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Abstract

Background: The Mediterranean diet is one of today's populat ghatterns.The adherence to the
Mediterranean diet is associated with a healthidrlanger life.

Aim: The aim of our study is to determine the relatiomdetween adherence to the traditional Meditexaan
diet and body compositions.

Methodology: Two hundred fifty-six participants who applied ta.. State Hospital Nutrition and Diet
Polyclinic were included to this cross-sectionalidst The questionnaire form consisting of four part
[descriptive information, weekly physical activitguration, anthropometric and Bioelectrical Impedanc
Analysis (BIA) measurements and 14-item MeditereanBiet Adherence Screener (MEDAS)] was applied to
the participants. Participants were divided into tyvoups as those below the acceptable MEDAS &fvetven
(Group 1, n=128) and those with the acceptable MED&Vvel of seven or above (Group 2, n=128).

Results: The mean value of the MEDAS score was found to6dé& + 2.16. Considering the effects of
adherence to the traditional Mediterranean diebody composition; body weight, height, body masiein
waist circumference, hip circumference, waist [gheiratio, neck circumference, body fat mass, badscle
mass, body water mass and BMR were found to bistgtatly significantly lower in Group 2 where adbace
with the Mediterranean diet is high than Group &amon correlation analysis showed that as the MEDA
scores increased, the above body compositionsrt€ipants decreased.

Conclusion: In this study, the adherence to the Mediterranganwhs moderate and as the adherence to diet
increased, obesity rates decreased.

Key words: Traditional Mediterranean diet, adherence, bodypmusition

Introduction characterized by the consumption of vegetables,
rsyits, legumes and grains, moderate levels of
ISh, high amounts of unsaturated fatty acids,
ow-medium levels of dairy products, low levels

. . . meat and moderate wine (Trichopoulou et al.,
action that should be done consciously in Ord%)ll). The Mediterranean diet can be defined not

o take the nutrients necessary to protect aonl as the consumption of some foods, but also
improve health and to improve the quality of life. yas o A
s a lifestyle specific to people living in the

Adequate and balanced nutrition is essential editerranean region. The adherence to the

maintaining  health and preventing disease editerranean diet is associated with a healthier
People who have enough and balanced nutrit nd longer life (Alarcon de la Lastra et al., 2001)

?‘?r\i/(?hgprc])i?cl)tlz]yetagld g%lff.ci?arbc%?]y dceozgpfgg,l?gecent studies showed that Mediterranean eating

et al., 2001) abits have positive effects on cognitive

" ' functions and the course of chronic diseases such
The Mediterranean diet is one of today's populars diabetes and hypertension (Sanchez-
diet patterns. The Mediterranean Diet is

Human health is related to many factors such
nutrition, heredity, climate and environmenta
conditions (Saygin et al., 2011). Nutrition is a
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Hernandez et al.,, 2020). In a study, as th@orporation of America, Inc., lllinois, USA”
adherence to the Mediterranean diet increasdatand bioelectrical impedance analyzer.

the waist and hip circumferences, waist-hip ratiﬂeight measurement was measured using a

and body mass index (BMI) of the participant . : , .
decreased (Panagiotakos et al., 2005). In anot%é?dlometer with the feet side by side and the

. .nead on the Frankfort horizontal plane. For waist
study, the prevalence of obesity was lower in

individuals _with high adherence to thecwcumference, the measurement was made with

Mediterranean diet compared to those with 1o tape measure from the midpoint between the
N P . N 1046 \vest rib bone and the crista-iliac prominence
levels (Schréder et al., 2011As increasing

adherence to the Mediterranean diet, over hen the individual was standing in the normal

: ) e laxed position of the abdomen, arms hanging at
mortality decreases and quality of life INCreases . cides and leas adiacent. While waist
(Eguaras et al., 2015). 9 ) :

circumference of 94 cm and above in men and 80
Although there are studies on the Mediterraneam and above in women are the risk limits for
diet in Turkey, there is not find a comprehensivehronic diseases, 102 cm and above in men and
study published in the English literature an@®8 cm and above in women are the high risk
conducted to determine the relationship betwedimit. For the hip circumference, measurement
body composition and adherence to thwas made from the widest part of the hip with a
Mediterranean diet. The aim of our study is téape measure. The waist / hip ratio was obtained
determine the relationship between adherence g the ratio of waist circumference (cm) to hip
the traditional Mediterranean diet and bodgircumference (cm). If the waist / hip ratio is
compositions. greater than 0.90 in male patients and 0.85 in
female patients, these values are accepted as

Methodology: It was planned to include all adult - . : . '
vqunteers%ho appKI)ied to . State Hospitaﬁmdm'd type obesity. The waist / height ratio was

Nutrition and Diet Polyclinic between June 201‘Pbtalned by the ratio of waist circumference (cm)

and February 2018 to lose weight between ttfg ?te'?;]t ((():rg). ;g/ralsrtn/e Ee'%r;[ drat\'sovr\]/qzrr?'ng,\::\éﬁl
ages of 19-65 to this cross-sectional study. Twg" ' )

hundred fifty-six (91.4%) of 280 individuals whoCl'cUmference was  determined by measuring

- . : from the superior edge of the cricothyroid
agreed to participate were included in the study.membrane er)]ile the i?]dividual was star):ding

For the study, a questionnaire form consisting gPekcan, 2014).

four parts was applied to the participants wh . o
filled the informed consent form after obtainingﬁg d?ﬁ;ig{"”&égﬁ;?;ﬁgggce dgtmdtlr\llédufllli-ti?etmhe

Resaorch Eifics Commities (.. -soi7Medtertanean Diet  Adnerence ~ Screener
"""" 'g]proved by Martinez-Gonzalez et al. (2012)

08/12). These four sections in the questionnai} .
consist of descriptive information, weeklywas used. In this scale, there are a total of 14

. L ) . uestions, two of which are about food
E?g;'ggtlri;;tmt{m(;g:ja;f:é ang;]rglsgirgetm(:lgI‘;r;cgonsumption habits and 12 of them about food

measurements and 14-item Mediterranean Di89nsumpt|on frequency, and the score range
Adherence Screener (MEDAS). varies between zero aqd 14 points. Thg score
given for each question is zero or one point. 14-
The age, gender, marital status, education@aém Mediterranean Diet Adherence Screener
status, smoking and alcohol use status amgiestions and criteria for getting 1 point are
weekly physical activity durations of thegiven in Table 1 (Martinez-Gonzalez et al.,
individuals participating in the study were2012). A total score of seven and above indicates
questioned with the form of "descriptivethat the individual has an acceptable level of
information" and "weekly physical activity adherence with the Mediterranean diet, and a
period". score of nine and above indicates that the

- - dividual has strict adherence with the
Body weight (kg), body fat ratio (%), fat mas naiv . , N
(kg),ybod)(;:j mu(sgl)e ratig (%), bod)f rrzuscle maj%Aedlter'ra.nean d'et. (L'e.zon-Munoz et al., 2012).
(kg), body water ratio (%), body water mass (kg he validity and reliability study of the scale was

) : S
basal metabolic rate (BMR) and BMI (kg / mz)made by Pehlivanoglu, Balcioglu & Unltoglu

C e (2020) in Turkey and the Cronbach Alpha
were measured using "Tanita BC 418, Tanlt%;%efﬁcient was found to be 0.829. Participants

were divided into two groups as those below the
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acceptable MEDAS level of seven (Group 1) and=0.001, respectively). There was no significant
those with the acceptable MEDAS level of sevedifference between the groups in terms of marital
or above (Group 2). status, educational status, smoking-alcohol use

International Business Machines SPSS Statisti db\I/veZekIy physical activity durations. (p>0.05)
22.0 (SPSS Inc., Chicago, IL, USA) progra able 2).

was used for statistical evaluation. AfteMWhen the changes in the body weight of the
examining the suitability of the quantitative datgarticipants in the last 6 months are examined;
obtained as a result of the research to normiile average weight gain values in Group 2 were
distribution; Student T Test was used irstatistically significantly less than those in Guou
independent groups for comparing variables that (p=0.048). Considering the effects of
fulfill the parametric test assumptions, and Manadherence with the traditional Mediterranean diet
Whitney U Test was used in cases where tlen the disease risk according to waist
parametric test assumptions did not meet. In tlercumference, waist / hip ratio and waist / height
evaluation of categorical data, Chi square tesatio of the individuals participating in the study
was used. Pearson test was used for correlatiaocording to waist circumference, the ratios of
analysis. Descriptive statistics were given assky and high-risk male participants were found
mean + standard deviation, numbers an be statistically significantly lower in Group 2
percentages. P <0.05 was taken as the limit tifan Group 1 (p=0.001, p=0.005, respectively).
significance. There was no significant difference between the

Ethics approval statement: The protocol for the gro_ups_in terms of risk _for women in terms of
' waist circumference, waist / hip ratio and waist /

Eﬁi?/i:(s:ﬂyprgﬁ?éshaéo?nerﬁir;teaeppz'c;\ée'qu-%yA;rKa-k %ight ratio in both genders (p>0.05) (Table 3).
2017-08/12). Before starting the study, anConsidering the effects of adherence to the
“informed consent form” was taught totraditional Mediterranean diet on body
individuals. composition; body weight, height, BMI, waist
circumference, hip circumference, waist / height
ratio, neck circumference, body fat mass, body
The mean age of 256 individuals participating imuscle mass, body water mass and BMR were
the study is 37.12 + 12.24 years, 84 (32.8%) dbund to be statistically significantly lower in
the participants are male and 172 (67.2%) a®roup 2 where adherence with the
female. The mean value of the MEDAS was$/editerranean diet is high than Group 1
found to be 6.15 + 2.16. There were 128p<0.05). The Pearson correlation analysis
participants each in Group 1, consisting ofhowed that as the MEDAS scores increased,
participants who scored below the acceptableody weight, height, BMI, waist circumference,
MEDAS level of seven, and Group 2, which wa#ip circumference, waist / height ratio, neck
composed of participants who scored seven aeitcumference, body fat mass, body muscle mass,
above. The mean age and female gender ratiolddy water mass and BMR of the participants
those who high adherence to the traditionalecreased (Table 4).

Mediterranean diet was higher (p=0.004,

Results

Table 1.Questions of 14-item Mediterranean Diet Adherence Screener and criteriafor 1 point

(9)

Questions Criteria for 1 point

1. Do you use olive oil as main culinary fat? Yes

2. How much olive oil do you consume in a given @lagluding oil used for frying, salads, out-of- | >4 tablespoons
house meals, etc.)?
3. How many vegetable servings do you consume @¢g? (L serving: 200 g [consider side dishes @s>2 (>1 portion raw
half a serving]) or as a salad)

4. How many fruit units (including natural fruitiges) do you consume per day? >3

5. How many servings of red meat, hamburger, ot peaducts (ham, sausage, etc.) do you consymd
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per day? (1 serving: 100-150 g)

6. How many servings of butter, margarine, or creanyou consume per day? (1 serving: 12 g) <1

7. How many sweet or carbonated beverages do yok per day? <1
8. How much wine do you drink per week? >7 glasses
9. How many servings of legumes do you consumeveek? (1 serving: 150 g) >3

10. How many servings of fish or shellfish do yaunsume per week? (1 serving 100-150 g of fish &3
4-5 units or 200 g of shellfish)
11. How many times per week do you consume comaiesgieets or pastries (not homemade), sugh3
as cakes, cookies, biscuits, or custard?
12. How many servings of nuts (including peanutsydu consume per week? (1 serving 30 g) >3

13. Do you preferentially consume chicken, turlayrabbit meat instead of veal, pork, hamburger| ofes
sausage?
14. How many times per week do you consume vegetapbsta, rice, or other dishes seasoned wjtk2

sofrito (sauce made with tomato and onion, leelgaslic and simmered with olive oil)?

Table 2. Characteristics of participants by adherence to the Mediterranean diet

Characteristics Group 1 Group 2 P value
(n=128) (n=128)
Age, yr 35.2+12.7 39.0+11.4 0.011
Sex, n (%)
Female 73 (57) 99 (77.3) <0.007
Male 55 (43) 29 (22.7)
Marital status, n (%)
Single 75 (58.6) 88 (68.7) 0.059
Married 53 (41.4) 40 (31.3)
Educational level, n (%)
Primary or less 33 (25.8) 36 (28.1) 0.734
Secondary 42 (32.8) 42 (32.8)
High 53 (41.4) 50 (39.1)
Smoking, n (%)
Current smokers 45 (35.2) 32 (25) 0.118
Unused 72 (56.2) 88 (68.8)
Former smokers 11 (8.6) 8 (6.2)
Alcohol intake, n (%)
Yes 22 (17.2) 21 (16.4) 0.500
No 106 (82.8) 107 (83.6)
Physical activity, min/d 192.2+85.1 192.4+74.9 0.992

* Student t test, Chi-square test
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Table 3. Weight change and risk situations according to body compositions participants

Group 1 Group 2 P value
(n=128) (n=128)
Has your body weight changed in the last 6
months? n (%)
Yes 84 (65.6) 90 (70.3) 0.270
No 44 (34.4) 38 (29.7)
Increased, n=87
n (%) 46 (52.9) 41 (47.1)
Weight gain, kg (mean # ss) 7.85+3.8 5.59 + 2.0 0.048
Total weight gain, kg 361 229
Decreased, n= 88
n (%) 38 (43.2) 50 (56.8)
Weight reduction, kg (mean * ss) 579+2.4 7.74£3.8 0.146
Total weight reduction, kg 220 387
Waist circumference
Female, n (%)
> 80 (risk), n=163 70 (42.9) 93 (47.1) 0.419
> 88 (high risk), n=136 59 (43.9) 77 (46.1) 0.386
Male
> 94 (risk), n=59 45 (76.3) 14 (23.7) 0.002
> 102 (high risk), n= 41 33 (80.5) 8 (19.5) 0.004
Waist/hip ratio
Female, n (%)
> 0.85 (risk), n=135 55 (40.8) 80 (59.2) 0.249
Male
> 0.90 (risk), n=56 36 (64.3) 20 (35.7) 0.471
Waist/height ratio n (%)
> 0.50 (risk), n=236 120 (50.8) 116 (49.2) 0.243

" Student T test, Chi-square test
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Table 4. Association between the MEDAS scor es and the body compositions of the participants

Body Composition Group 1 Group 1 P Total MEDAS scores
(n=128) (n=128) (Student T P Pearson
test) correlation
coefficient
Weight (kg) <0.001 -0.413
Women 86.0 £15.5 775145 <0.001
Men 104.6 £22.3 88.1+23.2 0.002
Total 93.9 £20.8 79.9+17.3 <0.001
Height (cm) 0.002 -0.194
Women 159.2+6.9 158.6 £5.9 0.589
Men 175.0+6.6 173.4+6.5 0.297
Total 165.9+10.4 161.9+8.7 0.001
Body mass index (kg/fh <0.001 -0.360
Women 34.0+6.3 30.9+5.7 0.001
Men 34.0+6.6 29270 0.002
Total 34.0+6.4 30.6 +6.0 <0.001
Waist circumference (cm) <0.001 -0.307
Women 98.1+10.9 948 +11.2 0.057
Men 105.8 +13.6 96.3+14.7 0.004
Total 101.4£12.7 95.2+12.1 <0.001
Hip circumference (cm) <0.001 -0.337
Women 112.1+10.1 107.7 £10.5 0.007
Men 115.4+11.8 105.5+13.6 0.001
Total 113.5+10.9 107.2 +11.3 <0.001
Waist/hip ratio 0.394
Women 0.87 £ 0.05 0.88 + 0.05 0.566
Men 091+0.1 0.91 +0.05 0.836
Total 0.89+0.1 0.89 £ 0.05 0.732
Waist/height ratio <0.001 -0.234
Women 0.62+0.1 0.60+0.1 0.044
Men 0.60+0.1 0.55+0.1 0.012
Total 0.61+0.1 0.58+0.1 0.011
Neck circumference (cm) <0.001 -0.302
Women 37.3+3.0 36.4+28 0.050
Men 411+34 39.5+38 0.067
Total 38.9+3.7 37.1+33 <0.001
Body fat ratio (%) 0.577
Women 415+5.9 38.9+6.5 0.008
Men 28.6 +8.0 242+99 0.032
Total 35.9+9.4 35.6 +9.6 0.748
Body fat mass (kg) <0.001 -0.267
Women 36.5+10.9 30.9+10.1 0.001
Men 31.3+13.2 233135 0.010
Total 343+12.2 29.2+11.4 0.001
Body muscle ratio (%) 0.723
Women 58.5+5.9 61.0+6.5 0.010
Men 715+8.2 75.5+9.8 0.055
Total 64.1+9.5 64.3+9.5 0.873
Body muscle mass (kg) <0.001 -0.367
Women 495+5.3 46.8 £6.2 0.003
Men 73.4 £10.7 65.8+11.6 0.004
Total 59.7+14.4 51.1+11.1 <0.001
Body water ratio (%) 0.646
Women 429+4.3 446+4.8 0.018
Men 52.2+58 55.7+7.0 0.019
Total 46.9+6.8 47171 0.813
Body water mass (kg) <0.001 -0.379
Women 36.4+4.0 34345 0.002
Men 53.7+7.9 47.7+8.2 0.002
Total 43.8+10.4 37.3+7.9 <0.001
Basal metabolism rate (kcal/d) <0.001 -0.398
Women 1550.9 £188.6 | 1444.4+196.9 <0.001
Men 2229.7 £378.1 | 1955.7 £362.6 0.002
Total 1842.6 £441.3 | 1560.3 +324.2 <0.001
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Discussion Alonso et al.,, 2014). In another study, women

- o ... had higher dietary adherence than men (Hurley et
Examining the effects of nutrition on health with ., 2009). In a few studies, the adherence with

nutritional model analysis has become mor o Mediterranean diet was higher in._ men
prominent than evaluating individuals' nutritiona 9

intake or food consumption. Mediterranean dieQVIartmez-Gonzalez etal, 2012; Leon-Mufioz et

is one of the healthiest eating models know%l" 2012). In our study, the mean age and female

o . gender ratio of individuals who high adherence
among  nutrition models _(Schroder, 2007); ith the traditional Mediterranean diet were

Despite being a country with a Mediterraneap.

coast, exploring the relationship between bod Igir:/?éﬁa;;h\?vitrznﬂsgzesinln allgear?gaﬁgig? thlgt
composition and adherence with the tradition 9 a9

Mediterranean diet have been published jyomen ?gne[]ally ?.'Vg. more importance to diet
English literature in Turkey did not find amay exp ain these findings.
comprehensive study. This situation is @&ody weight / height indexes aim to express the
deficiency for our country, where the traditionatorrect weight for height. Body mass index is
Mediterranean diet is frequently applied and hamne of the most widely used indexes today
a coast to the Mediterranean. (Pekcan, 2014). In Schrdder et al.’s study (2011),
A total score of seven and above indicates thﬁ was detected_ that high a(_jherencc_e to the
editerranean diet was associated with lower

the individual has an acceptable grade Qbesity rate. These findings are similar to
adherence with the Mediterranean diet, and & Y ' 9

score of nine and above indicates that tHa€vious data that reported a lower risk of

S , , Obesity rate among individuals highly adhering
individual has  strict adherence ~ with theto the Mediterranean diet (ElI Kinany et al.,

Mediterranean diet (Leon-Mufioz et al., 2012) . .
The mean score of the MEDAS was 6.15 + 2.1 020). There are other studies _showmg that_as
e adherence to the Mediterranean diet

in our study. The MEDAS scores of the 50% reases, the BMI values decreases in both
participants had an acceptable level of seven ally !

above, and their adherence with the tradition enda?(;ﬁe(rzﬁgéatsoe':hil.,trigizti%)%éllnMoeu(;itZtrl::r):é:r?
Mediterranean diet was moderate. In the stu

conducted by Pehlivanoglu, Balcioglu &c}fet increased, it was found that body weight,

Unlioglu (2020), the MEDAS score of 42.25%height and BMI decreased significantly, and a

of the participants was seven and above. Simild gative relationship - was found between

to our study, the mean MEDAS scores were 6 editerranean diet adherence and BMI in both

and 6.83+3.34 of individuals reached accordan&enders.‘l’he effect of the Mediterranean diet to
with the MD in the Ledn-Mufioz et al. (2012)reduce obesity is due to the delay of gastric

and Pehlivanoglu, Balcioglu & Unliioglu's e_:mptying, increa_se_in satiety, prolonged chewing
(2020) studies, respectively. In the study Ogme, low glycemic index and low energy content

Martinez-Gonzalez et al. (2012), it was found tgf foods with high pulp (Schroder, 2007).

be higher than our study (8.66 + 2.0). The reasdith the realization of the importance of android
for this high may be the fact that this study was/pe obesity; waist / hip ratio started to be used
conducted in a region where food in then the diagnosis of abdominal obesity. Waist / hip
Mediterranean diet can be accessed more easilgtio being> 0.90 in men and 0.85 in women
unlike the region where our study wadncreases the risk of android obesity and related
conducted. In addition, in studies conducted witbhronic diseases (Pekcan, 2014). In a study, it
adults in recent years in Mediterranean countriewas found that as the adherence with the
it has been shown that the traditional anediterranean diet increased, the waist
beneficial features of the Mediterranean diatircumference and waist / hip ratio of individuals
have been abandoned (Trichopoulos & Lagiowecreased (Tzima et al., 2007). Waist-to-height
2004). Changes in eating habits, such as thatio being>0.50 is a risk factor for chronic
increase in the frequency of eating outside thdiseases such as cardiovascular diseases and
home and the availability of snack foods, occutliabetes mellitus (Pekcan, 2014). In our study, as
due to changes in lifestyle, social environmerthe score of adherence with the Mediterranean
and environmental factors. diet increased, the waist / height ratios of male

, : d female individuals decreased significantly.
In a study, the adherence with the MedlterraneﬁrﬂiS difference was not detected in tghe waisty/

diet increased with increasing age (Paﬂnqﬁip ratio. In a study, it was reported that as
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individuals' adherence with the Mediterranean Saiz, C., Castafier, O., Martin, M., Notario-
diet increased, their body fat percentage Barandiaran, L., Bell6-Mora, M.C., Sayon-Orea,
decreased (Boghossian et al., 2013). In our study, C-» Garcia-Gavilan, J., Goday, A., & Tur, J.A.
body fat ratios of male and female individuals (2020). Adherence to the Mediterranean Lifestyle

; . : and Desired Body Weight Loss in a Mediterranean
were found to be lower in the group with high Adult  Population with  Overweight A

adherence with the Mediterranean diet. In PREDIMED-Plus StudyNutrients,12(7):2114.

addit_ion, as the_ score of adherence with tr\?guaras, S., Toledo, E., Herndndez-Hernandez, A.,
Mediterranean diet increased, body fat, muscle” cervantes, S., & Martinez-Gonzalez, M.A. (2015).

and water masses and basal metabolic ratesBetter adherence to the Mediterranean diet could
decreased in men and women. mitigate the adverse consequences of obesity on

L di lar di : The SUN P ti
The limitation of our study are that the study é%rh(;c;;/aNsuctﬁ:r:tS ;?53)5'269-74(3 rospeciive

sample was limited to a small number of peoplg, Kinany, K. Deoula, M.M.S., Hatime, Z.,
due to the use of a nutrition and diet outpatient Boudouaya, H.A., Atassi, M., El Asri, A.
clinic. Therefore, the results of our study did may Benslimane, A., Nejjari, C., Ibrahimi, S.A.,
not reflect those of the general population. Lagiou, P., & El Rhazi, K. (2020). Modified

. . Mediterranean diet score adapted to a southern
As a result, in this study, the adherence to the Mediterranean population and its relation to

Mediterranean diet was moderate and as the gyerweight and obesity risiublic Health Nutr,
adherence to Mediterranean diet increased, 2g:1-7.

obesity rates decreased. In order to increaseon-Mufioz, L.M., Guallar-Castillon, P., Garciani,
adherence in our country, education on the A. Loépez-Garcia, E., Mesas, A.E., Aguilera,
traditional Mediterranean diet should be M.T., Banegas, J.R., & Rodriguez-Artalejo, F.
increased in schools and primary health care (2012). Adherence to the Mediterranean diet
centers, and it should be easier for individuals to Pattern has declined in Spanish adultdlutrition,

: PR e 142(10):1843-50.
access .the fooc_js_ in this diet within the scope artinez-Gonzalez, M.A., Garcia-Arellano, A,
preventive medicine.
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