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ABSTRACT

This study examines the nexus between weight and blood pressure patients high blood pressure patients. Specifically, the study examines whether there is a relationship between weight and blood pressure of patients with high blood pressure, estimates the regression model between the variables based on the sample collected, and determines the extent and direction of the relationship between the variables; weight and blood pressure. The study employed the survey descriptive research design. A total of 29 responses were validated from the survey. From the responses obtained and analysed, the findings reveals that reveals that weight has an impart on the level of blood pressure and this falls in line with what have been mentioned in our literature review. The study recommends watching and control their food intake by eating more fruits, vegetables, food that contain more fiber and vitamin D, eating more fish and avoid much alcohol intake. More so, They should engage themselves in regular aerobic exercise. That is, walking or running for about 20 to 30 minutes most days of the week.

CHAPTER ONE

1.0
Introduction 
1.1 
Background of the Study


The number of people who are diagnosed with hypertension is on the rise, and studies have shown that being overweight makes the symptoms of this illness significantly worse for the patient. That is to say, the more the person's overall weight gain, the greater the likelihood that they may develop hypertension in the future Mori TA (2007). Being overweight and suffering from hypertension, also known as high blood pressure, share a fundamentally connected symbolic link with one another. It is in the best interest of people who are likely to develop high blood pressure (overweight people) to seek out ways of managing their weight, as this research work will try to bring out the effects of weight on such people who have high blood pressure. People who are likely to develop high blood pressure should seek out ways of managing their weight. The extent to which weight affects persons who already have high blood pressure is something that does not appear to have been settled here. The perspectives of a great number of authors will be investigated in the service of this work in an effort to assist in resolving the matter at hand (Adewoye 2022). In this context, "overweight" will be discussed, or more accurately, defined based on a computation that is known as the "Body mass index" (BMI). If a person's body mass index (BMI) is more than 25, then that person is considered to be overweight according to this calculation. Mancia G. (2007). On the other hand, hypertension is a condition that develops when a person's blood moves through their arteries at a faster rate than is considered normal. It is also common knowledge that there is currently no treatment available for high blood pressure. Papadakis A, Macphere J. (2008). This adult ailment (high blood pressure) is extremely dangerous since it not only increases the chance of developing other serious illnesses or problems, but it also boosts the risk of having a stroke, renal failure, heart disease, or a heart attack. The problem is made much more difficult by the presence of an excessive amount of weight or fat in the body, as this has a tendency to make the disease worse (Burt, Cutler, Higgins 2021). It is the responsibility of those with a stake in the health sector to ensure that adults are aware of the implications of being overweight by ensuring that they have access to information that is accurate, timely, and up to date addressing this health condition (Chobanian, Bakris & Black 2022). When it comes to the treatment of high blood pressure, it is the responsibility of medical staff to warn and educate individuals who are at a higher risk of developing hypertension about the risks associated with being overweight or obese. It is anticipated that this awareness will have an effect on the eating patterns of these individuals because it has been observed that one of the causes of obesity is improper eating, which is defined as an improper combination of different food groups and does not necessarily refer to the quantity of food consumed. Sacks F.M (2008). According to the available statistics, the number of individuals who were diagnosed with hypertension in the years between the years 2000 and 2008 increased by around forty percent (40%). Manson J (2009). Another set of statistics reveals that in 2005, sixty percent (60%) of people who suffered from high blood pressure also suffered from kidney failure and heart disease. Additionally, high blood pressure was discovered to be the underlying cause of the disease that ultimately resulted in the deaths of a greater proportion of the patients Manson J. (2009).

Many people are of the opinion that the recent stepped-up efforts in the direction of controlling high blood pressure are due, in part, to some of the results mentioned above, along with a great number of other factors (Adewoye 2022). As a result, a significant number of Nigerians appear to have responded favourably to the appeal to be "healthy and fit," perhaps as a result of their awareness of the financial implications of treating ailments that frequently result from high blood pressure that is further exacerbated by obesity. Consequently, the timing of this research could not have been better than it is now. In point of fact, the scenario that now exists on the ground was the impetus for doing this research in the first place.
1.2 AIMS AND OBJECTIVE

-This project work is aimed at investigating whether there is a relationship between weight and blood pressure of patients with high blood pressure.

- To estimate the regression model between the variables based on the sample collected.

-To test the significance of the coefficient of regression.

-To determine the extent and direction of the relationship between the variables; weight and blood pressure.
1.3 SCOPE OF THE STUDY


This project work is designed to cover the statistical model of effects of weight on thirty (30) patients with high blood pressure in the University of Nigeria Teaching Hospital Ituku/Ozalla Enugu State. The data used is a secondary data collected from the laboratory unit of the Hospital.

1.4 LIMITATIONS OF THE STUDY


The limitations of the project work is mostly the difficulties encountered during data collection some of these difficulties are as follows:-

-The cost of getting project materials, data and the time constrained in carrying out the project work.

-The unwillingness of the offices incharge, to release information and data as expected.

-The data used are secondary data and as such, some errors (generated errors) might have been committed.

1.5 SIGNIFICANCE OF THE STUDY


This project work will help individuals to predict their blood pressure given their weight and will equally help them to know what to do when their weight is becoming too much.

1.6 DEFINITION OF TERMS

-Weight: This is how heavy somebody or something is which can be measured in, for example kilograms or pounds.

-Height: This is the measurement of how tall a person or thing is.

-High blood pressure: This occurs when one’s blood move through the arteries at a higher pressure than normal.

CHAPTER TWO

LITERATURE REVIEW

In this chapter, we will be looking at measurement of blood weight, types of hypertension, causes of high blood pressure and epidemiologist and their studies on high blood pressure.

2.1 INTRODUCTION


Hypertension (HTN) or high blood pressure (HBP) is a chronic medical condition in which the blood pressure in the arteries is elevated. It is classified as either primary (essential) or secondary. About 90-95% of the cases are termed “primary hypertension” which refers to high blood pressure for which no medical cure can be found. The remaining 5-10% of cases (secondary hypertension) are caused by another conditions that affect the kidneys, arteries, heart or endocrine system. Mulatero P, Bertello C. (2009). Persistence hypertension is one of the risk factors for stroke, heart attacks, heart failure and arterial aneurysm and is a leading cause of chronic kidney failure. Moderate elevation of arterial blood pressure leads to short life. Both dietary and lifestyle changes as well as medicines can improve blood pressure control and decrease the risk of associated health complications. Sacks F.M, Svetkey L.P (2008).

2.2 Body weight


Although some people prefer the less ambiguous term “body mass” the term body weight is overwhelmingly used on daily basis especially in the context of biological and medical sciences to describe the mass of an organism’s body. Body weight is measured in kilograms through out the world, although in some countries, people more often measure and describe body weight in pounds, e.g United States and Canada or in stones and pounds, eg among people in the Commonwealth of Nations and thus may not be well acquainted with measurement in kilograms.

2.3 TYPES OF HYPERTENSION

ESSENTIAL (PRIMARY) HYPERTENSION: This is the most prevalent hypertension type, affecting 90-95% of hypertensive patients. This type of hypertension is a risk factor for hardening of the arteries (atherosclerosis).  It also predispose individuals to heart disease and obstruction of the arteries in the arms and legs (peripheral arterial disease). It is the most important risk factor for death in industrialized countries and increases the risk of stroke, heart attack and heart failure. Uchiyama M. (2008).

SECONDRAY HYPERTENSION: Secondary hypertension by definition results from an identifiable cause. This type is important to recognize since it is treated differently than essential hypertension by treating the underlying cause of the elevated blood  pressure. Many conditions cause hypertension, some are common and well recognized secondary causes such as Cushing’s syndrome which is a condition where the adrenal glands overproduce the hormone cortisol. Singer Dr. Kite A (2008).

2.4 CAUSES OF HIGH BLOOD PRESSURE


Essential (primary) hypertension is the most prevalent hypertension type. Although no direct cause has identified itself, there are many factors such as sedentary lifestyle, stress, visceral obesity, potassium deficiency (hypokalemia), obesity (more than 85% of cases occur in those with a body mass index greater than 25), salt (sodium) sensitivity, alcohol intake and vitamin D deficiency that increase the risk of developing hypertension. Risk also increases with aging, some inherited genetic mutation and having a family history of hypertension. An elevation of renin, an enzyme secreted by the kidney is another risk factor, as in symuthetic nervous system overactivity. Insuline resistance which is a component of syndrome X on the metabolic syndrome is also thought to contribute to hypertension. Zengc, Villar VA, (2009). Consuming food that contains high fructose, corn syrup may increase one’s risk of developing hypertension. Jetta M, Landry F(2009). Recent studies have equally implicated low birth weight as a risk factor for adult essential hypertension. Mori TA, Burke V. (2007).


Other common causes of secondary hypertension includes kidney disease, obesity (metabolic disorder), pre-eclampsia during pregnancy, the congenital defect known as coarctation of the aorta, and certain prescription and illegal drugs, Singer Dr, Kite A (2008).

2.5 SIGNS AND SYMPTOMS OF HIGH BLOOD PRESSURE


Mild to moderate essential hypertension is usually asymptomate. Mulatero P. (2009). Accelerated hypertension is associated with headache, drowsiness, vision disorders, nausea and vomiting symptoms which are collectively referred to as hypertensive encephalopathy. Hypertension encephalopathy is caused by severe small blood vessel congestion and brain swelling, which is reversible if blood pressure is lowered. Chronic hypertension often leads to enlargement of heart, which can cause shortness of breath during exercise or sleep (paroxysmal nocturnal dyspnea). Hypertension can also cause narrowing of the blood vessels in the eye that leads to eye-related disorders including changes in the appearance of eye vessels (known as copper or silver wire appearance) fluid leakage, spontaneous bleeding and swelling. Sagnella G.A (2006).


Some signs and symptoms are especially important in newborns and infants such as failure to thrive, seizures, irritability, lack of energy and difficulty in breathing. In children, hypertension can cause headache, fatigue, blurred vision, nose bleeding and facial paralysis. Greenhalgh J. (2009).


Some additional signs and symptoms suggest that hypertension is caused by disorder in hormone regulation. Hypertension combined with obesity` distributed on the trunk of the body accumulated fat on the back of the neck (buffalo lump) wide purple marks on the abdomen (abdominal striae) or the recent onset of diabetes suggest that an individual has a hormone disorder known as Cushing’s syndrome. Hypertension caused by other hormone disorders such as hyperthyroidism, hypothyroidism or growth hormone excess will be accomplished by additional symptom specific to these disorders. For example, hyperthyroidism can cause weight loss, tremors, heart rate abnormalities, reddening of the palms and increase sweating. Signs and symptoms associated with growth hormone excess include coarsening of facial features, protrusion of the lower jaw enlargement of the tongue, excessive hair growth, darkening of the skin colour.


Other symptoms indicate that hypertension is associated with life threatening conditions such as blood vessel narrowing or cancer of the adrenal gland, changes in timing of the heart beat between the heart and the extremities, or the arms and the legs suggests that the main heart artery has narrowed (coarctation of the aorta) which can lead to heart failure. Narrowing of blood vessels in the brain can cause the vessels to become easily blocked and swell (aneurysm) and/or burst (stroke) Piller L.B. Davis B.R (2007).

2.6 EPIDEMIOLOGISTS AND THEIR STUDIES ON HIGH BLOOD PRESSURE


Epidemiology is the study of factors affecting the health and illness of populations and serve as the foundation and logic of interventions made in the interest of public health and preventive medicine. It is considered a cornerstone methodology of public health research and is highly regarded in evidence-based medicine for identifying risk factors for disease and determining optimal treatment approaches to clinical practice. In the study of communicable and non-communicable disease, the work of epidemiologist ranges from outbreak investigation to study design, data collection and analysis including the development of statistical models to test hypothesis and the documentation of results for submission to peer-reviewed journals. Epidemiologists also study the interaction of disease in a population and rely on a number of other specific disciplines such as biology (to better understand disease processes), biostatistics (the current raw information available), geographical information science (to store data and map disease patterns) and social science disciplines (to better understand proximate and distal risk factors).


Epidemiologist employ a range of study designs from the observational to experimental and generally categorized as descriptive, analytic (aiming to further examine known associations or hypothesized relationships) and experimental (a term often equated with clinical or community trials of treatments and other interventions). Epidemiological studies are aimed, where possible at revealing unbiased relationships between exposures such as alcohol or smoking, biological agents, stress or chemicals to mortality or morbidity. The identification of causal relationships between these exposures and outcomes is an important aspect of epidemiology. Modern epidemiologist use information as tools.


Among notable epidemiologists are Chobanian AV, Bakis GL, Black HR, (2009) who consistently worked on the prevention, detection, evaluation and treatment of high blood pressure, recommendations for the management of hypertension. Hemmel (2009).


In conclusion, I would consider the statistical analysis of effect of weight on patients with high blood pressure and hope to achieve the relationship between weight and blood pressure of patients with high blood pressure, estimate the regression model between the variables based on the sample collected, test the significance of the coefficient of regression and determine the extent and  direction of the relationship between weight and blood pressure and height and blood pressure.

CHAPTER THREE

RESEARCH METHODOLOGY

The validity as well as the relevance of the statistical investigation depends on the statistical tool or model used in data analysis. In this chapter, I shall review the statistical models to be employed in the analysis of the data which are:- Regression, correlation coefficient R and coefficient of determination R2.

3.1 REGRESSION: This describes the relationships between variables. It is a means of studying  the variation of one quantity (dependent variables “Y”) at selected levels of another quantity (independent or predictor variable “X”). The word regression was first used by Prof. Francis Galton in the study of certain genetic relationship.


If we have two variables say X and Y, a straight line relationship between them can be expressed by an equation such as Y=a+bx where ‘a’ and ‘b’ are constants.

METHOD OF LEAST SQAURED, SLOPE AND INTERCEPT

The best method for having the straight line equation is known as the method of least squares. Based on this method, if Y=a+bx is the regression line, the formular for calculation of the slope ‘b’ and intercept ‘a’ is given as;

b = ∑xy - ∑x∑y                       ∑xy  -    nx̃ỹ

               n
     =

∑ x2  - nx̃2
     ∑x2 - (∑x∑y)

                    n

and a= ỹ - bx̃

Where ∑xy = sum of the product of all individual values of x and y.

∑x2 = sum of squares of all individual values of X

∑x = total of all X values

n = number of pairs of x and y

x̃ and ỹ = mean values

3.2 CORRELATION COEFFICIENT ‘R’


When two continuous variables are measured in the same person, such as weight and height, systolic and diastolic blood pressure, the relationship between the two quantitative measurement or continuous variables is called correlation. The degree or the magnitude of association between two sets of figures on continuous variables such as height and weight is measured in terms of a parameter called correlation coefficient. It is denoted by ‘R’. The extent of correlation ranges between (-1) and (+1) and the formular for calculating correlation coefficient between two variables say X and Y on ‘n’ subject is

      n                 n       n

R =∑Xi Yi  -    (∑Xi) (∑yi)

      i=1               i=1    i=1  

     

n

   n            n               n         n

   ∑Xi2 -  (∑Xi)2 /n    ∑Yi2 -(∑Yi)2 /n

    i=1       i=1             i=1     i=1

Where Xi Yi are the observations of x and y on ith individual. i ranges from 1 to n.

= ∑xy   -   nXY

    ∑x2 - (∑x)2/n  ½ ∑y2 - (∑y)2/n  ½
Where,

∑XY = sum of cross product of variables X and Y for ‘n’ subjects

∑X = sum of individual values of X f or ‘n’ subjects

∑Y = sum of individual values of Y for ‘n’ subjects

X̃ and Ỹ are mean values of variables x and y, and n is the number of pairs of observations.

3.3 COEFFICIENT OF DETERMINATION: Convenient and useful way of interpreting the value of coefficient of correlation between two variables is to use the square of the coefficient of correlation which is called coefficient of determination. Thus, the coefficient of determination equals to R2  which is defined as the ratio of the explained variance to the total variance.

Coefficient of determination R2 = Explained variance

                




Total variance 

3.4 RELATIONSHIPS BETWEEN CORELATION AND REGRESSION


Simple linear correlation is quite closely related to simple linear regression and can, infact, be considered as just another way of looking at the problem of describing the relationship between two or more variables. The objectives of these two approaches are different. Regression describes the nature of the relationship between variables, correlation describes the strength of this relationship. In regression analysis, it is necessary to assumed that the dependent variable is a normally distributed random variable while in correlation analysis, it is usually assumed that both the independent and dependent variables are normally distributed random variables.


In addition when certain inferences are desired, it is necessary to assume, in regression analysis that the values of the independent variables are not randomly distributed but are fixed quantities. We can explore the connection between the value of ‘r’ and the value of the slope ‘b’ by comparing their formulars.

r=Sxy     and    b = Sxy

   SxSy 

S2x

Because Sx2 = SxSy by substitution we have 

r = bSx

       Sy

Since Sx and Sy are never negative, a positive correlation must always correspond to  a regression line with a positive slope and a negative ‘r’ corresponding to a negative slope. That is, the sign of ‘r’ and ‘b’ will always be the same. If b=0, r must equal o.

The value of the correlation coefficient does not depend on which variable is designed as X and which is Y. This distinction is important in regression analysis. For the conditional distribution of Y given X results in a different regression line than the conditional distribution of X given Y. 


In essence, regression analysis is meant to identify a relationship for a given set of data and correlation provides  a measure of how well a least square regression line ‘fit’ the given set of data. The better the correlation, the closer the data points are to the regression line and hence the more confidence one would have in using the regression line for estimation.

3.5 MEASUREMENT OF HYPERTENSION  


Physicians use two measurements to describe blood pressure, systolic pressure measures blood pressure as the heart contracts to pump out blood. Diastolic pressure measures blood pressure as the heart relaxes to allow blood to flow into the heart.


An instrument called a sphygmomanometer measures systolic and diastolic pressure using units of millimeter of mercury (mmHg).


Blood pressure is classified into four categories; normal, prehypertension, stage one hypertension and stage two hypertension. The normal blood pressure in an adult is 120/80mmHg. Other types of hypertension can be distinguished by the systolic and diastolic readings of the sphygmomanometer.


In trying to study the effect of weight on high blood pressure, the ratio of the systolic and diastolic will be used as the dependent variable against the weight. The ratio will be considered to be normal if it falls within the range (1.45-1.50) and abnormal if otherwise.  

Statement of hypothesis 

Ho: There is no significant relationship between weight and blood pressure of patient         with high blood pressure.

H1: There is significant relationship between weight and blood pressure of patient         with high blood pressure. 

CHAPTER FOUR

DATA PRESENTATION AND ANALYSIS

4.1 INTRODUCTION 


This chapter is based on data analysis, presentation of results and interpretation. The computational techniques which will be employed here has been explained in the previous chapter.

4.2 USING REGRESSION ANALYSIS


The formular for regression analysis is given as Y = α + BW

Where Y is the ratio of the systolic over the diastolic and W is the the weight of patients.

B = n∑WY  - (∑W) (∑Y) 

          n∑W2  - (∑W)2

= -  4.32E -03

and  = Y - BX



= 1.726

The regression line therefore becomes

Y = 1.726 - 4.32E - 03

Sum of square regression (SSr) 

= B∑WY  = 0.089

Sum of square error (SSe) =

∑Y2 - B∑WY = 0.339

Mean sum of square regression (MSr) =

B∑WY = 0.089

  K - 1

Mean sum of square error (MSe) =

∑Y2 - B∑WY 
= 0.012

        n - k 

Fcal   =  MSr   = 7.557


    MSe

ANOVA TABLE FOR REGRESSION

	Sv
	df
	SS
	MS
	Fcal
	Ftab

	Regression 
	1
	0.089
	0.089
	7.557
	7.64

	Error
	28
	0.339
	0.012
	
	

	Total
	29
	0.419
	
	
	


using correlation coefficient 

R   =         n∑WY - ∑W∑Y

     n∑W2 - (∑W)2     n∑Y2  - (∑Y)2​
             = 0.461

R2 = B 2 ∑(W -W)2
           ∑(Y-Y)

       = 0.213

INTERPRETATION

        From the above results, the independent variable (weights) contributed significantly to the level of blood pressure of patients as shown by the coefficient of weight. This implies that, increase in weight may lead to rise in blood pressure. The coefficient of determination reveals that a low proportion of the total variation in the response variable (the ratio of the blood pressure) is explained by our estimated line. The low percentage of the correlation coefficient is indicating a  low degree of linear relationship between weight and ratio of blood pressure.

         The F-statistic which is said to test the general significance of the regression is revealing that our estimated model can be rejected. The preliminary investigation of the relationship between the two variables (weight and ratio of blood pressure) using the scatter diagram is suggestive of an indirect linear relationship. That is, when weight increases, the ratio of blood pressure decreases. See appendix II.

CHAPTER FIVE

SUMMARY, CONCLUSION AND RECOMMENDATION

5.1 SUMMARY 

         From the study and analysis carried out it is seen that the condition of patients with high blood pressure is worsened by excess weight and in order for them to become normal they need to work on their weight.

5.2 CONCLUSION

          The study sought to examine the effect of weight on blood pressure of hypertensive patients Y = 1.726 - 4.32E-03

        The empirical findings of the study reveals that weight has an impart on the level of blood pressure and this falls in line with what have been mentioned in our literature review. Therefore, it is wise to say that weight loss may contribute positively in managing the problem of hypertension.

5.3 RECOMMENDATION 

          From our study we can see that excess weight increases the blood pressure of patients with high blood pressure, so in order for the patients to become normal they should be doing the followings:-

-Watch and control their food intake by eating more fruits, vegetables, food that contain more fiber and vitamin D, eating more fish and avoid much alcohol intake.

-They should engage themselves in regular aerobic exercise. That is, walking or running for about 20 to 30 minutes most days of the week.

-Visit the clinic more frequently and take anti-hypertensive drugs.

       Finally, for further study on this topic I recommend that an increase in the sample size will enable us have a better understanding of the estimate of the relationship existing between the variables used. 
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