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Introduction and Purpose: Regular physical activity and healthy nutrition are key
factors in the prevention and management of metabolic syndrome, significantly
reducing the risk of chronic diseases. This study aims to compare physical activity levels
and adherence to the Mediterranean diet among individuals with metabolic syndrome
and pre-metabolic syndrome, and to evaluate the effectiveness of the metabolic
syndrome questionnaire in predicting biochemical and physiological indicators in these
individuals.

Materials and Methods: Random and cluster sampling methods were employed to
select the city and healthcare centers. Thirty individuals with metabolic syndrome were
randomly selected for blood sample collection. The participants included 362
individuals with metabolic syndrome and 190 with pre-metabolic syndrome, divided
into two age groups: 30-60 years and over 60 years. Physical activity and nutritional
habits were assessed using the short-form physical activity questionnaire and the
Mediterranean diet questionnaire. Bland—Altman analysis was utilized to validate the
metabolic syndrome questionnaire; ANOVA tests were conducted to examine mean
differences in variables and the multiple effects of cities, while Pearson correlation was
applied to analyze linear relationships between variables.

Results: Individuals with metabolic syndrome demonstrated higher adherence to the
Mediterranean diet (p <0.001). No significant difference in the metabolic syndrome risk
score was observed between the two age groups. A negative and very weak correlation
was found between adherence to the Mediterranean diet and metabolic syndrome (r =
0.12, p > 0.05). The metabolic syndrome questionnaire was effective in predicting the
laboratory indices associated with metabolic syndrome.

Conclusion: The questionnaire may be used for the early detection of metabolic
syndrome; however, for comprehensive validation, longitudinal studies with larger
sample sizes are recommended. Additionally, the findings highlight the importance of
lifestyle modifications, including improvements in dietary patterns and increased
physical activity, for the prevention and management of metabolic syndrome.

Key Words: Physical Activity; Metabolic Syndrome; Pre-Metabolic Syndrome;
Mediterranean Diet
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Extended Abstract

1. Introduction and Objective

Metabolic syndrome is recognized as a cluster of
metabolic abnormalities associated with obesity, type
2 diabetes, hypertension, high triglycerides, and low
HDL cholesterol levels. This syndrome significantly
increases the risk of cardiovascular diseases, making
early diagnosis crucial. The prevalence of metabolic
syndrome is rising in developing countries,
particularly in Iran. Most studies on the relationship
between physical activity, diet, and metabolic
syndrome have objectively measured relevant indices,
which require considerable time, cost, and blood tests
from participants. However, to date, no studies have
employed questionnaires to identify individuals with
metabolic syndrome or those at risk in Iran.
Additionally, there is no research, to our knowledge,
examining the correlation between physical activity,
diet, and metabolic syndrome across various cities in
Iran. Therefore, this study aims to investigate the
association between the Mediterranean diet, physical
activity, and metabolic syndrome in different cities of
Iran. This research also aims to validate the
questionnaires used for diagnosing metabolic
syndrome and pre-metabolic syndrome.

2. Methods

This descriptive-analytical study was conducted in
five provinces of Iran. The sample population
consisted of 976 adults aged over 30 years, divided
into two age groups: 30-60 years and over 60 years.
Data collection began with a random sampling of
centers from five provinces, followed by a multi-stage
cluster sampling process to select medical centers
from each city. At each medical center, participants'
height, weight, and waist circumference were
measured, and questionnaires were distributed
according to the population of each province. To
estimate the sample size, Cochran's formula was
applied. Data were collected using standard
questionnaires, including the short form of the
Physical Activity Questionnaire, the Mediterranean
Diet Questionnaire, and the Metabolic Syndrome
Identification  Questionnaire. For questionnaire
validation, 30 individuals with metabolic syndrome
were randomly selected, and biochemical tests (fasting
glucose, triglycerides, HDL, and blood pressure) were
performed on them. Data analysis was conducted
using various statistical tests, including independent t-
test, analysis of variance (ANOVA), Pearson
correlation, multivariate analysis of variance
(MANOVA), and Bland-Altman analysis. The
significance level was set at 0.05.

4. Results

The average Mediterranean diet score in the metabolic
syndrome group was 12.5 + 2.1, significantly higher
than the pre-metabolic syndrome group (mean: 9.3 £
1.9). Furthermore, the rate of vigorous physical
activity in the metabolic syndrome group was 65%,
whereas it decreased to 45% in the pre-metabolic
syndrome group. When comparing age groups, the
average Mediterranean diet score and vigorous
physical activity were higher in the over-60 group
compared to the 30-60 years group (p = 0.05). Pearson
correlation analysis revealed a weak inverse
relationship between adherence to the Mediterranean
diet and the prevalence of metabolic syndrome (p <
0.01, r = -0.32). Bland-Altman analysis demonstrated
good agreement between the metabolic syndrome
identification questionnaire and biochemical indices
(fasting glucose: r = 0.74, HDL cholesterol: r = 0.82,
triglycerides: r = 0.80, blood pressure: r = 0.76).
MANOVA analysis indicated significant differences
in diet and physical activity across different cities (p <
0.001, F = 6.43), but no significant impact on the
prevalence of metabolic syndrome was found in these
cities (p > 0.05, F = 2.12).

5. Conclusion

The results of this study clearly indicate that adherence
to the Mediterranean diet and regular physical activity
play significant roles in reducing the risk of metabolic
syndrome. Individuals with higher adherence to this
healthy dietary pattern are significantly less likely to
develop metabolic syndrome. These findings suggest
that lifestyle interventions, particularly in nutrition
and physical activity, could serve as effective
preventive measures at the community level.
Moreover, cultural, economic, and geographic
differences among provinces lead to variations in
lifestyle and public awareness regarding healthy diets,
which should be considered when designing region-
specific health policies. Furthermore, this research
demonstrates that validated and standardized
questionnaires can serve as reliable screening tools for
the early detection of metabolic syndrome and play an
essential role in improving public health.
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