2017 were examined retrospectively. 925

patients with BMI 225 kg/m? were included in the study.

The data of age, gender, history, medications, anthropometric measurements, Bioelectric Impedance Analysis
(BIA) measurements, and laboratory were provided from the patient records. Measurement and blood tests
were performed at least 8 hours after fasting in the morning. Patients under 18 years of age, pregnant women,
patients with pacemakers, type 1 DM and type 2 DM patients, antilipidemic drug users, patients with renal
failure or liver failure, patients with myocardial infarction or stroke, patients with BMI<25 kg/m?2 and patients

whose archival information cannot be reached have been excluded.

Patients were divided into 4 groups according to the WHO obesity classification. 25,0-29,9 BMI was pre-obese
= group 1, 30-34,9 BMI was of stage 1 obese = group 2, 35-39,9 BMI was stage 2 obese = group 3 and BMI = 40

was stage 3 obese = group 4.

Anthropometric and BIA measurements and biochemical analysis of the groups were investigated. Basal
metabolic rate (BMR), body fat percentage (BFP), body fat tissue weight (BFTW), body lean tissue weight
(BLTW), total body water (TBW), and visceral fat ratio (VFR) were calculated with BIA.

All data were transferred to the statistical program-SPSS 23.0- and analyzed. The normality assumption of
continuous quantitative variables was made by Kolmogorov Smirnov test. Independent Samples t-test, Mann
Whitney U test, Kruskal-Wallis (post hoc Dunn) test were used for comparison between groups. Pearson Chi-
Square method was used to investigate the relationships between categorical variables. The significance level

was accepted as 0.05.

For the study, permission was obtained from a University Medical Faculty Clinical Research Ethics Committee

with the decision number of 25.12.2017 and 2017/161.

Results

780 (84.3%) women and 145 men (15.7%), a total of 925 patients were recruited. The distribution of
individuals by groups; pre-obese (group 1) = 232 people (25.1%), stage 1 obese (group 2) = 234 people
(25.3%), stage 2 obese (group 3) = 234 people (25.3%) and stage 3 obese (group 4) = 225 people (24.3%). The

distribution of males and females by WHO obesity classification groups is shown in Table 1. There was a
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significant difference between males and females, according to all WHO obesity classification groups (p

<0.001).

Table 1. Distribution of males and females by WHO obesity classification groups

Pre-obese Stage 1 obese Stage 2 obese Stage 3 obese
(group 1) (group 2) (group 3) (group 4) p
(n =232 (n=234) (n=234) (n = 225)
Female 193 (24.74%) | 179 (22.94%) 202 (25.89%) 206 (26.41%) 0,001
Male 39 (26.89%) 55 (37.93%) 32 (22.06%) 19 (13.10%)

The median and interquartile range values of the anthropometric variables according to the males and females

in the study are shown in Table 2.

Table 2. Comparison of median and interquartile range values of anthropemetric variables in males and

females

Parameter Female Male
(n=780) (n=145) P
Age (Year) 40.00 36.00
(19.75) (16.75) 0.007
Height (cm) 158.00 173.00
(8.00) (10.00) <0.001
Weight (kg) 87.80 97.70
(21.75) (25.80) <0.001
BMI (kg/m2) 35.40 32.50
(10.30) (7.77) 0.001
Waist Circumference 103.00 109.50 <0.001
(cm) (19.00) (18.75) )
Hip Circumference 119.00 114.01
(cm) (18.00) (13.00) <0.001
W/H ratio* 0.86+0.06 * 0.97+0.07* <0.001
BMR (kcal) 1574.50 2124.00
(250.5) (417.5) <0.001
BFP (%) 41.40 28.00
(8.50) (8.28) <0.001
BFTW (kg) 36.50 27.70
(16.80) (14.85) <0.001
BLTW (kg) 50.90 71.40
(7.85) (12.65) <0.001
TBW (kg) 37.30 52.3
(5.75) (9.27) <0.001
VFR (%) 10.00 12.00
(6.00) (8.75) <0.001
* mean# standard deviation (Basal metabolic rate (BMR), Body Fat Percentage (BFP), Body Fat Tissue
Weight (BFTW), Body Lean Tissue Weight (BLTW), Total Body Water (TBW), Visceral Fat Ratio (VFR)
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The median and interquartile range values of laboratory findings in males and females are shown in Table 3.
Hemoglobin, hematocrit and MCYV, iron, ferritin, and vitamin D levels were significantly higher in males (p
<0.001 for each). Platelet count (p <0,001) was significantly higher in females. The median values of insulin,
insulin resistance, creatinine, tiric acid, AST, ALT, and TG levels of male patients were significantly higher than
female patients (p <0.001 for each). HDL (p <0.001) and TSH levels (p = 0.002) were significantly higher in

females.

Table 3. Comparison of median and interquartile range values of biochemical findings in males and females

Parameter Female Male
(N=780) (N=145) P

WBC (¥1000/ul) 7.40 (2.30) 7.60 (2.25) 0.060
N/L ratio 1.77 (0.83) 1.75 (0.68) 0.160
HB (g/dl) 12.90 (1.50) 15.20 (1.45) <0.001
HCT (%) 38.80 (3.90) 45.20 (3.80) <0.001
MCV (fL) 83.30 (6.68) 85.00 (5.08) <0.001
PLT (*1000/ul) 267.00 (81.25) 247.00 (78.25) <0.001
FPG (mg/dl) 97.00 (12.80) 98.00 (13.90) 0.210
Insulin (ulU/ml) 11.90 (8.39) 16.20 (13.81) <0.001
HOMA-IR 2.80 (2.14) 3.80 (3.63) <0.001
Creatinine (mg/dl) 0.65 (0.15) 0.860.16) <0.001
Uric Acid (mg/dl) 4.60 (3.25) 6.10 (4.15) <0.001
AST (U/1t) 18.80 (7.20) 23.80 (11.30) <0.001
ALT (U/1t) 17.10 (10.00) 30.40 (25.02) <0.001
TC (mg/dl) 189.00 (51.75) 198.00 (48.75) 0.600
HDL (mg/dl) 52.80 (17.00) 43.00 (14.15) <0.001
LDL (mg/dl) 110.00 (45.00) 116.00 (38.68) 0.840
TG (mg/dl) 111.00 (76.50) 133.00 (100.56) 0.001
Iron (mg/dl) 64.00 (43.00) 84.00 (45.00) <0.001
Ferritin (ng/ml) 24.80 (33.47) 89.0 (88.93) <0.001
TSH (pnIU/ml) 1.90 (1.69) 1.60 (1.42) 0.002
Vitamin D (ng/ml) 16.00 (13.87) 23.20 (11.05) <0.001
Vitamin B12(pg/ml) 262.50 (133.50) 265.00 (112.50) 0.970

Anthropometric and BIA measurements are shown in Table 4 with mean and standard deviation values
according to groups. There was a significant difference in all variables (p <0.001), between the groups.
According to post-hoc analysis; the mean value of waist circumference, hip circumference, BMR values, mean
values of BFP and BFTW, VFR values were significantly higher in group 1 than group 4 (p <0.001 for each).
Individuals in group 1 have a significantly lower value W/H ratio than the other groups (p <0.001 for each).
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Table 4. Comparison of mean and standard deviation values of anthropometric variables according to groups

Parameter Group 1 Group 2 Group 3 Group 4
(n=232) (n=234) (n=234) (n=225) P
Age (Year) 34.50+11.81 38.00+12.51 42.00+11.40 44.00+12.37 <0.001bcdf
Height (cm) 161.50+7.64 161.00+14.82 159.00+8.20 157.00+7.70 <0.001¢cdfg
Weight (kg) 72.60+8.04 83.80+10.72 93.10+10.61 108.57+14.40 <0.0012
Waist
Circumference | g9 50+g13 101.00+8.52 110.00+9.71 117.00+11.20 <0.0012
(cm)
Hip
Circumference | 17 (0+545 114.00+6.20 120.70+6.11 134.00+9.63 <0.0012
(cm)
W/H ratio 0.84+0.07 0.89+0.07 0.89+0.08 0.87+0.07 <0.001bcdg
BMR (kcal) 1461.00+248.4 | 1562.00+287.10 | 1647.00+275.50 | 1802.00+278.00 <0.0012
BFP (%) 33.50+5.90 38.00+6.32 42.50+4.82 46.50+4.54 <0.0012
BFTW (kg) 23.50+4.63 30.90+16.04 39.10+5.04 49.60+9.22 <0.0012
BLTW (k <0.001bcdf,
(ke) 47.80+8.21 50.80+10.00 53.30+9.67 57.20+8.92 OOOg
TBW (k <0.001b.cdf,
(ke) 35.00£6.01 37.20+7.30 39.00+7.08 41.90+6.52 OOOg
VFR (%) 6.00+2.11 9.00+2.64 11.00+2.83 14.00+3.48 <0.0012

(group 1: pre-obese, group 2: stage 1 obese, group 3: stage 2 obese, group 4: stage 3 obese)

a: all between groups,

b: group 1 to 2,

c:group 1to 3,

d: group 1 to 4,

e:group 2 to 3,

f: group 2 to 4,

g: group 3 to 4 difference

Table 5 shows the mean and standard deviation values and the level of significance between the groups.
According to post-hoc analysis, individuals in group 2 have significantly higher values of Hb, HCT, MCV and
lower value of PLT than other groups. Individuals in group 2 have significantly higher values of instilin, HOMA-
IR, creatinine, iiric Acid, AST, ALT, TG, iron, ferritin and vitamin D and lower value of HDL than other groups
(p<0.001 for each). Individuals in group 1 have significantly higher values of TSH; individuals in group 2 have
significantly lower values of TSH (p=0.002).

Ankara Med ], 2020;(2):387-398 // @ 10.5505/am;j.2020.59140
392



ANKARA
MEDICAL

Table 5. The mean and standard deviation values of biochemical findings according to groups

Parameter Group 1 Group 2 Group 3 Group 4
(n=232) (n=234) (n=234) (n=225) P

Hgb (g/dl) 12.90+1.12 15.2+1.06 13.10+1.42 13.00£1.334 <0.001
HCT (%) 38.80+3.23 45.2+2.85 39.40+3.91 39.10+3.84 <0.001
MCV (fL) 83.30+6.07 85.0+4.34 83.70+5.83 83.10+6.12 <0.001
PLT (x1000/ul) 267.00+70.88 247.0£59.58 264.00£69.87 272.00+£69.34 <0.001
FPG (mg/dl) 97.00+12.28 98.0+17.71 97.00+13.38 98.00+17.92 0.21
Insulin

11.90+49.33 16.2+12.52 12.30+10.05 13.30+12.71 <0.001
(ulU/ml)
HOMA-IR 2.80%2.55 3.8+4.53 2.90+2.92 3.30+4.22 <0.001
Creatinine 0.65+0.37 0.86+0.13 0.67+0.35 0.67x0.17 <0.001
(mg/dl)
Uric Acid 4.60+1.17 6.10+1.21 4.80+1.21 5.10+£1.27 <0.001
(mg/dl)
AST (U/1t) 18.80+7.92 23.81+13.50 19.40+9.32 19.50+9.15 <0.001
ALT (U/It) 17.10£11.53 30.40+26.00 18.20+16.11 18.90£16.35 <0.001
TC (mg/dl) 189.00+£40.00 189.00+37.72 189.00+39.60 190.00+£37.91 0.6
HDL (mg/dl) 52.80+12.70 43.00+11.12 51.00+11.11 50.00+12.10 <0.001
LDL (mg/dl) 110.00+£34.17 116.00£30.12 111.00+33.52 112.00+£33.42 0.84
TG (mg/dl) 111.00+64.01 133.00+£80.43 113.00+67.31 128.00+67.81 0.001
Iron (mg/dl) 64.00+31.51 84.00+34.32 67.00+32.43 62.00+28.52 <0.001
Ferritin 24.80+30.80 89.00+102.44 29.00+56.18 33.50+£39.21 <0.001
(ng/ml)
TSH (pIU/ml) 1.90+1.68 1.60£1.00 1.80+1.59 1.80+1.41 0.002
Vitamin D 16.00+£12.72 23.20+10.50 17.00+£12.44 15.10+13.88 <0.001
(ng/ml)
Vitamin 262.50+124.53 265.00£110.00 263.00+122.31 | 250.00+£129.11 0.97
B12(pg/ml)

(Hgb: hemoglobin, HCT: hematocrit, MCV: mean erythrocyte volume, PLT: platelet count, FPG: fasting plasma
glucose, HOMA-IR: insulin resistance, TC: total cholesterol)

Discussion

According to data from Turkey Health Survey conducted in 2016, the obesity rate was 23.9% in females and
15.2% in males in Turkey.! In our study, females were in the majority of our sample group in accordance with
the prevalence of obesity in females in our country. Similar to the results of our study, an obesity study
conducted in our country reported that 11% of the obese patient population were male”. and of the studies

conducted in Switzerland® and Portugal reported that 6% of the obese patient population was male.?
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In our study, there was a significant difference in the distribution of men and women by groups and most of
the females were in grade 3 obese group and most of the males were in grade 2 obese group. According to a

study conducted by Saygin et al., pre-obesity is more common in both men and women. 10

Like our study, in the studies, it was observed that obesity increased after the age of 30 and peaked at 40 years
of age. In our study, the median value age of women was higher than that of men. In our study, although the
weight of men was higher than women's, BMI of women’s was higher than men’s. Many studies with similar
results to our study are available in the literature. 1112 The reason for this condition is because of the body

composition differences according to gender.

The amount of fat in the body is effective in the diagnosis of obesity. In BIA measurements, the fact that the
percentage of body fat in women is 33% and in men is 25% is evaluated in favor of obesity. In our study, BFP
was in favor of obesity in women (41.4%) and men (28%), but women's BFP value was higher than in men. The
fact that the number of women is higher and their BMI values are higher than men may have led to this
situation. Body fat weight (BFTW) was also higher in women in parallel with BFP. Visceral fat ratio (VFR) was
higher in males backward to BFP. The results of our study are similar to the results of the literature. 12-14
Because of these differences between male and female sex, the use of prediction values according to gender is

very important in follow-up and treatment, especially when evaluating patients in primary care.

In our study, the fasting plasma glucose levels of male and female individuals were similar and were not at the
limit of hyperglycemia. Insulin level and insulin resistance were significantly higher in male patients. This may
be related to the significant effect of visceral fat tissue on insulin secretion and insulin resistance, and the higher

rate of visceral fat in males compared to females.

In our study, both sexes had normal cholesterol, HDL and TG levels, but LDL levels were higher than normal.
While there was no significant difference between TC and LDL levels of women and men, HDL levels were
higher in women than expected. This finding is similar to the studies in the literature. 1417 In our study, the TG
levels of the males were higher than the females. In many studies, TG was found to be higher in males. -°

Abdominal obesity is more frequent in men and VFR height may be some factors in this condition.

In our study, PLT, TSH and HDL levels were lower, insulin, HOMA-IR, uric acid, AST, ALT and TG levels were
found to be significantly higher in males compared to females. In line with these results, it is useful to be more

careful in terms of metabolic complications in the follow-up of male obesity.

A decrease in basal metabolic rate, decrease in mobility and hormonal changes as age increase may be effective
in increasing obesity. In a study conducted by Cayir et al., the highest obesity rates were observed at 61 years

of age and above, and the increase in age increased with obesity. 18 In some studies, all groups of obese patients’
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ages were found as similar; 1119 however, some studies also indicate that obesity was increase with age. 20-22 [n

our study, we found that obesity was increase with the mean age.

In our study, median values of waist circumference and hip circumference, the W/H ratio, VFP and VFR were
significantly increased with the increase in obesity. This may be the reason why the body's fat tissue and weight

increase with the increase in obesity degree.

WBC and N/L ratios showed difference between groups and increased according to obesity. In this case, the
relationship between obesity and inflammation can be effective. An increase in obesity leads to an increase in

adipose tissue and associated inflammatory response.

Especially abdominal obesity has negative effects on APG, insulin and HOMA-IR. 23 In our study, APG was
significantly lower in the pre-obese group compared to stage 2 and stage 3 obese groups. The results of other

studies also support our study. 21,2425

In our study, creatinine levels were significantly different in stage 1 obese patients compared to stage 2 and
stage 3 obese patients. According to this, obesity severity and duration are effective in the effects of obesity on

renal functions.

Similar to the studies in literature, uric acid levels were significantly lower in the pre-obese group compared
to the obese groups in this study. 2526 The relationship between high uric acid level and obesity and obesity-
related diseases was shown in studies. 2122 Obesity may decrease the renal excretion of uric acid or increase its

reabsorption.2?

One of the major complications of obesity is lipid metabolism disorders. HDL decreases and LDL and TG
increase with the effect of obesity. This is also a risk factor for cardiovascular diseases. In our study, HDL levels
were higher in the pre-obese group than in stage 2 and stage 3 obese patients; the level of LDL was lower in
the pre-obese group compared to stage 1 and stage 2 obese and the levels of TG were lower in stage 1 obese

compared to stage 3 obese. The results of our study are consistent with the studies in the literature. 19.22.24

In our study, iron levels in stage 1 obese group were higher than those in stage 2 and stage 3 obese groups.
Ferritin levels were lower in the pre-obese group compared to stage 1 and stage 3 obese groups. In recent
years, it has been widely accepted that increased serum ferritin levels are the result of obesity-induced chronic
inflammatory reaction and are not merely indicative of an increase in iron stores. 282930 This result in our study

may be related to this situation.

Ankara Med ], 2020;(2):387-398 // @ 10.5505/am;j.2020.59140
395



ANKARA
MEDICAL

Studies investigating the relationship between vitamin D and obesity in the literature are cross-sectional and
the results are controversial.2® To explain the relationship between obesity with vitamin D and TSH, larger and

prospective studies can be performed.

These results indicate that metabolic deterioration started with the transition from pre-obese phase to the
obese phase. Therefore, counseling should be given to the patients before the development of obesity or at pre-

obese phase.

In conclusion, the effects of obesity on body components and metabolic parameters vary according to gender
and obesity. Therefore, it is important to have an individualistic and holistic approach in the evaluation, follow-
up and treatment of patients. The negative effects of obesity on health are associated with an increase in fat
tissue in the body rather than weight gain. Therefore, determining the amount of fat tissue and monitoring of
the body is very important in reducing these negative effects. BIA is a reliable, easy, noninvasive and cost-
effective method of detecting body components, especially fat tissue. The use of BIA in the evaluation of obesity
in primary care, which is the first place where patients apply and which is primarily responsible for preventive
health services, is very useful. In addition, primary care physicians should be very careful about comorbid

diseases and complications (hypertension, metabolic syndrome, hyperlipidemia) caused by obesity.

The most effective step for obesity is to prevent the development of obesity. For this reason, individuals with
normal weight should be encouraged to maintain their current weight by giving counseling about healthy
lifestyle habits. Patients in pre-obese stage should be provided with necessary recommendations and
treatments and returned to their normal weight. All patients should be advised about diet and exercise; medical
treatment should be arranged in the required patients and treatment processes of all patients should be
supported by motivational interviewing. In addition, it is necessary to inform the public more about obesity

and its complications, to raise awareness and to implement social projects that prevent obesity.
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