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Abstract
Biomarkers for the dietary system, which includes a mixed fruit and 
vegetable (FV), are needed to understand the association of FV 
intake with a reduction in cardiovascular diseases risk. This is a cross-
sectional study that aims to find the potential relationship between a 
high composite score comprised of antioxidant vitamins and a lower 
incidence of cardiovascular diseases (CVD). A total of 94 (42 males and 
52 females) participants (mean age ± SD: 51.7 ± 9.4 years) completed a 
specific questionnaire including a quick food scan, which has designed 
by the American National Institutes of Health. The vitamins A, C and 
E were determined using high-performance liquid chromatography 
(HPLC). An enzymatic colorimetric method was used to determine other 
biomarkers [fasting blood sugar (FBS), haemoglobin A1c (HbA1c), and 
lipid profile]. A Composite Biomarker Score (CBS) comprising of the 
plasma vitamins (A, C, and E) have been derived. The results showed 
that male participants demonstrated significantly higheratherosclerotic 
cardiovascular disease (ASCVD) risk than female participants. Female 
participants with greater ASCVD risk were associated with significantly 
higher age, total cholesterol, and triglyceride concentrations. Additionally, 
there is a significant relationship between the CBS with lower ASCVD 
risk. Consequently, it can be concluded that higher concentrations of 
serum antioxidant vitamins are related toa reduction in cardiovascular 
diseases risk.
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Introduction 
Cardiovascular disease (CVD) is considered 
the main reason of death and disability in many 
countries. In 2018, the recording data of the World 
Health Organization exhibited that CVD is the first 
reason of death globally, about 31% (17.9 million 
people die every year) worldwide. In addition, these 
data mentioned about 32,463 (18%) Iraqis were 
died due to CVD.1 Consequently, CVD represents 
a global health issue for healthcare systems 
especially for low- and middle-income states. 
Generally, CVD can be diagnosed by a group of 
disorders, which are related to intricate interactions 
among the risk factors affecting such as smoking, 
dyslipidaemia,hypertension, and other diseases.2

The ASCVD risk score was developed by the 
American Heart Association/American College 
of Cardiology in 2013. The risk score evaluates 
variables including sex, age, ethnicity, total 
cholesterol (T Ch), high-density lipoprotein (HDL), 
blood pressure, diabetes mellitus, and smoking.3 

The ASCVD risk score estimates the 10-year risk 
of developing major cardiovascular diseases in the 
general population in primary prevention settings.4

In the twentieth century, the connotation of oxidative 
stress as a trigger of disease and death was 
assumed.5 In addition, the relationship between the 
cardiovascular diseases (CVD) and the markers of 
oxidative stress was proven.6-11 As a result, oxidative 
stress has a key role in the pathogenesis of chronic 
diseases.12-14 Hence, the oxidative load is increased 
by diminishing the antioxidant defence system of 
the body.15 Consequently, oxidative stress is likely 
seemed to be a significant factor in CVD.

The antioxidant defence system involves both the 
exogenous (diet) derived compounds such as vitamin 
A (beta-carotene), vitamin C (ascorbic acid), vitamin 
E (alpha-tocopherol), flavonoids and trace metals 
(selenium, manganese, zinc); and the endogenous 
(e.g., superoxide dismutase (SOD), glutathione 
peroxidase (GPx) and catalase).16-18 Vitamins consist 
of main micronutrients with antioxidant potential, 
which can provide a harmonious treatment for 
patients with chronic diseases.19 Vitamins can be 
found in various types of fruits and vegetables. As 
a result, the dietary with a high value of fruits and 
vegetables may have a significant role to reduce the 
risk of CVD. This work will present the association of 

antioxidant vitamins level with the reduction of the 
risk of cardiovascular disease (CVD).  
 
Methods
Study Design 
This cross-sectional study was carried out at the 
Department of Chemistry, College of Science, 
University of Kerbala, Karbala, Iraq, and cooperation 
with Imam Hussain (AS) Medical City, Karbala, 
Iraq. The work was carried out from November 
2018 to March 2020. The study involved ninety-four 
participants (mean age ± SD: 51.7 ± 9.4 years).  
The protocol of work was in accordance with the 
Helsinki Declaration and confirmed by the Council 
of College of Science, University of Kerbala 
(Approval Code: No. 109 in 29.11.2018). In this 
study, all participants were clearly informed and 
verbal consent was taken. Demographic data 
include gender (male, female), age, smoking status, 
hypertension, duration of diabetes, coronary artery 
diseases, stroke, and other diseases, were recorded. 
In addition, information regarding such as the 
family history of cardiovascular diseases and the 
medication were considered. 

A n t h r o p o m e t r y  a n d  B l o o d  P r e s s u r e 
Measurements
Standing measurements of weight, height, and waist 
circumference were measured for all participants 
who were wearing light clothing and no shoes. 
Body mass index (BMI in Kg/m2) and fat percentage 
were determined using a bioimpedance monitor 
“Lloyds Pharmacy Handheld Body Composition 
Monitor, Lloyd’s Pharmacy Limited, Coventry, United 
Kingdom”. Blood pressure was evaluated using 
an automated Blood Pressure Monitor “Omron 
Healthcare Co., Ltd. Kyoto, Japan”. Two blood 
pressure measurements (mean systolic and mean 
diastolic blood pressure) were recorded one minute 
apart.

Monitoring of Fruit and Vegetable Intake
All participants in this work were administered 
by using screeners of fruit and vegetable (FV_ 
Screener), which are designed to monitor the amount 
of fruit and vegetable in the daily dietary system for 
one month.20 The cumulative score, ranging from 0 
to 94, was determined to assess the adherence to 
a healthy dietary index (i.e., higher scores indicate 
a greater adherence).21
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Blood Sample Processing and Biochemical Assays
Participants were fasting for at least 8 hours before 
their visit. Venous blood samples were collected in 
the morning by 12.00 p.m. in Imam Hussain (AS) 
hospital, Holy Karbala City, Iraq. Blood samples 
were placed in EDTA and SSGT tubes to obtain 
plasma and serum after centrifugation at 4000 g for 
10 minutes. After that aliquot of plasma and serum 
were stored in a freezer (-25 C°) for further analyses. 
Biochemical markers, which include fasting blood 
sugar (FBS), glycated haemoglobin (HbA1c), 
and lipid profile (total cholesterol, triglyceride, 
LDL, and HDL) were determined by using an 
enzymatic colorimetric method by using Cobas 
biochemical analyzer (Roche, Bern, Switzerland). 
High-performance liquid chromatography (HPLC) 
(Shimadzu Corporation, Japan) was used to 
determine vitamins A, C, and E.22, 23

A Composite Biomarker Score (CBS) was derived 
from plasma vitamin A, C, and E concentrations as 
antioxidant capacity.24 The composite biomarker 
score (CBS) was measured by summing standardized 

values for the levels of vitamin A, C and E in plasma. 
Variables were standardized as follows; (i) the 
individual mean was subtracted from the sample 
mean and then dividing by the SD, and (ii) the score 
was divided by three to account for the number of 
individual biomarkers included in the score.25

Statistical Study
The Statistical Package for the Social Sciences 
(SPSS) software for Windows, Version 25.0. 
Armonk, NY: IBM Corp” was used to analyse the 
data. All data were examined for normal distribution 
and appropriate statistical analysis was applied. 
Data were summarized and displayed as mean ± 
standard deviation. Student T test for independent 
samples was applied to compare groups. Pearson’s 
correlation test was applied to examine correlations 
between CBS, FV screeners, and metabolic 
markers. In addition, GraphPad Prism version 8 
“GraphPad software, CA, USA” was utilized to 
construct the graphs. Statistical significance was 
considered at P < 0.05.
 

Table 1: Characteristics of the participants in the study

	                                             Male 	                                                Female 

	 Low 	 High	 P Value	 Low	 High	 P Value
	 ASCVD risk	 ASCVD risk	  	 ASCVD risk	 ASCVD risk	

Number 	 8	 34		  38	 14	
Age (years)	 44.00±4.14	 56.91±6.77	 0.001	 49.58±6.63	 58.29±4.66	 0.001
Weight (kg)	 83.63±7.96	 85.71±18.57	 0.76	 78.84±16.63	 75.93±9.38	 0.43
Waist circumference (cm) 	 96.69±6.13	 103.23±12.59	 0.16	 102.58±11.10	 102.79±9.03	 0.95
Body mass index (Kg/m2)	 28.56±3.43	 29.27±5.33	 0.72	 31.37±5.74	 31.31±3.69	 0.96
Fat mass %	 28.74±4.53	 32.05±6.35	 0.17	 43.68±6.77	 45.71±3.99	 0.29
Systolic BP (mmHg)	 139.13±10.93	143.00±19.37	 0.59	 130.61±14.65	 144.71±13.93	0.003
Diastolic BP (mmHg)	 85.88±5.44	 82.21±8.96	 0.27	 77.76±7.74	 81.36±9.55	 0.17
HbA1C %	 6.18±2.16	 8.53±2.19	 0.01	 8.53±2.56	 8.97±1.43	 0.54
FBS (mg/dl)	 142.61±62.26	199.76±66.93	 0.03	 208.33±94.56	 201.09±59.29	 0.79
Total Cholesterol (mg/dl)	 169.49±41.23	183.50±55.55	 0.51	 184.25±44.99	 222.85±52.22	 0.01
LDL (mg/dl)	 111.06±35.25	119.87±37.55	 0.55	 127.87±41.67	 153.84±48.76	 0.06
HDL (mg/dl)	 39.56±10.44	 37.91±6.13	 0.56	 43.56±11.30	 44.64±9.91	 0.76
Triglycerides (mg/dl)	 185.80±80.68	191.46±91.67	 0.87	 181.03±109.75	 269.91±176.33	0.03
Handgrip strength	 34.75±6.57	 33.29±6.24	 0.56	 19.83±5.24	 19.69±4.97	 0.93
FV_Screener	 4.67±1.31	 5.27±2.97	 0.09	 4.62±1.96	 4.15±1.9	 0.98

Results 
The relationship between the level of antioxidant 
vitamins (A, C, and E), and the decrease of 

cardiovascular diseases risk is supported by 
various biomarkers such as (HbA1c, FBS, and 
other lipid profile tests). Table 1 display the baseline 
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characterization of participants (n= 94) in completing 
the study (42 males, 52 females) during the period 
(2018 to 2020).  

The statistical analysis has shown that the male 
participants demonstrated significantly greater 
ASCVD risk than female participants (P < 0.001), 
as illustrated in Figure 1. Furthermore, the male 
participants with a higher ASCVD risk showed 
significantly higher age and HbA1c than male 
participants with a lower ASCVD risk. However, 
female participants with greater ASCVD risk were 
associated with significantly higher age, total 
cholesterol, and triglyceride concentrations than 
female participants with lower ASCVD risk.

between the level of vitamins as antioxidants with 
lower ASCVD risk for all participants (male and 
female), Figure 2.

On the other hand, FV_ Screeners appears that 
there is no significant difference between higher and 
lower ASCVD for both groups (male and female) as 
shown in Figure 3.

Fig.1: Male participants showed significantly 
higher Atherosclerotic Cardiovascular Risk 

(ASCVD) than female participants. P value for 
the Q square test between groups

Fig.2: Higher Campsite Biomarkers Score of 
antioxidant vitamins associated with lower 

Atherosclerotic Cardiovascular Risk (ASCVD) 
in male and female participants.

The analysis data of biomarkers composite score 
has exhibited that there is a significant relation 

Fig.3: Higher intake of fruit and vegetables 
(FV_Screener) was not associated with a 

reduction in Atherosclerotic Cardiovascular 
Risk (ASCVD) in male and female participants

Discussion 
The current study investigates the impact of 
antioxidant status vitamins on lowering cardiovascular 
disease risk. We found, daily consumption of 
fruit and vegetable enhanced nutrition status and 
significantly raised circulating levels of vitamins  
(A, C, and E). The composite biomarker score (CBS) 
was measured by summing standardized values for 
plasma levels of vitamin A, C and E. The results of 
the work show that all participants with higher CBS 
score associated with lower ASCVD risk than those 
with lower concentrations of vitamins. 

Numerous studies have shown the essential role 
of reactive oxygen species (ROS) in endothelial 
dysfunction and the progressive deterioration of 
cardiovascular health. The ROS impair vasodilator 
capacity and induce local injury and attraction 
of inflammatory cells. This local inflammatory 
response significantly contributes to the onset of 
atherosclerosis in the wall of blood vessels.26

Fruits and vegetables are regarded as a fundamental 
source of vitamin A and C in the diet. Moreover, these 
vitamins can be considered as potential biomarkers 
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of fruit and vegetable intake. Using a composite 
score of the blood concentrations of these vitamins 
may better reflect the mixed intake of fruits and 
vegetables.27

Previously conducted meta-analyses showed that 
antioxidant vitamins significantly improved biological 
markers of cardiovascular diseases e.g., endothelial 
function, blood pressure, lipid profile, and glycaemic 
indices.28-32

Moreover, a meta-analysis of cohort studies 
demonstrated that antioxidant vitamins significantly 
reduce the risk of coronary artery disease.33

This fact is corresponding with previous suggestions, 
which referred to the relationship between the intake 
of various vitamins and the level of lipids such as 
total cholesterol, LDL-C, and HDL-C. Consequently, 
an increase in of intake fruits and vegetable 
has a significant impact on reduce of the risk of 
cardiovascular diseases.34-36

Our findings also show that the antioxidant vitamins 
decrease the level of cholesterol, decrease the 
level of HbA1C, blood pressure, etc. These findings 
associated with the results of recent studies.37-39

The biostatistical analysis for the fruit and vegetable 
screeners demonstrate no significant effect of 
fruit and vegetable intake on ASCVD because 
questionnaires are less accurate in reflecting dietary 
intake than measuring the concentrations of vitamins 
in the blood.

Our study has limitations. The sample size was small 
in comparison with similar studies. However, we 
included only eligible participants and we measured 
the relevant markers related to cardiovascular 
disease risk. Additionally, our study is a cross-
sectional study rather than randomised controlled 

trial. Randomised controlled trials (RCTs) have better 
evidence than cross-sectional studies.  However, the 
RCTs need more time and efforts to be conducted. 
Finally, we could not measure relevant biomarkers of 
oxidative stress and correlate these with the intake 
of antioxidant vitamins. 

Conclusions
In this study, we tried to clarify the role of antioxidant 
vitamins in reduce of cardiovascular diseases risk. 
Vitamins (A, C and E) are important micronutrients, 
which have important roles in healthy. As discussed 
above, evidence strongly suggests that a higher 
intake of antioxidants significantly reduces the risk 
of cardiovascular disease in the Iraqi population. 

Regarding fruit and vegetable intake, no significant 
difference between lower and higher ASCVD groups 
was noticed. However, the biomarker composite 
score of antioxidant vitamins concentrations showed 
significantly higher concentrations in male and 
female participants with lower ASCVD risk. 

An increase in sample size is really recommended 
to obviously investigate the association of ASCVD 
with intake of fruit and vegetable as main natural 
sources of antioxidant vitamins.
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