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based_on the Mediterranean and DASH dlet_s, developed to_de_lay neurodegeneration. Address: Non-Communicable
The aim of the present study was to investigate the association between the MIND Diseases Research Center, Sabzevar
diet index and cardiovascular risk factors in individuals with type 2 diabetes. University of Medical Sciences,
. In this retrospective study, data from participants with Sabzevar, Iran.

type 2 diabetes referred to Hafiz diabetes clinic in Sabzevar, Iran, were used. A 148-
item Food Frequency Questionnaire (FFQ) was used to calculate the MIND diet
index. The participants’ biochemical data (including fasting blood glucose and
serum lipid profile), their demographic information and blood pressure levels were E-mail: elahe.forumandi@gmail.com
also recorded. The obtained data were analyzed using SPSS version 16.

. A total of 183 individuals with type 2 diabetes entered the study. Among
them, 42.1% were male and 57.9% were female, with the mean age 49.06 + 7.97
years, and the mean body mass index (BMI) 28.91 + 4.23 kg/m2. The mean MIND
diet score was 6.08 + 3.87. There was an inverse correlation was observed between
the MIND diet score and BMI. But no significant relationship was found between
the MIND diet score and other cardiovascular risk factors.

: The results of this study showed that adherence to the MIND diet in

individuals with type 2 diabetes is associated with reduced BMI.
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INTRODUCTION

Type 2 diabetes mellitus (T2DM) is a major
global public health issue, and its prevalence is
rising rapidly in both developed and developing
regions. In the Middle East and North Africa, the
incidence of T2DM is among the fastest-
growing globally. The number of patients with
T2DM is expected to rise from 171 million in
2000 to over 366 million by 2030, posing a
significant burden due to complications such as
cardiovascular disease, which is the leading
cause of death among diabetic individuals.
T2DM s characterized by insulin resistance,
impaired insulin secretion, and hepatic glucose
uptake  abnormalities. These  metabolic
disturbances contribute to both microvascular
and macrovascular complications, including
hypertension, dyslipidemia, and obesity, all of
which contribute to the risk of cardiovascular
diseases (CVD). Traditional risk factors for
T2DM  include age, family history,
hypertension, dyslipidemia, poor dietary habits,
and obesity.

Recent evidence suggests that dietary
interventions may play a crucial role in
mitigating the complications of T2DM. The
MIND diet, a hybrid of the Mediterranean and
DASH diets, has gained attention due to its
neuroprotective and cardiometabolic benefits. It
emphasizes the consumption of green leafy
vegetables, berries, whole grains, nuts, legumes,
olive oil, poultry, and fish, while limiting red
meat, butter, cheese, sweets, and fast food. Rich
in  antioxidants and  anti-inflammatory
components, the MIND diet may reduce
oxidative stress and inflammation, two key
contributors to cardiovascular pathology. Given
the cultural variability in dietary preferences and
health beliefs, it is important to investigate
whether the MIND diet is associated with
improved cardiometabolic outcomes in Middle
Eastern populations. This study aims to evaluate
the association between adherence to the MIND
diet and cardiovascular risk factors among
Iranian patients with T2DM.

METHODOLOGY
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This cross-sectional study was conducted
following ethical approval
(IR.MEDSAB.REC.1403.004) from Sabzevar
University of Medical Sciences, Iran.
Participants were recruited from Hafiz diabetes
clinic in Sabzevar, Iran; they were eligible if
they were aged 1860 years, had been diagnosed
with T2DM for at least two years, and had no
history of psychiatric disorders or use of
psychotropic medications. A demographic
questionnaire, the 28-item Goldberg’s general
health questionnaire and 148-item Food
Frequency Questionnaire (FFQ) were used to
calculate the MIND diet scores based on
consumption frequency of relevant food groups
and other study factors.

The MIND score was calculated using 10
“healthy” food groups and 5 “unhealthy” ones.
Olive oil consumption was scored 1 if used as
the primary cooking oil, and 0 otherwise. For
other food groups, scores were assigned based
on consumption frequency (0, 0.5, or 1 point).
The total score ranged from 0 to 15.

Weight and height were measured using
standard protocols to compute body mass index
(BMI). Fasting blood samples were taken after
12 hours to measure fasting blood glucose
(FBG), triglycerides (TG), total cholesterol,
LDL-C, and HDL-C wusing an automated
analyzer. Blood pressure (systolic and diastolic)
was measured, and waist-to-hip ratio (WHR)
was calculated.

Data were analyzed using SPSS version 16.
Correlations between MIND diet scores and
cardiometabolic parameters were assessed using
Pearson and Spearman correlation tests. Linear
regression models were employed to adjust for
potential confounders. A p-value < 0.05 was
considered statistically significant.

RESULTS

A total of 183 participants with T2DM were
included, of whom 77 (42.1%) were male and
106 (57.9%) were female. The mean age was
49.06 = 5.97 years, and the mean BMI was 28.91
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+ 4.23 kg/m2. The average MIND diet adherence
score was 6.08 £ 3.87. There was a significant
inverse association between the MIND diet
adherence and BMI (p = 0.005). The analysis
did not disclose any meaningful associations
between MIND diet adherence and other factors
of study.

DISCUSSION

This study contributes to the limited body of
research exploring the cardiometabolic impact
of the MIND diet in patients with T2DM. Our
results suggest that higher adherence to the
MIND diet is significantly associated with lower
BMI, supporting previous findings that plant-
based diets may aid in weight management. The
lack of statistically significant association
between MIND diet scores and blood pressure
or lipid parameters may be due to several factors
including the cross-sectional design of the study
that prevents causal inference, the sample size,
though sufficient for basic associations, may
have limited power to detect modest effects on
biochemical markers. Our findings align
partially with prior researches. For instance, in a
Tehran-based cohort study by Razmpoosh et al.
(2022), no significant association was found
between the MIND diet and blood pressure
outcomes. Conversely, Morris et al. (2023)
reported that greater adherence to the MIND diet
was linked to lower levels of triglycerides, blood
pressure, and fasting glucose in an American
sample. Furthermore, Mahmoudpour et al.
(2020) found an inverse association between
MIND adherence and the prevalence of
metabolic syndrome, although the relationship
was not statistically significant (p = 0.77). These
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findings altogether highlight the need for
population-specific ~ studies and  further
randomized controlled trials. The observed
inverse association between the MIND diet and
BMI in our study aligns with a mechanistic
hypothesis: antioxidant-rich foods, dietary fiber,
and plant-based fats may reduce systemic
inflammation and support weight control.
CONCLUSIONS

In summary, this study demonstrates a
statistically significant inverse relationship
between MIND diet adherence and BMI in
individuals with T2DM, suggesting its potential
utility in  weight management. Although
associations with blood pressure and lipid
profile markers were not statistically significant,
observed trends may warrant further
investigation. Given the rising prevalence of
T2DM and its cardiovascular complications in
the Middle East, culturally appropriate dietary
strategies such as the MIND diet could be
integrated into public health guidelines. Future
longitudinal and interventional studies are
essential to confirm these findings and evaluate
the causality and long-term impact of the MIND
diet adherence on cardiometabolic health.
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