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ABSTRACT 
This descriptive and cross-sectional study evaluated the adherence of patients with Metabolic Syndrome 
(MetS) to the Mediterranean Diet (MedDiet). Patients who met the National Cholesterol Education Program 
Adult Panel III (NCEP ATP III) criteria enrolled. Socio-demographic characteristics, physical activity levels, 
blood tests and anthropometric variables were recorded and evaluated. A 24-hour retrospective record form 
and Mediterranean Diet Adherence Scale (MEDAS) were used to assess nutritional consumption and 
adherence, respectively. Of the patients (n=203) 50.2%, 39.9% and 9.9% were non-, moderately and strictly 
adherent to MedDiet, respectively. MEDAS scores were correlated with body weight (r=-0.147; P =0.036), 
waist circumference (r=-0.141; P =0.044), HDL cholesterol (r=0.193; P =0.006). Daily omega-3 fatty acids 
intake increased with higher adherence to MedDiet (P <0.001). Significant differences were observed 
between non-adherent and adherent subjects in daily intakes of dietary fiber, oleic acid and total 
monounsaturated fatty acids.This study showed low adherence to MedDiet in patients with MetS.  
Keywords: Mediterranean diet, adherence, metabolic syndrome, physical activity, anthropometric 
measurements 
 

METABOLİK SENDROMLU HASTALARDA AKDENİZ DİYETİNE UYUM 
 

ÖZ 

Bu tanımlayıcı ve kesitsel çalışma, Metabolik Sendromlu (MetS) hastaların Akdeniz Diyetine 
(MedDiet) uyumunu değerlendirmiştir. Ulusal Kolesterol Eğitim Programı Yetişkin Paneli III (NCEP 
ATP III) kriterlerini karşılayan hastalar kabul edilmiştir. Sosyodemografik özellikler, fiziksel aktivite 
düzeyleri, kan testleri ve antropometrik değişkenler kaydedilmiştir. Besin tüketimini ve uyumu 
değerlendirmek için sırasıyla 24 saatlik geriye dönük kayıt formu ve Akdeniz Diyeti Uyum Ölçeği 
(MEDAS) kullanılmıştır. Hastaların (n=203) %9.9'u MedDiet’e sıkı bir şekilde uyumlu, %39.9'u orta 
derecede uyumlu, %50.2'si ise uyumlu değildi. MEDAS skorları vücut ağırlığı (r= -0.147; P =0.036), 
bel çevresi (r=-0.141; P =0.044), HDL kolesterol (r=0.193; P =0.006) ile ilişkiliydi. Günlük omega-3 
yağ asitleri alımı, MedDiet'e uyum arttıkça arttı (P <0.001). Diyet lifi, oleik asit ve toplam tekli 
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doymamış yağ asitlerinin günlük alımlarında uyumlu olmayan ve uyumlu hastalar arasında önemli 
farklılıklar gözlendi. Bu çalışma, MetS'li hastalarda MedDiet'e uyumun düşük olduğunu göstermiştir.  
Anahtar kelimeler: Akdeniz diyeti, uyum, metabolik sendrom, fiziksel aktivite, antropometrik 
ölçümler  
 
INTRODUCTION 
Metabolic Syndrome (MetS) is a 
noncommunicable disease referring to coexisting 
diabetes, hypertension and obesity (Bakaloudi et 
al., 2021). Forty-one million people die annually 
from noncommunicable diseases, corresponding 
to 7 out of 10 deaths worldwide (WHO, 2022). As 
a risk factor, MetS affects the prognosis and 
progression of Type-2 diabetes, cancer, 
cardiovascular disease and respiratory diseases 
(Kargin et al., 2019). The coexistence of three or 
more metabolic disorders like obesity, insulin 
resistance, dyslipidemia and hypertension play a 
role in the development of MetS (Bakaloudi et al., 
2021). Its worldwide prevalence in adults is 25% 
and is associated with a 2- to 5-fold higher risk of 
early cardiovascular mortality, diabetes, coronary 
heart and cerebrovascular diseases, and a 1.5-fold 
increase in the risk of deaths of all causes (WHO, 
2022).  
 
A balanced diet and nutritional diversity are 
central to maintaining a healthy life. 
Mediterranean Diet (MedDiet) is considered one 
of the healthiest nutrition models (Kargin et al., 
2019). It includes a complete and balanced 
combination of components such as extra virgin 
olive oil, vegetables, fresh fruits, nuts, legumes, 
fish and red wine, molecules with antioxidant and 
anti-inflammatory properties such as 
mono/polyunsaturated fatty acids, polyphenols, 
phytosterols, vitamins and minerals (Finicelli et 
al., 2022). Various studies have shown the health-
promoting effects of MedDiet, together with 
lifestyle changes through increased physical 
activity (Kargin et al., 2019; Finicelli et al., 2022). 
 
Cross-sectional or prospective studies have 
shown inverse correlations between adherence to 
MedDiet and the prevalence of MetS (Godos et 
al., 2017; Bakaloudi et al., 2021). Some studies 
have demonstrated the benefits of adherence to 
MedDiet in reducing the risk of obesity, Type-2 
diabetes, cardiovascular diseases, and death from 

any causes (Martínez-González et al., 2011; 
Franquesa et al., 2019). 
 
The preventive effect of MedDiet on the risk and 
formation of MetS has been reported (Godos et 
al., 2017; Franquesa et al., 2019). However, 
studies examining whether different levels of 
adherence to MedDiet may positively affect MetS 
are limited (Bakaloudi et al., 2021). The present 
study evaluated the association between different 
levels of adherence to MedDiet and 
anthropometric and biochemical variables in 
patients with MetS. 
 
MATERIALS AND METHODS 
Study settings, time and sample selection 
The present descriptive, cross-sectional study 
enrolled patients with MetS admitted to the 
Endocrine and Metabolic Diseases Polyclinic of 
Pamukkale University Hospital between July and 
September 2021. 
 
The main inclusion criterion was a diagnosis of 
MetS that was determined by the physician using 
the National Cholesterol Education Program 
Adult Panel III (NCEP ATP III) criteria (Expert 
Panel on Detection, Evaluation, and Treatment of 
High Blood Cholesterol in Adults, 2001).  
 
Patients under 19 years and over 64 years of age, 
pregnant or breastfeeding women, and patients 
with cancer, mental disorders, eating disorders, 
recent diagnosis of hematological disease, recent 
surgery history, goiter, and anatomical 
abnormality in the neck region were excluded. 
The minimum required sample size was calculated 
as 175, by taking into account the prevalence of 
MetS as 43.3% and power 0.80 (Abacı et al., 
2018). 
 
Lokman Hekim University Ethics Committee 
approved the study protocol (2021/066) and the 
participants signed the informed consent. 
 
 



Mediterranean diet and metabolic syndrome 

 

 

  983 

 

Data Collection  
Data were collected via face-to-face interviews. 
The study questionnaire included socio-
demographic characteristics, medical information 
and nutritional habits. Biochemical variables were 
extracted from the patient files. Body weight and 
composition, height, body mass index (BMI), 
waist circumference (WC), waist-to-hip ratio 
(WHR), Neck circumference (NC) and waist-to-
height ratio were obtained. 
Nutritional Assessment and Anthropometric 
Measurements      
Body weight was measured with Tanita Body 
Composition Analyzer BC-418 (Tanita, Illinois, 
USA) and height was measured with a stadiometer 
(AS-TARTI, Turkiye). BMI was calculated by 
dividing body weight (in kilograms) by the square 
of height (in meters) (WHO, 2021). WC was 
measured at the midpoint between the lower ribs 
and the iliac bone, and hip circumference was 
measured (in centimeters) horizontally from the 
widest circumference of the hip (WHO, 2011). 
WHR was calculated by dividing the WC by the 
hip circumference. NC was measured just below 
the larynx (Adam's apple) (TUBER, 2016). 
Systolic blood pressure and diastolic blood 
pressure were measured using Ombron M2 
Intellisense (Japan). 
 
A “24-hour Retrospective Food Consumption 
Record Form” was collected from each patient to 
determine the energy, macro and micronutrient 
amounts (Pekcan, 2013). A photographic food 
atlas showing different quantities of foods was 
used to estimate the portion size of the participant 
in each meal (Rakıcıoğlu et al., 2009). The data 
were transferred to Nutrition Information System 
9 software (BeBIS, Stuttgart, Germany). Energy 
consumption and nutrient intake were examined 
using the Türkiye Nutrition Guide-2015 
(TUBER-2016) (12). According to the daily 
acceptable intake, the coverage ratio was 
evaluated as <67%, insufficient intake, 67-133% 
as adequate intake, and >133% as over-intake 
(Meyers et al., 2006). 
 
Patients' adherence to MedDiet was evaluated 
using a 14-item Mediterranean Diet Adaptation 
Scale (MEDAS) (Martínez-González et al., 2016) 

which is a valid and reliable scale in the local 
language (Pehlivanoglu et al., 2020). Responses to 
each item in the MEDAS are assigned ''1'' or ''0'', 
and the scores of 7 and above indicate an 
acceptable level of adherence. The scores between 
7 and 9 indicate moderate and higher scores 
indicate strict adherence to MedDiet. 
 
Individuals' physical activity levels were classified 
as inactive (<600 MET-min/week), minimally 
active (600-3000 MET-min/week), and very 
active (>3000 MET-min/week) according to the 
International Physical Activity Questionnaire-
IPAQ (Saglam et al., 2010). 
 
Statistical analysis 
Data were analyzed using Statistical Package for 
Social Sciences (SPSS) Statistics for Windows, 
version 20.0 (IBM Corp., Armonk, NY: USA, 
2011). Chi-square test was performed to 
determine the dependencies of categorical 
variables. Fisher's exact test was used when the 
assumptions of the chi-square analysis were not 
met. One-Way Analysis of Variance (ANOVA) 
and Kruskal-Wallis H test were used for multiple 
comparisons. For ANOVA analyses, in cases 
where variances from Post-Hoc tests were equally 
distributed, LSD; Mann Whitney-U test was used 
for Kruskal-Wallis H analysis. In cases where the 
distribution was not normal, Spearman 
correlation analysis was used for the correlation 
between the variables. 
 
RESULTS AND DISCUSSION 
A total of 203 patients with MetS (142 women and 
61 men) participated. Their mean age was 
46.9±11.33 years. While primary education was 
higher among female patients, male patients had 
more undergraduate or higher education (P 
<0.001). There was no significant difference in 
the numbers of retired male and female patients 
with MetS. However, the number of working 
people was more among male patients (P <0.001) 
(Table 1). The incidence of MetS in Western 
societies is 24% and above (Bakaloudi et al., 
2021), and also increases with age (Abacı et al., 
2018; Oğuz, 2018). Although there was no 
statistically significant difference in the present 
study, the proportion of patients with MetS 
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increased with age. According to the prevalence 
studies in Turkiye, the frequency of MetS is very 
high, especially among women (Abacı et al., 2018; 
Oğuz, 2018). In the current study, 142 of 203 
individuals with MetS were women (70%). The 
present study findings supported the existing 
literature data that the risk of MetS was higher in 
low-income and low-educated populations 
(Oğuz, 2018; Kim et al., 2018). Individuals with 

low level of education lacks the ability to comply 
with health guidelines since they don’t have 
sufficient knowledge of what healthy nutrition is 
and its importance. This may also explain why 
individuals with low level of education exhibit low 
adherence to MedDiet (Tsofliou et al., 2022) 
(Table 1). 
 

  
Table 1: Distribution of socio-demographic characteristics of patients with Metabolic Syndrome by 

gender. 

 Male 
(n=61) 

Female 
(n=142) 

Total 
(n=203) 

X2 P 

Age (years), mean±SD 47.1±10.8 46.8±11.6 46.9±11.3 32.762 0.828 

Age bands,  n (%)  

19-24 2 (3.3) 9 (6.3) 11 (5.4) 

1.381 0.848 

25-34 6 (9.8) 15 (10.6) 21 (10.3) 

35-44 15 (24.6) 29 (20.4) 44 (21.7) 

45-54 22 (36.1) 47 (33.1) 69 (34.0) 

55-64 16 (26.2) 42 (29.6) 58 (28.6) 

Education Level, n (%)  

Illiterate 1a (1.6) 2a (1.4) 3 (1.5) 

23.322 <0.001* 

Literate 2a (3.3) 2a (1.4) 4 (2.0) 

Primary education 19a (31.1) 88b (62.0) 107 (52.7) 

Higher education 15a (24.6) 32a (22.5) 47 (23.1) 

Graduate Education 20a (32.8) 16b (11.3) 36 (17.7) 

Master/Doctorate 4a (6.6) 2b (1.4) 6 (3.0) 

Occupation, n (%)  

Worker 27a (44.3) 23b (16.2) 50 (24.6) 

65.811 <0.001* 

Officer 7a (11.5) 5b (3.5) 12 (5.9) 

Self-employed 9a (14.7) 3b (2.1) 12 (5.9) 

Retired 18a (29.5) 30a (21.1) 48 (23.6) 

Housewife -  (-) 81 (57.1) 81 (40.0) 
a, b: The letters a and b are used in distributions where the dependence between categorical variables is statistically 
significant, to reveal which variables result from the proportional differences in this significance.  
SD: Standard deviation 
1Pearson Chi-square test.  
2Fisher’s Exact test  
* P <0.001 

 
Of the patients, 50.2% were non-adherent, 39.9% 
were moderately adherent, and 9.9% were strictly 
adherent to MedDiet. The average adherence 
score was 6.4±1.8, which remained below the 
acceptable level (Pehlivanoglu et al., 2020) (Table 
2). MedDiet shows a positive impact on metabolic 
and cardiovascular diseases and cognitive 
functions. The quality of life increased in parallel 

with adherence to MedDiet in past studies 
(Soltani et al., 2019). Besides, MedDiet has turned 
into almost a 'prescription' to prevent and treat 
metabolic diseases (Godos et al., 2017; Soltani et 
al., 2019; Bakaloudi et al., 2021;). Finally, meta-
analyses concluded that adherence to MedDiet 
prevents the development of MetS (Godos et al., 
2017; Bakaloudi et al., 2021). The results of the 
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current study support the existing knowledge. 
The mean MEDAS score was 6.4±1.8, indicating 
that the participants overall were low-adherent to 
MedDiet. A meta-analysis has sought the 
importance of the degree of adherence and 

concluded that a 2-point increase in adherence to 
MedDiet was associated with a 10% lower risk of 
death from any causes (Soltani et al., 2019) (Table 
2). 
  

 
Table 2: Patients’ adherence to the Mediterranean Diet by gender and average adherence scores. 

Adherence to Mediterranean Diet Male Female Total 

No adherence (<7 points), n (%) 35 (57.4) 67 (47.2) 102 (50.2) 
Moderate adherence (7-8 points), n (%) 18 (29.5) 63 (44.4) 81 (39.9) 

Strict adherence (9 points), n (%) 8 (13.1) 12 (8.4) 20 (9.9) 

Total score, mean±SD 
Lower-Upper 

6.2±2.1 
2-11 

6.5±1.7 
2-10 

6.4±1.8 
2-11 

SD: Standard deviation 

 
There was a low, negative correlation between 
adherence to MedDiet and body weight (r =-
0.147; P =0.036) and WC (r =-0.141; P =0.044) 
and a low, positive correlation between   high-
density lipoprotein cholesterol (HDL-C) and 
adherence to MedDiet (r=0.193; P =0.006). 
Correlations between adherence to MedDiet and 
NC, hip circumference, WHR, BMI, triglyceride, 
low-density lipoprotein cholesterol (LDL-C), 
total cholesterol, and hemoglobin A1c (HbA1c) 
were not significant. A low, positive correlation 
was found between adherence to MedDiet and 
physical activity levels (r=0.21; P =0.003) (Table 
3). An inverse association between body weight 
and WC and adherence to MedDiet in the whole 
sample was observed. This finding is in line with 
the literature (Bouzas et al., 2019; Bakaloudi et al., 
2021; Zhang et al., 2022). No significant 
correlation was found for body fat ratio, BMI, 
NC, and WHR. Although BMI and body weight 
are important factors for abdominal obesity in the 
definition of MetS, some studies suggested 
disease risk factors could be more useful than 
BMI and body weight (Eguaras et al., 2015; Aslani 
et al., 2019). The present study findings also 
supported the existing knowledge that adherence 
to MedDiet and BMI do not correlate. 
Concerning the association between adherence to 
MedDiet and WC as a measure of adiposity, 
several authors reported a lower incidence of 
MetS as adherence is improved (Eguaras et al., 

2015; Estruch et al., 2019). Both physical activity 
and MedDiet reduce the likelihood of developing 
MetS (Gallardo-Alfaro et al., 2020). A high level 
of adherence to MedDiet is associated with 
increased physical activity, which is critical for 
overall health (Bizzozero-Peroni et al., 2022).  
Similarly, in the current study, physical activity 
levels increased in parallel to adherence to 
MedDiet (Table 3).  
 
Previous studies have reported a positive 
correlation between higher adherence to MedDiet 
and HDL-C level (Franquesa et al., 2019; 
Bakaloudi et al., 2021; Montemayor et al., 2022). 
Furthermore, MedDiet is favorable for the 
microbiome due to its high polyphenol content 
and higher adherence to the MedDiet has been 
linked to lower fasting triglyceride and plasma 
glucose levels (Bakaloudi et al., 2021; Shatwan et 
al., 2021; Montemayor et al., 2022). In this study, 
parallel to the literature, a positive correlation 
between HDL-C and MedDiet adherence scores 
was observed in the whole sample. Although the 
studies supported the positive effects of 
Mediterranean diet on cardiovascular diseases 
(Rees et al., 2019), correlations with triglyceride, 
total cholesterol, LDL-C and HbA1c were not 
significant in the present study. It wasHo thought 
that these results were related with the patients' 
low adherence to the MedDiet (Table 3). 
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Food consumption and adherence to 
MedDiet 
Table 4 shows average daily energy, water and 
nutrients intakes (macronutrients and 
micronutrients) according to the level of 
adherence to MedDiet, and their percentages of 
meeting the reference values according to the 
TUBER-2015 (TUBER. 2016). Average water 
consumption was higher in participants strictly 
adherent to MedDiet than the participants who 
were non- or moderately adherent (P =0.031). 
Carbohydrate and fat consumption were lowest 
and fiber consumption was the highest in strictly 
adherent participants (P =0.014, 0.044, 0.047 
respectively). Macronutrient intake and MetS 
were investigated in 10000 Iranians aged 20 to 69 
years (Hasanizadeh et al., 2020). Patients with 
high carbohydrate intake had 67% more 
probability of developing MetS than patients with 
high protein and fat intake (Hasanizadeh et al., 

2020). It has been suggested that the content of 
carbohydrates was more important than the ratio 
of carbohydrates consumed in MedDiet 
(Bakaloudi et al., 2021). Therefore, consuming 
complex carbohydrates instead of simple 
carbohydrates has been recommended (Pérez-
Martínez et al., 2017). In accordance with the 
literature (Gallardo-Alfaro et al., 2020 ; Bakaloudi 
et al., 2021), the effect of the Mediterranean diet 
on glycemic control was manifested by a low level 
of HbA1c in the present study. Several studies 
have shown improved HbA1c and blood lipids in 
MetS patients consuming more fiber 
(Papamichou et al., 2019; Tettamanzi et al., 2021). 
In the present study, a parallel increase in daily 
fiber consumption and adherence to MedDiet 
were observed as reported in the literature 
(Dominguez et al., 2023) (Table 4). 
 

 
Table 3: Correlations between MEDAS scores and anthropometric measurements, biochemical 

parameters and physical activity level(n=203). 

Variable 
MEDAS Scores 

r P 

Anthropometric Measurements 

Body weight (kg)       -0.147 0.036* 

BMI (kg/m2) -0.097 0.169 

 Body fat ratio (%) 0.003 0.968 

Neck circumference (cm) -0.126 0.072 

Waist circumference (cm) -0.141 0.044* 

Hip circumference (cm) -0.036 0.611 

Waist/hip ratio -0.134 0.055 

Waist/height ratio -0.059 0.400 

Biochemical Parameters 

Systolic Blood Pressure (mmHg) 0.009 0.897 

Diastolic Blood pressure (mmHg) 0.014 0.844 

Fasting Plasma Glucose (mg/dL) 0.076 0.278 

Triglyceride (mg/dL) -0.099 0.160 

LDL-C (mg/dL) -0.110 0.120 

HDL-C (mg/dL) 0.193 0.006** 

Total cholesterol (mg/dL) -0.131 0.065 

HbA1c (%) -0.026 0.740 

Physical Activity Levels                                                     0.210                                0.003** 

MEDAS: Mediterranean Diet Adherence Scale, BMI: Body Mass Index, LDL-C: Low-density lipoprotein 
cholesterol, HDL-C: High-density lipoprotein cholesterol HgA1c: Hemoglobin A1c, *P <0.05 ** P <0.01, r: 
Spearman correlation analysis. 
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Table 4: Comparison of energy, water and nutrients intakes with TUBER according to adherence to 
the Mediterranean Diet 

Energy, water 
and nutrients 

Adherence to the Mediterranean Diet 
P 

Post-hoc 
differences No adherence (a) Moderate adherence (b) Strict adherence (c) 

 
TUBER 

Mean 
Mean± SD 

TUBER 
Mean 

Mean± SD 
TUBER 

Mean 
Mean± SD   

Energy (kcal) 98.5 1899.2±767.3 98.5 1905±796.1 104.5 2019.9±536.9 0.8041 - 

Water (ml) - 1976.4±1293.3 - 2054.8±1197.8 - 2511.5±1148.3 0.0312* a vs. c, b vs. c 

Protein (%) - 14.9±4.9 - 16.8±11.8 - 16.4±4.1 0.1292 - 

Fat (%) - 38.8±10.5 - 37.7±10.6 - 36.9±9.4 0.0441* a vs. b 

CHO (%) - 51.4±10.8 - 46.7±12.3 - 46.3±11.6 0.0141* a vs. b 

Fiber (g) 87.9 22.0±11.0 101.5 25.4±13.4 104.5 26.1±8.3 0.0472* a vs. c 

MUFA (g) - 25.1±15.0 - 28.6±17.2 - 33.7±14.2 0.0132* a vs. c 

Oleic Acid (g) - 22.6±14.0 - 25.8±15.5 - 30.8±13.1 0.0102* a vs. c 

PUFA (g) - 14.1±9.8 - 14.4±10.7 - 12.7±5.8 0.9902 - 

Omega 3 (g) - 1.3±0.7 - 1.6±1.1 - 1.9±0.8 0.0012** 
a vs. b, b vs. 

c, a vs. c 

Omega 6 (g) - 12.6±9.4 - 12.5±10.0 - 10.5±5.2 0.9922 - 

Saturated Fatty 
Acid (g) 

- 26.1±14.1 - 30.5±18.3 - 30.7±13.1 0.0592 - 

Vitamin A (g) 204.7 1412.5±2541.7 444.9 3034.7±9345.7 373.1 2661.3±6255.3 0.0262* a vs. b, a vs. c 

Vitamin D (g) 16.1 2.4±2.3 18.5 2.8±2.4 22.9 3.4±3.6 0.2672 - 

Vitamin E (mg) 141.9 16.6±13.1 144.1 16.5±10.2 127.2 14.8±5.8 0.7462 - 

Thiamine (mg) 90.3 1.0±0.5 100.5 1.1±0.6 101.4 1.2±0.4 0.1981 - 

Riboflavin (mg) 119.4 1.4±0.9 166.7 1.9±2.0 186.4 2.2±1.5 0.0002*** 
a vs. b, b vs. 

c, a vs. c 

Niacin (mg) 388.9 26.2±15.4 406.6 27.2±17.8 467.1 31.9±17.2 0.2922 - 

Vitamin B6 (mg) 101.9 1.4±0.8 114.5 1.6±0.9 127.5 1.9±0.8 0.0132* a vs. b, a vs. c 

Folate (g) 0 346.4±193.9 0 448.6±348.1 0 462.3±204.2 0.0032** a vs. b, a vs. c 

Vitamin B12 

(g) 
133.3 5.3±16.7 238.22 9.5±3 204.4 8.2±13.5 0.0092** b vs. c, a vs. c 

Vitamin C (mg) 160.5 159.4±127.5 158.16 154.5±92.1 217.4 216.8±128.2 0.0662 - 

Sodium (mg) 313.5 4500.2±7944.5 250.5 3533.4±1729.4 264.6 3665.5±1621.0 0.8142 - 

Potassium (mg) 63.6 2990.1±1502.7 76.8 3472.8±1566.3 84.9 3988.8±1385.7 0.0101* a vs. b, a vs. c 

Calcium (mg) 73.3 706.8±355.4 85.6 832.2±426.3 87.1 839.2±352.5 0.0322* a vs. b, a vs. c 

Magnesium (mg) 92.9 295.7±136 103.6 323.1±162.3 114.3 361.0±130.3 0.0682 - 

Selenium (g) 22.7 15.9±31.3 24.7 17.3±32.6 42.7 29.9±60.8 0.1682 - 

Iron (mg) 101 11.1±5.2 96.9 12.7±7.8 125.1 15.2±7.8 0.0292* b vs. c, a vs. c 

Zinc (mg) 94.6 9.6±4.6 105.5 10.7±6.0 129.8 13.3±7.0 0.0802 - 

1One-Way Analysis of Variance (ANOVA), 2Kruskal Wallis-H Test, TUBER mean: The average of the percentage 
of meeting the reference values of the ‘Türkiye Nutrition Guide’, TUBER: Türkiye Nutrition Guide 
 a vs.b: Significant difference between ‘No adherence’ and ‘Moderate adherence’, a vs.c: Significant difference 
between ‘No adherence’ and ‘Strict adherence’, b vs. c: Significant difference between ‘Moderate adherence’ and 
‘Strict adherence’  
P: Significance was checked over normal values. * P <0.05 ** P <0.01 *** P <0.001. SD: Standard deviation, CHO: 
Carbohydrate, MUFA: Monounsaturated fat, PUFA: Polyunsaturated fat 
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The daily amount of omega-3 fatty acids intake 
increased simultaneously with adherence level to 
MedDiet and there were between-group 
differences (P <0.001).  Daily oleic acid and the 
total amount of monounsaturated fatty acids 
(MUFA) intakes were low in non-adherent 
participants and were high in strictly adherent 
participants (P =0.013). Concerning the fat intake 
in our sample, the amounts of MUFA, oleic acid, 
and omega-3 fatty acids were higher in those who 
were strictly adherent to MedDiet. Previous 
studies reporting high adherence demonstrated 
reversal of MetS outcomes and reduced 
prevalence of cardiometabolic risk factors 
(Gallardo-Alfaro et al., 2020; Montemayor et al., 
2022). In this respect, the current study found a 
negative correlation between adherence to 
MedDiet and HDL levels. However, MedDiet did 
not significantly correlate with triglycerides and 
LDL-C. In terms of these metabolic syndrome 
parameters, it is thought that the expected results 
could not be achieved, due to the fact that the 
entire sample was a patient group and no 
intervention was applied. In addition, these 
findings are in line with the literature, supporting 
the importance of healthy fat consumption in 
MedDiet and its positive effects on MetS 
(Gallardo-Alfaro et al., 2020; Bakaloudi et al., 
2021; (Table 4). 
 
In terms of micronutrients, the average daily 
intakes of potassium, calcium, vitamin A, vitamin 
B6 (p=0.013), vitamin B2 and folate were 
different between non-adherent participants 
compared with the moderately and strictly 
adherent participants (P <0.001, P =0.003 
respectively). There were no between-group 
differences concerning energy, protein, omega-6, 
saturated fatty acids, thiamine, vitamins D, E and 
C, and sodium, magnesium, selenium, zinc and 
iron intakes. On the other hand, daily selenium, 
calcium, potassium and vitamin D intakes were 
below TUBER-2015 (TUBER, 2016) reference 
values in all groups.  When examined in detail, the 
coverage ratio according to the daily acceptable 
intake was insufficient in potassium in the non-
compliant group and in vitamin D and selenium 
intakes in all groups (Table 4).  A lower risk of 
developing MetS has been reported in individuals 

adopting MedDiet rich in vitamins and minerals 
(Eleftheriou et al., 2018; Gantenbein et al., 2021). 
In the current study, some micronutrient 
(potassium, calcium, vitamin A, vitamin B6, 
vitamin B2, and folate) intake was higher in 
patients adherent to MedDiet. The average 
percentages of meeting the reference intake 
values of vitamin D and selenium were 
insufficient in all adherence levels. Low vitamin D 
consumption is prevalent due to limited dietary 
sources of vitamin D (Santa et al., 2023). 
However, potassium intakes were insufficient in 
only non-adherent group. A meta-analysis has 
concluded that a lower risk of MetS was lower in 
individuals with higher potassium intake (Cai et 
al., 2016). This meta-analysis indirectly supports 
our result. Trace elements such as zinc and 
selenium are essential for maintaining human 
physiological homeostasis, and therefore, an 
imbalance in trace elements is considered an 
independent risk factor for MetS (Khazdouz et 
al., 2020; Djalalinia et al., 2021) (Table 4).  
 
Strengths and limitations 
This is the first cross-sectional report from 
Turkiye on the adherence to MedDiet in patients 
with MetS. However, there are several limitations 
to the procedures and findings. First, the sample 
size was small and there was no control group. 
Second, food consumption was assessed through 
self-reports which were inherently subject to 
errors. 
 
In conclusion, this study showed that patients 
with MetS had low adherence to MedDiet. A 
higher level of adherence to MedDiet was 
associated with favorable MetS parameters (lower 
WC and higher HDL-C) and higher physical 
activity levels. 
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