
 

 

Iran J Public Health, Vol. 52, No. 12, Dec 2023, pp.2611-2620                                              Original Article 

 
                                         Copyright © 2023 Bakırhan et al. Published by Tehran University of Medical Sciences. 

This work is licensed under a Creative Commons Attribution-NonCommercial 4.0 International license. 
                        (https://creativecommons.org/licenses/by-nc/4.0/). Non-commercial uses of the work are permitted, provided the original work is properly cited 

 
2611                                                                                                      Available at:    http://ijph.tums.ac.ir 

 

 

 

Dietary Patterns and Cardiovascular Risk: Are the  
Mediterranean Diet, the Heart-Healthy Diet, and  

Phytochemicals Associated with Lower Cardiovascular Risks? 
 

*Hande Bakırhan 1, Serap İncedal Irgat 2 
 
1. Department of Nutrition and Dietetics, Faculty of Health Sciences, Kahramanmaras Istiklal University, Kahramanmaras, Turkey 

2. Department of Nutrition and Dietetics, Faculty of Health Sciences, Karamanoglu Mehmetbey University, Karaman, Turkey 
 

*Corresponding Author: Email: handecekici@hotmail.com 
 

(Received 12 Dec 2022; accepted 14 Feb 2023) 
 

 
 

Introduction 
 
Cardiovascular diseases (CVD) are among major 
health problems and the leading causes of mor-
bidity and mortality globally (1). Modifiable fac-

tors including smoking, inadequate physical activ-
ity, increased body mass index (BMI), and un-
healthy dietary patterns are associated with CVD 

Abstract 
Background: Dietary pattern may be one of the determinants of cardiovascular health. This study aimed to 
examine the relationship between a heart-healthy diet, the phytochemical content of a diet, and Mediterrane-
an diet and cardiovascular disease (CVD) risks.  
Methods: This study was conducted with healthy volunteers (n=1446) from Turkey between August 2022 
and September 2022. As risk assessment systems to determine CVD risks, SCORE (Systematic Coronary 
Risk Evaluation) and ASCVD (Atherosclerotic Cardiovascular Disease) were used. We utilized MEDFICTS 
(Meats, Eggs, Dairy, Fried foods, Fat in Baked Goods, Convenience Foods, Fats Added at the Table, and 
Snacks) to establish the suitability of the current diet for heart health, and MEDAS (Mediterranean Diet Ad-
herence Screener) to examine the Mediterranean diet characteristics of the current diet. The phytochemical 
content of the diet was determined using the Phytochemical Index method developed by McCarty.  
Results: The lifetime and 10-year risk scores of SCORE and ASCVD were positively correlated with the 
MEDFICTS score (r=0.12, P<0.001; r=0.06, P=0.020; r=0.10, P=0.001, respectively). Mediterranean diet 
characteristics were correlated with lower CVD risk as per the SCORE categories (r=-0.07, P=0.009). A one-
unit increase in MEDFICTS scores increased high-to-very high CVD risk and 10-year moderate-to-high 
CVD risk by 1.01 times, while a one-unit increase in the Mediterranean diet score decreased high-to-very 
high CVD risk and 10-year moderate-to-high CVD risk by 0.91 times and 0.95 times, respectively. In addi-
tion, high values of body weight, body mass index, waist circumference, waist-height ratio, and neck circum-
ference were associated with higher CVD risk (P<0.001).  

Conclusion: Adopting a Mediterranean diet and a heart-healthy diet may be a good strategy to reduce CVD 
risks.     
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and related deaths (1). Unhealthy dietary patterns 
take an active part in the development of CVD 
(2). Furthermore, WHO emphasizes that one of 
the most important risk factors for CVD is 
maintenance of unhealthy eating habits (3). A 
sedentary lifestyle, adopting an unhealthy diet 
pattern, and being overweight or obese are impli-
cated in increased CVD risk (4).  
Recently, studies investigating dietary patterns 
using dietary guidelines and diet quality indices 
have revealed the relationship between the diet 
and CVD (5-7). Among adults without CVD, 
those with a healthy diet were less likely to be at 
high risk of developing CVD over the 10 years 
ahead (6). Some argue that reductions in excess 
energy intake and improved dietary patterns can 
prevent many primary and secondary cardiovas-
cular events (8-10). Dietary fat and cholesterol 
intake is considered as a risk factor for CVD, and 
behaviour changes towards decreasing the excess 
intake of fat and cholesterol seem to be beneficial 
for the prevention of CVD (11). Meats, Eggs, 
Dairy, Fried foods, Fat in Baked Goods, Conven-
ience Foods, Fats Added at the Table, and Snacks 
(MEDFICTS) questionnaire is a brief dietary as-
sessment tool developed as part of the National 
Cholesterol Education Program Adult Treatment 
Panel guidelines, and it measures the adherence 
to Step 1 and Step 2 diets that are recommended 
for the prevention and treatment of CVD (11, 
12).  
Optimal, 10-year, and lifetime CVD risk is de-
termined using the biochemical parameters, sys-
tolic blood pressure measurements, age, gender, 
statin or aspirin use, diabetes history, and smok-
ing status. Both the Systematic Coronary Risk 
Evaluation (SCORE, developed by the European 
Society of Cardiology) and the Atherosclerotic 
Cardiovascular Disease (ASCVD) Risk Estimator 
Plus program (developed by the American Col-

lege of Cardiology) are assessment models used 
to predict lifetime and 10-year cardiovascular dis-
ease risk (13). 
Studies investigating the relation of dietary pat-
terns and characteristics to CVD risks are limited. 
This study was conducted to reveal the relation-
ship between a heart-healthy diet (MEDFICTS), 
the phytochemical content of a diet, and Mediter-
ranean diet and CVD risks. Because a diet is 
much easier to modify compared to many other 
CVD risk factors, establishing the relations of 
diet and CVD risks through research will be an 
important step for the reduction of morbidity 
and mortality risks due to CVD. 
 

Materials and Methods 
 
Study Population 
This study was carried out with 40-75-year-old 
healthy volunteers (n=1446) from community 
health centers (n=9) and family medicine clinics 
(n=9) in Turkey between August 2022 and Sep-
tember 2022. Patients with a history of chronic 
CVD such as stroke, myocardial infarction, coro-
nary artery bypass surgery, percutaneous coro-
nary intervention, coronary angiography, heart 
failure, or peripheral artery disease; patients with 
cancer, hepatic or renal disease; individuals fol-
lowing a special diet program, individuals young-
er than 40 yr of age or over the age of 75, and 
pregnant and breastfeeding women were exclud-
ed. Individuals in the age range of 40-75 yr, who 
agreed to participate in the study were included. 
Figure 1 shows the patient recruitment flowchart.  
The study protocol was approved by the Istanbul 
Medipol University, Non-Interventional Clinical 
Research Ethics Committee on July 26, 2022, 
with decision number 633. 
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Fig. 1: Patient recruitment flow chart 

 
Data collection and evaluation 
Demographics and health information, dietary 
pattern, and physical activity status were obtained 
using a questionnaire form. The values for bio-
chemical parameters were retrieved from patient 
files.  
 
Assessment of cardiovascular risks 
CVD risk was determined using SCORE, a risk 
assessment system developed by the European 
Society of Cardiology 
(https://www.heartscore.org/en_GB/). Based 
on SCORE assessments, the risk is categorized as 
low, moderate, high, and very high for scores of 
<1, 1-5, ≥5, <10, and ≥10, respectively (14). The 
ASCVD Risk Estimator Plus program was used 
to determine the optimal risk, 10-year risk, and 
lifetime risk (https://tools.acc.org/ascvd-risk-

estimator-plus/#!/calculate/estimate/). A total 
score of <5 was considered low risk, scores of 5-
7.4 borderline risk, scores of 7.5-19.9 intermedi-
ate risk, and scores of ≥20 high risk (15).  
 
Determination of physical activity levels 
A two-question physical activity assessment tool 
was used during face-to-face interviews in order 
to list the physical activity levels of subjects. 
Based on the total score of two questions, physi-
cal activity levels were listed as “inadequately ac-
tive” or “adequately active” for scores of 0-3 or 
≥4, respectively (16).  
 
Measurement and assessment of anthropo-
metric measurements 
Body weight was measured using a calibrated 
scale and height was measured using a stadiome-
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ter. BMI was calculated by dividing body weight 
(kg) by the square of height (m2) (17). Waist and 

neck circumference was measured with a stretch‐
resistant tape, after obtaining the ideal position 
for the measurement (18, 19). The waist-height 
ratio, as an indicator of chronic disease risk, was 
calculated by dividing the waist circumference 
(cm) by the height (cm) (20). 
 
Evaluation of the suitability of dietary pat-
terns for heart health 
Validated version of MEDFICTS questionnaire 
assessing the suitability of the individuals' current 
diets for heart health (11, 21) was administered 
by the researcher during face-to-face interviews 
with participants. Scores of ≥ 70 indicate that the 
individual needs to make some dietary changes; 
scores of 40-70 indicate that the individual has 
healthy dietary habits for heart health, and scores 
of <40 indicate that the individual’s diet is con-
sidered compatible with the therapeutic lifestyle 
diet (22). 
 
Assessment of the phytochemical content of 
the diet 
A 24-hour retrospective food intake recall record 
was obtained from participants, showing total 
energy intake and energy intake from phytochem-
icals. The “Phytochemical Index (PI)” method 
developed by McCarty was used to determine the 
total dietary phytochemical intake of individuals 
(23). Dietary PI value was calculated in percent-
ages as the ratio of energy from phytochemical-
rich foods to the total daily energy intake (energy 
from phytochemical-rich foods (kcal)/total ener-
gy intake (kcal) *100). Foods rich in phytochemi-
cals included fruits and vegetables, pulses, whole 
grains, oilseeds, soy products, olives, and olive 
oil.  
 
Assessment of Mediterranean Diet Charac-
teristics 
Mediterranean diet characteristics were evaluated 
through face-to-face interviews, using the validat-
ed 14-item Mediterranean Diet Adherence 
Screener (MEDAS) (24, 25). MEDAS score of 
≤5 was considered poor adherence, scores of 6-9 

moderate adherence, and score of ≥10 good ad-
herence (24). 
 
Statistical Analysis 
The collected study data were analyzed using the 
E-PICOS software (www.e-picos.com, New 
York) and the MedCalc statistical software pack-
age. Continuous variables from scales were de-
scribed in mean and standard deviation. Categor-
ical variables were described in frequency and 
percentage. The One-Way ANOVA test was 
used to compare the mean scale scores across 
more than two groups. Differences revealed by 
ANOVA were analyzed by the Tukey statistic as 
a post hoc test. Chi-square test statistics were uti-
lized to evaluate the associations between cate-
gorical variables. Pearson’s correlation coefficient 
was used to examine associations between con-
tinuous variables. The exposure ratio (odds ratio) 
was obtained by Logistic Regression in order to 
estimate the exposure risk of factors affecting the 
cardiac risk status. In multivariable analysis, we 
adjusted for age, body mass index, physical activi-
ty, menopausal status and total energy intake. 
 

Results 
 
The characteristics of participants by adherence 
to MEDFICTS and Mediterranean diet adher-
ence categories were presented in Table 1. Total 
cholesterol levels of subjects having dietary pat-
terns compatible with the therapeutic lifestyle 
diet were statistically significantly lower com-
pared to other groups (181.7±34.35 vs. 
190.2±37.65 mg/dL, P=0.001; 181.7±34.35 vs. 
196.6±38.53 mg/dL, P<0.001, respectively).  
The cardiovascular risk scores of the participants 
by SCORE and ASCVD system assessments 
were presented in Table 2. Compared to subjects 
on the therapeutic lifestyle diet and those with 
healthy dietary patterns, subjects needing dietary 
changes had significantly higher ASCVD lifetime 
CVD risk scores (41.6±14.45 vs. 39.1±14.51, 
39.3±13.73, P=0.04) and significantly higher 
SCORE risk scores (3.4±2.81 vs. 2.7±2.02, 
2.64±1.91, P<0.001). CVD risk was significantly 
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higher in subjects with poor adherence to the 
Mediterranean diet compared to those with good 
adherence (2.8±1.92 vs. 2.1±1.01, P=0.03), and 
subjects with moderate adherence compared to 
those with good adherence (2.9±2.41 vs. 
2.1±1.01, P=0.007). 
The MEDFICTS categories, Mediterranean diet 
characteristics, and PI of participants were pre-
sented in Table 3. Based on the SCORE assess-
ments, subjects with low CVD risk (7.4±2.24) 
had significantly higher MEDAS scores com-
pared to those with moderate, high, and very 

high risk (6.7±2.23, 6.3±2.00, 6.5±1.71, respec-
tively) (P=0.005, P<0.001, P=0.03, respectively). 
Correlations of dietary characteristics, physical 
activity with SCORE and ASCVD risk scores 
were presented in Table 4. The effects of diet 
characteristics in the estimation of CVD risk 
were presented in Table 5. A one-unit increase in 
MEDFICTS scores increased high-very high 
CVD risk by 1.01 times, while a one-unit increase 
in Mediterranean diet scores reduced high-very 
high CVD by 0.91 times. 

 
Table 1: Characteristics of participants according to MEDFICTS, Mediterranean dietary patterns 

 
 MEDFICTS Mediterranean diet 

Compatible 
with the ther-
apeutic life-

style diet 
n (%) 

Having 
healthy die-

tary habits for 
heart health 

n (%) 

Need to 
make some 

dietary 
changes 
n (%) 

P-
value 

Poor 
n (%) 

Moderate 
n (%) 

Good 
n (%) 

P-
value 

Age (yr) 40-44 142 (35.4) 257 (34) 101 (34.8)  
0.12 

179 (41.5) 271 (31.5) 50 (32.1)  
0.001 45-64 226 (56.4) 452 (59.9) 179 (61.7) 238 (55.2) 524 (61) 95 (60.9) 

65-75 33 (8.2) 46 (6.1) 10 (3.4) 14 (3.2) 64 (7.5) 11 (7.1) 

Mean ± SD 49.7±8.7 49.2±8.1 48.7±7.2 0.30 47.8±7.3 49.8±8.30 49.9±8.3 <0.001 
Gender Female 266 (66.3) 462 (61.2) 138 (47.6) <0.001 243 (56.4) 523 (60.9) 100 (64.1) 0.16 

Male 135 (33.7) 293 (38.8) 152 (52.4) 188 (43.6) 336 (39.1) 56 (35.9) 

Diabetes Yes 41 (10.2) 71 (9.4) 32 (11) 0.72 43 (10) 87 (10.1) 14 (9) 0.91 
No 360 (89.8) 684 (90.6) 258 (89) 388 (90) 772 (89.9) 142 (91) 

Hyperten-
sion 

Yes 61 (15.2) 90 (11.9) 36 (12.4) 0.27 49 (11.4) 124 (14.4) 14 (9) 0.09 
No 340 (84.8) 665 (88.1) 254 (87.6) 382 (88.6) 735 (85.6) 142 (91) 

 
Medication 

 Statin Yes 12 (3) 25 (3.3) 17 (5.9) 0.10 19 (4.4) 32 (3.7) 3 (1.9) 0.37 
No 389 (97) 730 (96.7) 273 (94.1) 412 (95.6) 827 (96.3) 153 (98.1) 

Hyper-
tension 

Yes 60 (15) 85 (11.3) 36 (12.4) 0.19 43 (10) 125 (14.6) 13 (8.3) 0.02 

 No 341 (85) 670 (88.7) 254 (87.6) 388 (90) 734 (85.4) 143 (91.7) 
Physical 
activity 

Inactive 289 (72.1) 616 (81.6) 230 (79.3) 0.001 360 (83.5) 672 (78.2) 103 (66) <0.001 
Adequate active  112 (27.9) 139 (18.4) 60 (20.7) 71 (16.5) 187 (21.8) 53 (34) 

Anthropo 
metric 
measure-
ment 
(Mean ± 
SD) 

BMI (kg/m2) 26.3±4.75 27.2±4.71 27.8±5.12 <0.001 27.6±5.5
2 

27.0±4.58 26.0±3.8
9 

0.001 

Waist circumfer-
ence (cm) 

87.2±14.42 89.8±13.86 91.6±15.21 <0.001 90.0±4.8
3 

90.0±15.27 89.7±14.
03 

0.07 

Waist height 
ratio 

0.53±0.09 0.53±0.08 0.53±0.09 0.07 0.53±0.1 0.53±0.09 0.5±0.08 0.03 

Neck circumfer-
ence (cm) 

35.0±4.56 35.9±4.71 36.9±5.21 <0.001 35.9±5.0
7 

35.9±4.64 35.6±4.9
8 

0.84 

Lipid pa-
rameters 
(Mean±SD
) (mg/dL)  

Total cholesterol  181.7±34.35 190.2±37.65 196.6±38.53 <0.001 190.7±37
.94 

190.5±37.5
7 

177.1±31
.47 

<0.001 

LDL 51.8±12.47 51.0±10.77 50.6±13.49 0.34 50.2±12.
13 

51.3±11.41 53.1±13.
07 

0.03 

HDL 107.5±28.09 115.9±32.48 122.1±33.2 <0.001 116.6±32
.52 

111.9±32.4
3 

104 
±24.04 

<0.001 

One-Way ANOVA, PostHoc- Tukey, Chi square, P<0,05. BMI: body mass index, LDL: low density lipoprotein, 
HDL: high density lipoprotein 
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Table 2: Cardiovascular risk scores and classification according to dietary characteristics of the participants 

 
 MEDFICTS Meditarrenean diet 

Compatible 
with the 

therapeutic 
lifestyle diet 

n (%) 

Having 
healthy die-
tary habits 
for heart 

health 
n (%) 

Need to 
make some 

dietary 
changes 
n (%) 

P-
value 

Poor 
n (%) 

Moderate 
n (%) 

Good 
n (%) 

P-
value 

ASCVD classification 
 Low 294 (73.7) 549 (73) 197 (68.2)  

0.58 
311 (72.3) 614 (71.8) 115 (74.2) 0.19 

 Borderline 40 (10) 65 (8.6) 32 (11.1) 42 (9.8) 74 (8.7) 21 (13.5) 
 Intermedi-
ate 

49 (12.3) 103 (13.7) 42 (14.5) 60 (14) 119 (13.9) 15 (9.7) 

 High 16 (4) 35 (4.7) 18 (6.2) 17 (4) 48 (5.6) 4 (2.6) 
10-year 
ASCVD 
risk score a 

4.7±7.93 4.7±6.64 5.4±7.91 0.34 4.7±6.97 5.14±7.76 3.8±4.85 0.12 

Lifetime 
ASCVD 
risk score a 

39.1±14.51 39.3±13.73 41.6±14.45 0.04 40.8±13.84 39.3±14.13 38.9±14.81 0.20 

Optimal 
ASCVD 
risk score a 

2.1±1.34 1.9±1.63 1.8±1.51 0.48 2.1±1.93 1.6±1.79 
 

1.8±1.23 0.03 

SCORE 
risk score a 

2.7±2.02 2.6±1.91 3.4±2.81 <0.001 2.8±1.92 2.9±2.41 2.1±1.01 0.01 

SCORE classification 
 Low 20 (5) 54 (7.2) 25 (8.6)  

0.04 
19 (4.4) 60 (7) 20 (12.8)  

0.002  Moderate 313 (78.1) 580 (76.8) 200 (69) 334 (77.5) 637 (74.2) 122 (78.2) 
 High 52 (13) 95 (12.6) 45 (15.5) 61 (14.2) 120 (14) 11 (7.1) 
 Very high 16 (4) 26 (3.4) 20 (6.9) 17 (3.9) 42 (4.9) 3 (1.9) 

One-Way ANOVA, PostHoc- Tukey, Chi square, P<0,05. a Mean ± SD 

 
 
Table 3: MEDFICTS, Mediterranean diet characteristics and phytochemical index score according to CVD risk clas-

sifications of the participants 

 
Variables SCORE 10-year ASCVD risk 

Low Moder-
ate 

High Very 
high 

P-
value 

Low Border-
line 

Intermedi-
ate 

High 
 

P-
value 

MEDFICTS 
score 
(Mean ± 
SD) 

57.8±25.
06 

52.2±21.
28 

56.6±27.
54 

60.1±27.
37 

0.001 52.5±21.
94 

54.5±23.
15 

56.4±25.98 57.9±24.
81 

0.04 

MEDAS 
score 
(Mean ± 
SD) 

7.4±2.24 6.7±2.23 6.3±2.00 6.5±1.71 <0.0
01 

6.7±2.21 6.9±2.35 6.4±2.12 6,5±1,87 0.25 

Phytochemi-
cal index 
score 
(Mean ± 
SD) 

30.3±13.
68 

28.9±16.
78 

30.0±17.
15 

28.3±14.
56 

0.69 28.9±16.
43 

31.4±17.
56 

28.6±17.34 29.6±13.
89 

0.39 

One-Way ANOVA, PostHoc- Tukey, P<0.05. 
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Table 4: Relationship between dietary characteristics, physical activity and SCORE and ASCVD risk score 

 

Variable 10-year ASCVD 
risk 

Lifetime 
ASCVD risk 

Optimal 
ASCVD risk 

SCORE 

r P- val-
ue 

r P- val-
ue 

r P- val-
ue 

r P- val-
ue 

MEDFICTS 0.06 0.020 0.10 0.001 -0.02 0.40 0.12 <0.001 
 Meat score 0.07 0.009 0.15 <0.001 0.02 0.55 0.05 0.04 
 Egg score  0.01 0.67 0.08 0.008 -0.01 0.59 -0.006 0.82 
 Dairy products score 0.12 <0.001 0.04 0.19 0.09 0.001 0.18 <0.001 
MEDAS score -0.04 0.11 -0.04 0.18 0.02 0.40 -0.07 0.009 
Phytochemical index score -0.003 0.91 -0.02 0.56 0.02 0.39 -0.009 0.73 

Physical activity score -0.09 <0.001 0.06 0.06 -0.07 0.01 -0.12 <0.001 

Pearson Correlation, p<0.05. 

 
Table 5: Evaluation of diet characteristics factor in predicting CVD risk status 

 
Variable Model 1 

Odds Ratio (95% CI) 
P-value Model 2 

Odds Ratio (95% CI) 
P-value 

MEDFICTS score 1.01 (1.01-1.02) 0.002 1.01 (1.00-1.02) <0.001 
MEDAS score 0.91 (0.86-0.97) 0.005 0.95 (0.89-1.01) 0.09 

Phytochemical index 
score 

1.01 (0.99-1.01) 0.56 0.98 (0.97-1.01) 0.78 

(Logistic Regression-Odds ratio), Model 1: SCORE risk (high-very high/low-moderate), Model 2: ASCVD-10-year risk (inter-
mediate -high/low-borderline) 

 

Discussion 
 
Foods and dietary components are associated 
with CVD risk (26-28). Particularly healthy die-
tary patterns have been shown to reduce the inci-
dence and mortality of CVD significantly (29, 
30). A 25% increase in the healthy eating patterns 
was correlated with reduced CVD risk, which 
ranged from 10% to 20% (29). In Atherosclerosis 
Risk in Communities study (n=12 413), com-
pared to participants in the lowest quintile of diet 
quality, the participants in the highest quintile had 
a 16% lower incidence of CVD (95% CI, 
P<0.001), 32% lower risk of CVD mortality 
(95% CI, P<0.001), and an 18% lower risk of all-
cause mortality (95% CI, P<0.001) (30). Similarly, 
Zhang et al. (28) found that participants in the 
highest quartile of diet quality had lower 10-year 
CVD risk compared to participants in the lowest 
quartile (β = -2.37, 95% CI, P<0.0001) (28). In 
this study, a one-unit increase in MEDFICTS 
scores is associated with 1.01 times increases in 

high very high CVD risk and 10-year moderate-
high CVD risk. Thus, consistent with the infor-
mation in the literature, our study results high-
light that healthy eating behavior can help reduce 
CVD risk.  
The Mediterranean diet may help reduce CVD 
risk. Approximately one-third of CVD-related 
metabolites were significantly associated with ad-
herence to the Mediterranean diet (31). Every 2 
units increase in adherence to the Mediterranean 
diet was associated with a significant reduction of 
15% in the risk of death from all causes and that 
the pooled HR for the risk of death from CVD 
was 0.91 (32). A meta-analysis study (n=29) em-
phasizes that the Mediterranean diet is protective 
against CVD risk, particularly against coronary 
heart disease and ischemic stroke; however, it 
does not help prevent a hemorrhagic stroke (33). 
In our study, a one-unit increase in Mediterrane-
an diet scores reduces the risk of high-very high 
CVD by 0.91 times and 10-year moderate-to-high 
CVD risk by 0.95 times. A Mediterranean diet 
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intervention may help prevent CVD by reducing 
high plasma concentrations of ceramides (34). 
Mediterranean diet can reduce CVD risk by in-
creasing nitric oxide bioavailability and by allevi-
ating triggering factors of CVD such as increased 
blood pressure, glucose as well as lipid levels, en-
dothelial dysfunction, increased reactive oxygen 
species levels (35). 
Phytochemicals may exhibit protective effects 
through their antioxidant activity by inhibiting 
reactive oxygen and nitrogen species, implicated 
in the pathogenesis of many chronic diseases 
(36). Phytochemicals may improve the lipid pro-
file and alleviate inflammation by inhibiting pros-
taglandin synthesis, platelet aggregation and nu-
clear factor-κB activity, by enzyme inhibition, and 
by increasing cytokine production (37, 38). Fur-
thermore, phenolic acids may be involved in the 
prevention of cardiovascular events by prevent-
ing the accumulation of vascular smooth muscle 
cells, which play a key role in the formation and 
development of atherosclerotic lesions (39). In 
addition, phytochemicals may promote the de-
novo expression of endogenous antioxidant de-
fense genes such as glutathione peroxidase, su-
peroxide dismutase, and heme oxygenase-1 (40). 
Despite these favorable effects of phytochemi-
cals, the evidence showing their relation to CVD 
risk is inadequate. In this study, phytochemical 
intake alone was not associated with CVD risk, 
however, the Mediterranean diet, one of the best 
examples of a diet rich in phytochemicals, was 
associated with lower CVD risk. This might re-
sult from the adequacy of the diet, which con-
tains cardioprotective components in addition to 
phytochemicals along with all nutrients, leading 
to the suggestion that the diet composition 
should be considered as a whole. However, the 
number of studies examining CVD risk and phy-
tochemical intake is not adequate. Despite the 
striking results of the study, there are some limi-
tations, including a lack of dietary intervention 
and the use of a recall-based assessment of cur-
rent dietary patterns, diet characteristics, and the 
phytochemical intake. Such assessments depend 
on the subject's memory and cognition. Further-
more, other non-dietary factors that might affect 

CVD risk need to be eliminated. It will be benefi-
cial if future studies include the investigation of 
such factors such as age, gender, family history, 
and genetics. Long-term prospective studies with 
follow-up of subjects will be important for re-
vealing the relationship between dietary patterns 
and CVD risk. 
 

Conclusion 
 
A dietary pattern that includes balanced and 
healthy eating behaviors may help reduce the risk 
of CVD. Adopting a Mediterranean diet and a 
heart-healthy diet may be a good strategy to re-
duce CVD risks. 
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