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Abstract
Background  In developing nations, myocardial infarction (MI) remains a significant contributor to deaths from 
sudden cardiac arrest, with diet playing a key role in its incidence through oxidative stress mechanisms. Although 
the connection between the Dietary Antioxidant Index (DAI) and cardiovascular diseases has been demonstrated in 
some studies, the relationship between DAI and MI has not been extensively explored. Therefore, this research aims to 
investigate this association.

Methods  We conducted a nested case-control study involving 156 MI cases and 312 healthy controls, utilizing data 
from the Fasa Adults Cohort Study (FACS), a population-based study of individuals aged 35–70 residing in Fasa, Iran, 
with 11,097 participants included at baseline. The DAI was determined by normalizing the intake values of six dietary 
vitamins and minerals, adjusting by subtracting the global mean, and then dividing by the global standard deviation. 
MI diagnosis was established by an experienced cardiologist using electronic medical records. Conditional logistic 
regression was employed to examine the association between DAI and MI.

Results  There were no significant differences between the case and control groups in terms of age (P = 0.96), 
gender distribution (P = 0.98), and education level (P = 0.38). In a multiple conditional logistic regression analysis, after 
adjusting for key variables—including body mass index (BMI), smoking status, education level, and serum levels of 
triglycerides (TG), low-density lipoprotein (LDL), high-density lipoprotein (HDL), total cholesterol (TC), fasting blood 
sugar (FBS), saturated fatty acids (SFA), and polyunsaturated fatty acids (PUFA)—an inverse association was found 
between DAI and the risk of myocardial infarction (MI) [adjusted Odds Ratio (Adj OR) = 0.88, 95% Confidence Interval 
(CI): 0.85–0.92; P < 0.001].

Conclusions  This study highlights the crucial role of the DAI in reducing the risk of myocardial infarction. Promoting 
diets rich in antioxidants presents a straightforward and effective strategy for MI prevention and the promotion of 
cardiovascular health, underscoring the novelty and significance of this research in dietary approaches to disease 
prevention.
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Introduction
Myocardial Infarction (MI), also referred to as a heart 
attack, is a critical coronary event that can result in sud-
den cardiac death and represents the most severe clinical 
presentation of coronary artery disease (CAD) [1, 2]. The 
incidence of MI is approximately 15.9 million cases annu-
ally, imposing a significant economic burden; however, 
effective preventive measures can lead to cost savings and 
increased productivity [3, 4]. Although reperfusion ther-
apy reduces adverse outcomes, survivors often face chal-
lenges such as heart failure, which significantly impacts 
health outcomes [5–7]. MI occurs due to the narrowing 
of coronary arteries, which restricts blood flow to the 
myocardial tissue [8]. Inflammation and inflammatory 
conditions, such as chronic low-grade inflammation 
(CLE), play a crucial role in the development of athero-
sclerotic plaques within the arterial walls, further imped-
ing blood flow to the heart [9–11].

The development and progression of atherosclerosis 
are promoted by the presence of reactive oxygen species 
(ROS) and reactive nitrogen species (RNS). Antioxidants 
have shown potential in mitigating atherosclerosis by 
neutralizing these harmful species [12–15]. A diet rich 
in fruits and vegetables, which are high in antioxidants, 
has been linked to a reduced risk of CAD [16]. Addition-
ally, some medications used in CAD treatment, includ-
ing aspirin, statins, and angiotensin-converting enzyme 
inhibitors, possess antioxidant properties [17, 18].

Studies have demonstrated that adhering to a Medi-
terranean dietary pattern is associated with a lower risk 
of MI and other cardiovascular diseases [19, 20]. The 
Dietary Antioxidant Index (DAI), developed to assess a 
person’s overall antioxidant capacity, considers dietary 
intake of vitamins A, C, and E, along with the minerals 
including manganese, selenium, and zinc. These anti-
oxidants have been proven to lower cardiovascular dis-
ease and mortality rates while also enhancing the body’s 
endogenous antioxidant mechanisms [21–23].

Previous research, including a prospective cohort study 
utilizing data from the US National Health and Nutrition 
Examination Survey (NHANES), has identified a corre-
lation between a higher DAI and lower risks of all-cause 
and cardiovascular mortality [24, 25]. To further explore 
the relationship between DAI and MI, and to potentially 
reduce the mortality rates and economic impacts associ-
ated with MI, we conducted a nested case-control study 
using data from the Fasa Cohort Study (FACS), a popula-
tion-based study.

Materials and methods
Study population and setting
This nested case-control study utilized data collected 
within the framework of the FACS [26, 27]. FACS is part 
of the larger PERSIAN Cohort Study, a comprehensive 
longitudinal investigation designed to explore the factors 
contributing to the development of noncommunicable 
diseases among the residents of Sheshdeh, a rural area in 
Fasa, Iran. Sheshdeh has a population of approximately 
41,000 individuals.

The study cohort consisted of individuals aged 35–70 
residing in Sheshdeh, totaling 11,097 participants. Data 
collection took place between 2015 and 2016, following 
a documented informed consent process. This investiga-
tion was a matched case-control study, with participants 
in the case and control groups matched based on age, sex, 
and the time of the event. The study’s primary outcome 
of interest was the incidence of a confirmed first-time 
myocardial infarction (MI), classified by the International 
Classification of Diseases, Tenth Revision (ICD-10) codes 
I21.0 through I21.9 [28]. The incident cases included 156 
patients with confirmed MI based on their electronic 
medical records, and controls were frequency-matched 
to cases by sex, age (± 5 years), and time of event, with a 
control-to-case ratio of 2:1.

The inclusion criteria for the study included individu-
als who had been permanent residents of the area for at 
least one year, demonstrated willingness to participate by 
providing informed consent via a signed agreement, and 
were within the age range of 35 to 70 years. Participants 
were excluded from the analysis if they had autoimmune 
diseases, certain types of cancers, were using nutritional 
supplements with antioxidant properties (such as vita-
min E, selenium, vitamin A, zinc, vitamin C, or omega-3 
fatty acids), were pregnant or lactating, adhered to a 
strict dietary regimen, or had gastrointestinal disorders, 
including irritable bowel syndrome (IBS), inflammatory 
bowel disease (IBD), or celiac disease. Additionally, indi-
viduals with incomplete nutritional intake questionnaires 
or abnormal caloric intake (exceeding 4500 kcal or below 
700 kcal) were excluded from the study.

Baseline characteristics
Demographic data, including age, level of education, 
smoking status, and gender, were recorded using a survey 
instrument. The instrument also collected medical histo-
ries related to cardiovascular diseases (CVD), including 
coronary heart disease, myocardial infarction, and stroke. 
A trained professional measured participants’ heights 
with a stadiometer accurate to 0.1  cm (SECA 222, Ger-
many), while weights were recorded using a calibrated 
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digital scale accurate to 0.1 kg (SECA 888 Digital Scale, 
Germany).

MI assessment
The assessment of MI in our population was conducted 
in two phases: First, through patient self-reporting of the 
disease, and second, by evaluating medical records. Two 
experienced physicians reviewed these records using the 
latest guidelines for evaluating cardiovascular diseases, 
including MI.

Dietary assessment
At the start of the study, dietary information was 
obtained using a semi-quantitative food frequency ques-
tionnaire (FFQ) that included 168 items, depending 
on the year of assessment. Participants reported their 
consumption frequency, which ranged from “never” to 
“daily.” Food portion sizes were converted from common 
household units (e.g., cups, spoons) to grams per day for 
standardized analysis. The dietary data in grams per day 
was then uploaded into Nutritionist IV software to gen-
erate detailed nutrient profiles and assess total daily calo-
rie intake.

Biochemical and physical activity evaluation
Serum levels of total cholesterol, triglycerides, HDL cho-
lesterol, and glucose were measured using the enzymatic 
colorimetric technique. Blood pressure was assessed with 
a validated monitor manufactured by Omron, Japan. 
Measurements were taken after a resting period of at 
least 10  min following recent activity. Participants were 
instructed to sit in a relaxed position with their left arm 
exposed and supported on a stable surface at heart level. 
Blood pressure readings were obtained from the left arm 
using an appropriately sized cuff.

To assess physical activity levels, the study employed 
the 20-item International Physical Activity Questionnaire 
(IPAQ). This tool quantified the routine physical activi-
ties of participants residing in rural Iran. The IPAQ col-
lected data on activity duration (recorded in hours and 
minutes) for various activities. By multiplying these dura-
tions by their corresponding metabolic equivalent (MET) 
values, researchers calculated a total MET score, which 
reflects overall activity intensity.

DAI calculation
For each participant, dietary data obtained through the 
FFQ were used to compute their DAI score. To estimate 
the DAI, the intake values for each of the six dietary vita-
mins and minerals were normalized by subtracting the 
global mean and then dividing by the global standard 
deviation. The DAI was calculated by summing the nor-
malized intakes of these vitamins and minerals, with each 
component given equal weight, as outlined below [22]:

	
DAI =

∑
n=6
i−1

Individual intake − Mean
SD

.

Finally, to eliminate the effect of energy, the DAI score 
was adjusted to energy.

Statistical analysis
This study employs descriptive statistics to present the 
findings. For continuous variables that follow a nor-
mal distribution, the mean and standard deviation are 
reported. Categorical variables are described using fre-
quencies and percentages. The Kolmogorov-Smirnov 
test was used to assess the normality of continuous vari-
ables. To compare average nutrient intake across quar-
tiles of the DAI, a one-way ANOVA test was conducted. 
Conditional logistic regression was applied across vari-
ous models to explore the relationship between DAI and 
myocardial infarction (MI) risk, adjusting for relevant 
variables.

Initially, adjustments were made for body mass index 
(BMI) and smoking status. The second model included 
additional adjustments for educational level and serum 
concentrations of triglycerides (TG), low-density lipo-
protein (LDL), high-density lipoprotein (HDL), and total 
cholesterol. A further model accounted for fasting blood 
sugar (FBS), saturated fatty acids (SFA), and polyunsatu-
rated fatty acids (PUFA). All statistical analyses were per-
formed using IBM® SPSS® Statistics version 18.0 software. 
A significance level of p < 0.05 was adopted for all statisti-
cal tests.

Results
An overview of the participants’ demographics is pro-
vided in Table 1. The case and control groups exhibited 
no statistically significant differences in age (P = 0.96), 
gender distribution (P = 0.98), or education level 
(P = 0.38). However, a significant difference in weight 
was observed between the MI and control groups, with 
the MI group exhibiting a higher mean weight (P = 0.03). 
Additionally, our analysis revealed significant differences 
between the case and control groups in terms of BMI, 
WC, and physical activity levels (P < 0.05).

In terms of biochemical variables, participants in 
the MI group had significantly higher levels of FBS 
(112.38 ± 56.08 mg/dL vs. 93.12 ± 27.99 mg/dL; P < 0.001), 
SBP (123.76 ± 23.11 mmHg vs. 113.82 ± 20.94 mmHg; 
P < 0.001), and DBP (79.26 ± 14.75 mmHg vs. 74.79 ± 12.95 
mmHg; P < 0.001). Interestingly, no significant differences 
were observed in TG (P = 0.21), LDL (P = 0.74), choles-
terol (P = 0.41), or HDL (P = 0.67) levels between the case 
and control groups. Additionally, we did not observe any 
significant differences between the two groups in terms 
of dietary intake (P > 0.05).
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In Table 2, we explore the distribution of baseline char-
acteristics and dietary intakes categorized by quartiles 
of DAI scores. No significant differences were observed 
across quartiles of the DAI in terms of anthropometric 
and biochemical variables (P > 0.05). However, there was 
a significant difference across quartiles of the DAI in 
terms of energy intake and other macro- and micronutri-
ents (P < 0.001).

We assessed the relationship between DAI and the 
odds of developing MI. In the crude model, we identi-
fied a significant inverse relationship between DAI and 
the odds of MI (odds ratio (OR) = 0.81, CI: 0.78–0.83; 
P < 0.001). After full adjustment for confounding factors 
(adjusted for BMI, smoking, educational degree, LDL, 

HDL, cholesterol, FBS, SFA, and PUFA), this level of sig-
nificance did not change in the fully adjusted model (Adj 
OR = 0.88, CI: 0.85–0.92; P < 0.001).

Discussion
In our nested case-control study using data from the Fasa 
Adults Cohort Study, we found that DAI was inversely 
associated with MI risk after adjusting for potential con-
founding factors, suggesting that DAI may act as a pro-
tective factor against myocardial infarction.

Poor dietary choices are often linked to chronic low-
grade inflammation, a key factor contributing to the 
development of various metabolic diseases [29]. Diets 
high in pro-inflammatory components can intensify the 

Table 1  Characteristics of the study population in the case and control groups
Variables Overall (n = 468) Myocardial infarction (n = 156) Control group (n = 312) P-Value
Age (years) 56.38 ± 9.10 56.40 ± 9.18 56.36 ± 9.08 0.96
Sex (%)
Male 63.5 64 63 0.98
Female 36.5 36 37
Education, no. (%)
High school or less (%) 68 64 70 0.38
College education (%) 32 36 30
Weight(kg) 66.27 ± 12.53 68.01 ± 12.64 65.41 ± 12.40 0.03
BMI (kg/m2) 25.08 ± 4.38 25.90 ± 4.39 24.66 ± 4.33 0.004
WC (cm) 92.70 ± 11.07 94.58 ± 11.15 91.77 ± 10.92 0.009
MET score 42.93 ± 12.26 40.26 ± 11.55 43.15 ± 13.96 < 0.001
Smoking status (%)
smokers 28.3 26.3 29.1 0.38
Non-smokers 71.7 73.7 70.9
FBS(mg/dl) 99.50 ± 40.53 112.38 ± 56.08 93.12 ± 27.99 < 0.001
SBP (mmHg) 117.13 ± 76.28 123.76 ± 23.11 113.82 ± 20.94 < 0.001
DBP (mmHg) 76.28 ± 13.73 79.26 ± 14.75 74.79 ± 12.95 < 0.001
TG (mg/dl) 131.96 ± 69.96 137.69 ± 70.27 1129.12 ± 69.74 0.21
Cholesterol (mg/dl) 192.35 ± 42.92 194.68 ± 45.10 191.20 ± 41.83 0.41
LDL (mg/dl) 115.42 ± 34.92 116.16 ± 36.84 115.06 ± 33.98 0.74
HDL (mg/dl) 50.53 ± 15.61 50.97 ± 17.13 50.31 ± 14.82 0.67
Dietary Intake
Energy, Kcal/day 2620.62 ± 920.42 2611.34 ± 940.37 2625.4 ± 1086.92 0.89
Carbohydrate(g/day) 463.64 ± 168.18 458.38 ± 180.09 466.30 ± 163.83 0.68
Total fat (g/day) 68.56 ± 28.08 69.34 ± 29.30 68.16 ± 27.48 0.67
Protein(g/day) 93.46 ± 39.23 94.76 ± 43.45 92.81 ± 36.99 0.61
Fiber (g/day) 31.24 ± 14.08 31.67 ± 14.36 31.02 ± 13.96 0.64
Na(mg/day) 4649.96 ± 1849.56 4642.02 ± 1977.33 4653.96 ± 1785.07 0.95
K(mg/day) 3921.50 ± 1653.13 3879.69 ± 1616.49 3942.50 ± 1673.45 0.69
Mg(mg/day) 395.48 ± 153.30 393.9 ± 155.36 396.28 ± 152.50 0.87
Zinc(mg/day) 11.42 ± 4.71 11.49 ± 4.99 11.39 ± 4.57 0.83
Vitamin A (mcg/day) 792.80 ± 459.85 775.08 ± 400.32 801.72 ± 487.44 0.55
Vitamin C (mg/day) 151.31 ± 102.200 153.59 ± 92.55 150.17 ± 106.85 0.73
Vitamin E (mg/day) 8.25 ± 3.92 8.23 ± 3.99 8.28 ± 3.78 0.92
Selenium (mcg/day) 147.38 ± 73.43 150.05 ± 78.64 150.17 ± 106.85 0.58
Manganese(mg/day) 4.91 ± 2.60 4.71 ± 2.37 5.02 ± 2.71 0.21
a All data are means ± standard deviations unless indicated. b, calculated by independent t test BMI, Body mass index; DBP, diastolic blood pressure; DAI, Dietary 
Antioxidant Inde; mg/dl, milligram/deciliter; FBS, Fasting blood sugar; HDL, high density lipoprotein; LDL, low density lipoprotein; Na, Sodium; TG, triglyceride; TC, 
total cholesterol;
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inflammatory response through mechanisms such as 
increased oxidative stress and immune system dysregula-
tion, thereby contributing to the onset of atherosclerosis 
[30, 31]. Evidence shows that inflammatory cytokines, 
such as interleukin-1 (IL-1) and IL-6, can destabilize 
atherosclerotic plaques and cause myocardial damage 
[32–34]. Elevated levels of inflammatory cytokines, com-
monly associated with unhealthy eating patterns, further 
reinforce this connection. Chronic low-grade inflamma-
tion triggered by pro-inflammatory diets can lead to the 
production of reactive oxygen species (ROS). These ROS, 
in turn, contribute to endothelial dysfunction, chronic 
vascular inflammation, and cardiomyocyte death [35, 36].

Studies suggest that a diet rich in antioxidants may be 
associated with a substantial reduction in overall mortal-
ity rates within the general U.S. population [24].

Supporting our observations, a previous cross-sec-
tional analysis of NHANES data identified a similar 
inverse, non-linear association between dietary antioxi-
dant intake, measured by the DAI, and CHD risk in the 
U.S. adult population [37]. Additionally, results from 
another cohort suggested a preventive relationship 

between dietary total antioxidant capacity (DTAC) and 
MI [38]. An analysis of Iranian individuals aged 40–70 
also demonstrated that DAI had a protective effect 
against cardiovascular disease [39]. Another cross-sec-
tional study of a sample of U.S. adults revealed a nega-
tive, non-linear association between DAI and depression 
[40]. Interestingly, some studies suggest that a diet lower 
in antioxidants might be associated with a reduced risk 
of type 2 diabetes, particularly in middle-aged women 
[41]. Increasing dietary antioxidant intake has also been 
shown to protect against various other diseases, such as 
papillomavirus infection, cancer, depression, and osteo-
porosis [42].

Evidence shows that MI activates the immune system 
and increases pro-inflammatory cytokines in the blood 
[4]. Previous research has demonstrated that DTAC is 
inversely related to MI and specific oxidative stress bio-
markers [38, 43]. The imbalance between oxidative stress 
and antioxidant defense, leading to the production of 
ROS, has been linked to atherosclerosis. Dietary antioxi-
dants are believed to help prevent coronary heart disease 
by scavenging ROS [14, 44]. Non-enzymatic antioxidants, 

Table 2  Distribution of characteristics and dietary intakes across quartiles of the DAI (n = 468) a

Variables Q 1 (n = 117) Q 2 (n = 117) Q3 (n = 117) Q 4 (n = 117) P-Valueb

Age (y) 56.29 ± 8.94 55.59 ± 7.90 57.20 ± 9.09 56.34 ± 10.40 0.06
Weight (kg) 65.84 ± 12.23 65.30 ± 12.20 67.23 ± 12.78 66.67 ± 13.06 0.51
BMI (kg/m2) 25.04 ± 3.89 24.82 ± 4.34 25.20 ± 4.39 25.22 ± 4.83 0.35
SBP (mmHg) 117.02 ± 22.91 114.45 ± 18.48 118.74 ± 22.89 118.49 ± 24.14 0.22
DBP (mmHg) 75.22 ± 13.60 74.07 ± 11.62 78.15 ± 14.10 77.76 ± 15.20 0.32
TG (mg/dl) 139.21 ± 75.78 125.56 ± 60.25 135.46 ± 77.50 127.39 ± 65.15 0.29
LDL (mg/dl) 118.63 ± 33.48 119.30 ± 37.23 112.70 ± 36.11 111.13 ± 32.52 0.04
HDL (mg/dl) 48.21 ± 15.01 50.03 ± 14.00 50.92 ± 15.08 53.22 ± 17.92 0.59
TC (mg/dl) 194.69 ± 43.78 194.45 ± 46.39 190.72 ± 41.54 189.84 ± 40.21 0.12
FBS (mg/dl) 97.03 ± 41.70 103.92 ± 42.39 100.90 ± 39.90 96.35 ± 38.33 0.68
Energy, Kcal/day 3065.58 ± 1294.43 2574.99 ± 870.96 2675.66 ± 944.45 2971.32 ± 1149.71 < 0.001
Fat, g/day 70.29 ± 26.99 61.11 ± 23.73 65.62 ± 24.35 77.30 ± 33.88 < 0.001
Carbohydrate, g/day 534.42 ± 238.16 433.66 ± 155.01 446.30 ± 166.14 500.12 ± 193.90 < 0.001
Protein, g/day 95.24 ± 42.87 80.44 ± 30.81 86.52 ± 34.70 93.83 ± 42.02 < 0.001
Cholesterol intake, mg/day 224.63 ± 112.19 230.83 ± 122.48 249.33 ± 127.52 268.3 ± 154.32 < 0.001
Na (mg/day) 5237.09 ± 1975.77 4289.23 ± 1692.58 4329.81 ± 1810.65 4749.58 ± 1771.27 < 0.001
SFA (g/day) 24.52 ± 10.78 21.40 ± 10.26 23.18 ± 10.07 26.02 ± 13.67 < 0.001
MUFA (g/day) 16.41 ± 7.39 16.33 ± 7.38 17.85 ± 7.36 21.63 ± 10.23 < 0.001
PUFA(g/day) 8.14 ± 3.75 8.71 ± 3.72 10.01 ± 3.96 13.09 ± 6.20 < 0.001
Potassium (mg/day) 3342.27 ± 1577.92 3160.93 ± 1054.68 3826.08 ± 1143.70 5364.11 ± 1755.97 < 0.001
Vitamin A (mcg/day) 580.70 ± 338.27 624.25 ± 301.10 804.14 ± 331.17 1163.47 ± 570.55 < 0.001
Vitamin C (mg/day) 93.93 ± 60.62 104.24 ± 52.49 153.92 ± 67.41 253.55 ± 122.75 < 0.001
Vitamin E(mg/day) 6.69 ± 2.85 6.77 ± 2.46 8.05 ± 2.65 11.50 ± 5.04 < 0.001
Zinc(mg/day) 11.47 ± 4.63 9.79 ± 3.63 10.81 ± 4.11 13.62 ± 5.47 < 0.001
Manganese(mg/day) 4.12 ± 1.92 4.32 ± 1.88 4.63 ± 1.83 6.59 ± 3.58 < 0.001
Selenium(mcg/day) 129.41 ± 59.33 127.64 ± 57.41 129.25 ± 62.51 153.54 ± 68.95 < 0.001
a All data are means ± standard deviations unless indicated. b, One-way ANOVA was used for continuous variables

BMI, Body mass index; DBP, diastolic blood pressure; DAI, Dietary Antioxidant Inde; mg/dl, milligram/deciliter; FBS, Fasting blood sugar; HDL, high density lipoprotein; 
LDL, low density lipoprotein; Na, Sodium; SFA, saturated fatty acid; MUFA, mono unsaturated fatty acid; PUFA, poly unsaturated fatty acid; TG, triglyceride; TC, total 
cholesterol;
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including vitamins A, C, and E, along with minerals such 
as zinc, selenium, and manganese, are essential in com-
bating oxidative stress [45–49].

Several studies have identified low blood zinc concen-
trations as a potential independent risk factor for the 
development of CHD, while selenium’s role in interact-
ing with selenoproteins helps protect against oxidative 
stress-induced cell damage and lipid peroxidation [50, 
51]. A nested case-control study involving 1,621 individ-
uals with incident CHD and 1,621 control subjects with-
out CHD found an inverse association between incident 
CHD and selenium levels [52]. Additionally, a separate 
study utilizing multivariable logistic regression analy-
sis of blood parameters from 3,541 participants identi-
fied low zinc concentration in blood as an independent 
predictor of CHD in a cohort consisting of 1,253 CHD 
patients and 2,288 healthy controls [51, 53].

While previous research has examined the associa-
tion between DAI and cardiovascular disease, our study 
is the first to explore its connection to MI. By integrat-
ing various antioxidants into the DAI, our study pro-
vides a unique perspective on the potential protective 
effects of a diverse range of dietary antioxidants [24, 37]. 
This study represents the initial examination of the asso-
ciation between DAI and MI among the Iranian popula-
tion, offering valuable insights into the protective role of 
dietary antioxidants.

One of the strengths of our study is the consideration 
of the synergistic effects of combining antioxidants in the 
DAI, which reflects the realistic dietary intake of indi-
viduals consuming a variety of foods with diverse anti-
oxidants. The use of a FFQ allowed for a comprehensive 
assessment of participants’ dietary habits.

However, there are limitations to consider. First, while 
this nested case-control design efficiently explores the 
association between DAI and MI risk, it is inherently 
observational and cannot definitively establish causal-
ity. Reverse causation is a possibility, where pre-existing 
MI might influence dietary choices. Lastly, although the 
study accounted for various confounding factors, there 
may still be unmeasured variables influencing both DAI 
and MI risk, potentially introducing bias into the results.

The significant inverse relationship observed between 
DAI and the risk of MI in our study highlights the poten-
tial importance of dietary antioxidants in cardiovascular 
health. While this finding underscores the benefits of 
consuming a diet rich in antioxidants, it is essential to 
consider how this might influence clinical practice and 
treatment approaches. Based on our findings, incorpo-
rating dietary strategies that enhance antioxidant intake 
could be an effective supplementary approach in the 
prevention of MI. Healthcare providers might consider 
recommending diets rich in antioxidants—such as those 
abundant in vitamins A, C, and E, and essential minerals 

like zinc, manganese, and selenium—as part of a com-
prehensive strategy to reduce cardiovascular risk. This 
dietary approach could be integrated with existing treat-
ment modalities, such as pharmacological therapies and 
lifestyle modifications, to offer a holistic preventive strat-
egy for MI.

It is crucial to acknowledge that while our study dem-
onstrates an association, it does not establish causality. 
Therefore, future research should focus on clinical trials 
to investigate the direct impact of dietary antioxidants 
on MI risk reduction. Such trials could help determine 
the optimal levels and sources of antioxidants required 
for significant cardiovascular benefits and provide more 
robust evidence to inform clinical guidelines.

Conclusion
In conclusion, our nested case-control study revealed a 
significant inverse relationship between DAI and the risk 
of MI in the adult population, even after adjusting for 
potential confounders. Incorporating foods rich in DAI 
components, such as vitamins A, C, and E, along with 
essential minerals like zinc, manganese, and selenium, 
into one’s diet may be an effective strategy for reducing 
the risk of MI. These findings underscore the importance 
of maintaining a well-rounded diet abundant in antioxi-
dants to promote heart health and overall well-being.

Future prospective cohort studies with extended fol-
low-up periods could provide stronger evidence for a 
causal relationship between DAI and MI risk. Addition-
ally, investigating the specific mechanisms by which 
dietary antioxidants exert their protective effects, such 
as reducing oxidative stress and inflammation, would be 
valuable for developing targeted dietary recommenda-
tions to enhance cardiovascular health.
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