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Cardiovascular Diseases


An Investigation on the correlation between heart disease biomarkers and two different school lunch programs was conducted.
Materials and methods
The experiment included two middle schools within Minnesota that offered two different food systems to the learners. In sum, a total of thirty (30) pupils, fifteen (15) from each school, took part in the study, the age of the students was around 10 years old and the experiment duration was for three months. The research was based on voluntary participation of the children, and an express permission was obtained from their parents or guardians. Furthermore, to make sure that the process did not interfere with other outside factors, the research team requested the parents of the participants to offer the children the same meals eaten before the study. 
        In one school, the system adopted a now successful farm to school approach to its lunch programs. In this mechanism, the administration purchased locally produced farm fresh produce for the consumption of their students. Some of the fresh farm’s produce that it acquired included beans, vegetables, nuts, seed fruits and eggs. Since most of the schools offered lunches to the pupils, the research is based on purely what the school served the children during lunch. The foods were brought into the school fresh from the farms into the kitchens. They were then prepared and served to the learners during lunches. The other school in the study offered its students the conventional foods that are approved by the dietary guidelines. This included pizza, French fries, chocolate milk as well as canned fruits in syrup and vegetables. 
Data collection
The research randomly selected fifteen students from both sets of schools. For this investigation, the school that offered farm grown lunches to the school lunch system was labeled as schools one (1) while the other was labeled as school (2). Before the start of the program, the waist circumference, waist–hip ratio and cardiac CT for calcium scoring of the children for both schools were recorded and are shown in Table below. 
	      Descriptive Statistics of the learners at the beginning

	 
	 
	School 1
	 
	 

	     Variable 
	 
	 
	 
	           Mean 

	[bookmark: _GoBack]Waist circumference and waist-hip ratio
	 

	      Boys 
	 
	 
	 
	0.88

	      Girls 
	 
	 
	 
	0.75

	Cardiac CT for calcium scoring
	 
	13

	Combined school attendance (i.e. highest grade>=7)
	0.29

	Age in years
	 
	 
	 
	10

	 
	 
	School 2 
	 
	 

	Variable
	 
	 
	 
	Mean 

	Waist circumference and waist-hip ratio
	 

	      Boys 
	 
	 
	 
	0.92

	      Girls
	 
	 
	 
	0.84

	Cardiac CT for calcium scoring 
	 
	104

	Combined school attendance (i.e. highest grade>=7)
	0.29

	Age in years 
	 
	 
	10



         In addition, is fundamental to know that the waist circumference is the easy and most common way to measure “abdominal obesity” the extra fat found around the middle that is a leading factor in health, even independent of BMI. It’s the circumference of the abdomen, measured at the natural waist (in between the lowest rib and the top of the hip bone), the umbilicus (belly button), or at the narrowest point of the midsection. Like the waist circumference, the waist-to-hip ratio (WHR) is also used to measure abdominal obesity. It’s calculated by measuring the waist and the hip (at the widest diameter of the buttocks), and then dividing the waist measurement by the hip measurement. Also, for the purposes of the interpretation of the waist-to-hip ratios, the following table was used to provide directions;
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For both estimations, the individual ought to remain with feet near one another, arms along the edge and body weight equitably disseminated, and ought to wear small attire. The subject ought to be casual, and the estimations ought to be taken toward the finish of a typical breath. Every estimation was rehashed twice; if the estimations are inside 1 cm of each other, the normal was to be figured. On the off chance that the contrast between the two estimations surpasses 1 cm, the two estimations were to be rehashed.
          Computed tomography, more commonly known as a CT or CAT scan, is a diagnostic medical test that, like traditional x-rays, produces multiple images or pictures of the inside of the body. The cross-sectional images generated during a CT scan can be reformatted in multiple planes, and can even generate three-dimensional images. These images can be viewed on a computer monitor, printed on film or transferred to a CD or DVD. CT images of internal organs, bones, soft tissue and blood vessels typically provide greater detail than traditional x-rays, particularly of soft tissues and blood vessels. A cardiac CT scan for coronary calcium is a non-invasive way of obtaining information about the presence, location and extent of calcified plaque in the coronary arteries the vessels that supply oxygen-containing blood to the heart muscle. Calcified plaque results when there is a build-up of fat and other substances under the inner layer of the artery. This material can calcify which signals the presence of atherosclerosis, a disease of the vessel wall, also called coronary artery disease (CAD). People with this disease have an increased risk for heart attacks. In addition, over time, progression of plaque buildup (CAD) can narrow the arteries or even close off blood flow to the heart. The result may be chest pain, sometimes called "angina," or a heart attack. Because calcium is a marker of CAD, the amount of calcium detected on a cardiac CT scan is a helpful prognostic tool. The findings on cardiac CT are expressed as a calcium score. The following table was used to provide directions;
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        After these statistics had been taken, the students had their menus adjusted for three months so that those learners in school 1 were provided conventional foods that are approved by the dietary guidelines, this included pizza, French fries, chocolate milk as well as canned fruits in syrup and vegetables. Previously, their school had served them fresh farm’s produce that included beans, vegetables, nuts, seed fruits and eggs. On the other side, the participants from school 2 whose menu had conventional foods that are approved by the dietary guidelines, and in return was substituted with the menu from school 1. 

The results
After 3 months of strict adherence to the new eating habits, measurements were taken and recorded in Table below.
	Variable 
	 
	 
	 
	 
	Mean School 1 
	Mean School 2 

	Waist circumference and waist-hip ratio
	 
	 
	 Boys: 0.90 - Girls: 0.80
	Boys: 0.89 - Girls 0.77

	Obese
	 
	 
	 
	 
	0.37
	 
	0.40
	 

	Conventional foods approved by the dietary guidelines
	 
	0.50
	 
	0.20
	 

	Combined school attendance (i.e. highest grade>=7)
	 
	0.29
	 
	0.29
	 

	Age in years
	 
	 
	 
	 
	10
	 
	10
	 



The study could determine that schools that have adopted to using freshly produced farm foods in its lunch programs have better health compared to the school that offers conventional foods approved by the dietary guidelines. The study, therefore, could conclude that there is a weighty correlation between diets and heart disease biomarkers among school going children.
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Calcium Scoring | Presence of CAD
o No evidence of CAD

1-10 Minimal evidence of CAD

11-100 | Mild evidence of CAD.

101-400 | Moderate evidence of CAD

Over 400 | Extensive evidence of CAD
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Waist-to-Hip Ratio (WHR) Norms

Gender Excellent | Good Average At Risk
Males <0.85 0.85-0.89 | 0.90-0.95 | =0.95
Females <0.75 0.75-0.79 0.80-0.86 | =0.86





