KWAME NKRUMAH UNIVERSITY OF SCIENCE AND TECHNOLOGY
COLLEGE OF SCIENCE
FACULTY OF BIOSCIENCES

DEPARTMENT OF BIOCHEMISTRY AND BIOTECHNOLOGY

PREVALENCE OF CARDIOVASCULAR DISEASE RISK FACTORS AND DIETARY
PATTERNS OF FOOTBALL PLAYERS OF SELECTED FOOTBALL CLUBS IN ASHANTI
REGION OF GHANA

THIS THESIS IS PRESENTED TO THE DEPARTMENT OF BIOCHEMISTRY AND
BIOTECHNOLOGY IN PARTIAL FULFILLMENT OF THE REQUIREMENTS FOR THE
AWARD OF MPhil DEGREE IN HUMAN NUTRITION AND DIETETICS

BY
DANIEL AFRIFA

NOVEMBER, 2017



DECLARATION

I humbly and honestly declare that this study was wholly undertaken by me under the
supervision of Prof. Kwabena Nsiah and Mr. Collins Afriyie Appiah, RD. This thesis, except
portions where references were duly cited, is the outcome of my study.

Date Afrifa Daniel

Date ................................ Prof KwabenaNs|ah (M a|n SuperV|sor)
Date ............................... | £ Col.lii ns AfrlyleApplah R D ( Cosuper .visor)
Date ............................... Dr Peter TWU maSI (Head OfDepartment)



ACKNOWLEDGEMENT

My greatest gratitude and thanks goes to God Almighty for his protection and love upon me
without whom this work wouldn’t have come to fruition. I sincerely acknowledge my
supervisors, Prof. Kwabena Nsiah and Mr. Collins Afriyie Appiah, RD for their fatherly advice,
hard work, encouragement and their contributions from the beginning of this work to the end. 1
can’t thank them enough as their contributions are beyond measure.

Special thanks also go to Dr. Moses M. Omoniyi for his advice and encouragement and all staff
of the Sports and Exercise Science Department, KNUST for their assistance and encouragement.
| also extend my sincere gratitude to Nana Ama Frimpomaa Agyapong, Tracy Osei Bonsu,
Deborah Sackey, Fredericka Serwaa Otoo, Lloyd Chauwa and Emmanuel Akowuah for their
assistance during the data collection for this study. My gratitude also goes to Mr. Frank
Agyemang Bonsu of the Clinical Analysis Laboratory (CanLab) for allowing me to use the lab.

| wish to also extend my sincere appreciation to the management of Ashanti Gold Sporting Club,
Anokye Stars Football Club, S. K. fresh Football Club and Sporting Times Football Club for
giving me the opportunity to use their clubs for the study.



DEDICATION

| dedicate this work to my mother, Lucy Nkrumah for her love, care and support during my
education and upbringing without whom I wouldn’t have come this far. I also dedicate this work
to my siblings, Patricia Gyamfua and Constance Afrifa for their love and support.



ABSTRACT

Physical activity promotes healthy living and prevents premature death. It provides increased
benefits of health in individuals and can mitigate some chronic disease conditions.
Cardiovascular disease risks during sports activities and exercises are low but in some instances
of athletes who have undiagnosed pathological cardiac conditions, they could be at the mercy of
tragic cardiovascular events. Healthy eating habits could be vital in the fight against
cardiovascular diseases development. The aim of the study was to determine the dietary intake
and the prevalence of cardiovascular disease risk factors among male football players of some
selected football clubs in the Ashanti Region. A cross-sectional study was used and 95 football
players of the premier, 1st and 2nd divisions teams were used for the study. The weight, height,
BMI, percentage body fat, visceral fat and percentage muscle mass of the players were
measured. The blood pressure and biochemical markers such as fasting blood glucose and lipid
profiles of the players were also assessed. Dietary intakes of the players were collected using a
24-hour recall and food frequency questionnaire. SPSS version 23 was used to analyze the data
collected. Out of the 95 players, 8 (8.4%) were goalkeepers, 30 (31.6%) were defenders, 38
(40.0%) were midfielders, while 19 (20.0%) were strikers. Generally, 8 (8.4%) players were
overweight, 79 (83.2%) had a very high body fat and majority (92.7%) had high or very high
muscle mass. All players had normal visceral fat. The prevalence of high blood pressure, high
fasting plasma glucose among the study population was 8.4% and 10.5% respectively.
Hypercholesterolemia, hypertriglyceridemia, low HDL and high LDL prevalence were 32.6%,
1.1%, 36.8% and 6.3% respectively. The goalkeepers had a higher mean total energy intake
(2547.57+£1198 kcal), carbohydrate intake (338.96+134.52¢), protein intake (79.27+24.159) and
fat intake (99.32+80.01g). The dietary patterns of the players were poor as majority (63, 66.3%)
either ate 2 meals or 1 meal a day. Poor dietary pattern could increase the risk of cardiovascular
disease. Although the anthropometric parameters observed may not be an indication for the
cardiovascular disease risk, the prevalence of high blood pressure, high fasting plasma glucose
and hypercholesterolemia may put the players at an increased risk of cardiovascular disease.
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DEFINITION OF TERMS

Cardiovascular disease (CVD): It is a disease that affects the heart and blood vessels.

Diabetes mellitus (DM): 1t is the metabolic abnormality which is characterized by chronic high
blood glucose levels which results from defects in either insulin action or insulin secretion or a

combination of both.

Dietary Approach to Stop Hypertension (DASH) diet: It is a diet made up of fruits and
vegetables and low fat dairy foods. It also comprises of fish, poultry, whole grains, nuts, and a

low intake of sodium, sugary beverages and red meats

Disability-adjusted life years (DALYSs): it is a measurement of deaths that occur at different age

and disability.

Dyslipidemia: It is high levels of fasting blood total cholesterol (TC), Triglyceride (TG), low

density lipoprotein (LDL) and a reduced high density lipoprotein (HDL).

Hypertension: It is the persistent high systolic blood pressure (> 140 mmHg) and/or diastolic

pressure (> 90 mmHg in persons of 18 years of age and above.

Impaired fasting glucose (IFG): A fasting blood glucose level that ranges between 110mg/dL

(6.1 mmol/l) and 125 mg/dL (6.9 mmaol/L).

Impaired glucose tolerance (IGT): A 2-hour post-challenge glucose level >7.8 mmol/l (>140

mg/dL) but < 11.1mmol/L (200 mg/dL)
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Mediterranean diet: A diet made up of a high intake of complex carbohydrates, fruits and
vegetables and legumes, in addition to a moderate intake of fish. It is normally eaten by people

living around the Mediterranean Sea.

Risk factor: It is an assessable biological characteristic of an individual which comes before a
well described outcome of the disease and can also predict that outcome and falls within the

biological causative path.

Sudden Cardiac Death (SCD): Death which is of cardiac origin. It is unexpected and not

associated to any organ disease or trauma.
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CHAPTER 1
1.1 INTRODUCTION

Physical activity promotes healthy living and prevents premature death. It provides increased
benefits of health in individuals and can mitigate some chronic disease conditions (Shiroma and
Lee, 2010). Several benefits can be derived from physical activity and regular exercise. For
example, according to Stern et al. (2011), cardiovascular disease risks during sports activities
and exercises are low but in some instances of athletes who have undiagnosed pathological
cardiac conditions, they could be at the mercy of tragic cardiovascular events (Thompson et al.,

2007).

According to Harmon et al. (2011), there has been increasing prevalence of sudden cardiac death
and it was the primary contributing factor to death among student athletes of the National
Collegiate Athletic Association in the United States (Harmon et al., 2011). Even though athletes
are physically active, the preventive measures against the incidence of cardiovascular diseases do
not rely on physical activity alone (Tucker et al., 2009). According to Selden et al. (2009) and
Loucks (2004), there has been a continuous rise in the average weight of American football
players. About 17.6% of the players are considered to be at risk of developing coronary heart
diseases, while 35% are in the obesity range, through the assessment of body fat percentage and

waist circumference (Loucks, 2004).

Healthy eating habits could be vital in the fight against cardiovascular diseases development,
since cardiovascular diseases are the primary cause of death in the United States (Yu et al.,
2016). Obesity, high blood pressure, high cholesterol, insulin resistance, alcohol intake, smoking

and physical inactivity are the risk factors for cardiovascular diseases. Fatty foods, particularly
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saturated fats and trans fats are often implicated in the cause of obesity, hypertension and

hypercholesterolemia (Elmer et al., 2006; Ogden et al., 2006,).

For the promotion of optimal performance and health, there has been the development of
nutrition guidelines to help achieve such aims (Ray and Fowler, 2004). The requirements of
athletes should be matched to their energy expenditure in their attempt to maintain healthy

weight and muscle strength (Rodriguez et al., 2009; Shriver et al., 2013).

High lipid levels including serum cholesterol are related to high intake of saturated fat and
cholesterol which predispose people to the future development of cardiovascular diseases (Reddy
and Katan, 2004). This type of diet has been implicated in the development of hypertension and
diabetes. It is thus important for athletes to have nutrient-dense and healthy foods so as to

protect them from the risk of cardiovascular disease (Ridker et al., 2005; Rodriguez et al., 2009).

1.2. PROBLEM STATEMENT

Worldwide, athletes and other sportsmen/women are viewed as a distinct group of people due to
their exceptional physically active lifestyles. The possibility of athletes developing
cardiovascular diseases or sudden death may seem contrary to expectation of society (Wasfy et

al., 2016).

Cardiac problems continue to occur among athletes often without symptoms and they often have
considerable impact, both emotionally and socially on the athlete’s immediate family and the
public, at large (Schmied and Borjesson, 2014). In an attempt to understand, minimize or prevent
sudden death in athletes, development of pre-participation screening strategies and formulation
of disqualification criteria have been designed (Krol et al., 2016, Pelliccia and Corrado, 2017).
Currently, the pre-participation screening program designed for athletes and specifically football
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players in Ghana only focus on the medical assessment without emphasis on the importance of
cardiovascular disease risk factors like diet and other lifestyles. There have been many studies
which have assessed the cardiovascular disease risk in athletes in developed countries but such
studies are very limited in Ghana, especially in football players at the premier league and lower

division levels.

1.3. RESEARCH QUESTIONS

. What are the dietary intakes of the players?

. What is the prevalence of cardiovascular disease risk factors among football players?

What are the lipid profiles and fasting blood glucose level of the players?

Are players also susceptible to cardiovascular diseases due to their nutritional intake?

1.4. OBJECTIVES OF STUDY

1.4.1. MAIN OBJECTIVES:

To determine the dietary intake and the prevalence of cardiovascular disease risk factors among

male football players of some selected football clubs in the Ashanti Region.

1.4.2. SPECIFIC OBJECTIVES

1. Assess the dietary intake of the players

2. Measure the anthropometric parameters (BMI, % body fat, % skeletal muscle mass and
visceral fat) of the players

3. Assess the biochemical markers (Lipid profile and FPG) and blood pressure of the

players.
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1.5. SCOPE OF THE STUDY

This work basically, seeks to assess the prevalence of cardiovascular disease risk factors among
football players. It will particularly focus on their anthropometrical, biochemical and dietary
intake and how they affect their health and performance. The study focuses on football players

from teams that are located in the Ashanti Region because of convenience and accessibility.

1.6. JUSTIFICATION

Cardiovascular diseases are the primary cause of sudden death among athletes. These deaths
occur very often in football, basketball and rugby players in the United States. These sports

involve intense levels of physical activity and highest levels of participation (Wasfy et al. 2016).

Because the incidence of deaths in athletes due to cardiovascular disease continues to increase
and becoming common, it represents a substantive health problem and therefore the need for this
study. Despite the concern on the cardiovascular health issues of football players, no study has
been done on it in Ghana. This study will contribute to adding knowledge on the cardiovascular

health status and the nutritional intake of football players.
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CHAPTER 2
LITERATURE REVIEW

2.1. CARDIOVASCULAR DISEASES (CVDs)

2.1.1. GLOBAL BURDEN OF CVDs

Cardiovascular diseases (CVDs) are diseases that affect the heart and blood vessels. They
include coronary heart diseases (CHD), peripheral arterial disease, stroke and aortic disease. The
CVDs have become significant public health issue as the burden they cause has been increasing
with time. CVDs killed about 17.5 million people in 2012, representing about 31% of all deaths
globally (WHO, 2011). In 2012, ischemic heart disease was ranked as the number one cause of

death and disability adjusted life years globally with an increase of 29% from 1990 (Lim, 2013).

CVDs are chronic diseases that develop throughout life. They usually get diagnosed at an
advanced stage by the time symptoms had begun to appear. CVDs have been implicated as a
major source of premature death worldwide and an estimated 80% of morbidities and mortalities
occur in developing countries (Perk et al., 2012). According to the WHO report on global health

risks, CVD is ranked as the second cause of death after diarrheal diseases (WHO, 2009).

CVDs are estimated to raise the cause of disability-adjusted life years (DALY's) from 85 million
in 1990 to more than 150 million by 2020 globally (SIGN, 2007). According to Bloom et al.
(2012), the burden posed by CVD goes beyond mortality and morbidity to inflict a huge financial
cost on households and countries at large. The Harvard School of Public Health and World
Economic Forum, in their joint report had estimated the cost of non-communicable disease to be

47 trillion dollars over the period of 2010-2030 (Bloom et al., 2012).
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2.1.2. CARDIOVASCULAR DISEASE BURDEN IN AFRICA

In Africa, especially sub-Saharan Africa, CVD-associated deaths increased between 1990 and
2013 and it was the only region in the world where deaths that occurred as a result of CVD
increased significantly (Roth et al., 2015). In 2001, deaths that occurred as a result of CVD
accounted for 9.2% of all deaths in Africa. It was also ranked as the leading cause of death
among people aged over 45 years (Livesay, 2007). According to Mbewu and Mbanya (2006), the
burden as a result of CVD will continue to rise and double by 2020 over the burden of 1990.
According to Mendis and Alwan (2011), mortality in the world from non-communicable disease
is likely to increase in all regions of the world in the next ten years of which the greatest will

come from Africa.

Mbewu and Mbanya (2006) estimated the cost of cardiovascular disease to be about 300 billion
US Dollars annually, making it equal to the gross domestic product (GDP) of the entire African
continent. They again debated that this could cause serious problems to the socio-economic
development of the African continent. This, in a way, will lead to most people on the continent

not being able to access health care services.

2.1.3. THE BURDEN OF CARDIOVASCULAR DISEASE IN GHANA

CVD cases became the leading cause of death in 1991 and 2001 from seventh in 1953 and tenth
in 1966, in Accra, Ghana and this has continued in the country as the major cause of death since
then (Agyemang et al., 2012). In 2008, 14.5% of deaths reported were said to be caused by
CVDs, as compared to 13.4% from malaria. It also became the leading cause of institutional
death and most occurring cause of death among non-communicable disease (Bosu, 2013). A

study done to review autopsy cases from 2006 to 2010 at Korle Bu Teaching Hospital (KBTH) in
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Ghana revealed that among 19,289 deaths, 22.5% resulted from CVDs (Sanuade et al., 2014).
According to the WHO (2012), the likelihood of a person between the ages of 30 and 70 dying

from CVD, diabetes, cancer or chronic respiratory disease is 20% in Ghana.

2.2. INCIDENCE OF CARDIOVASCULAR DISEASES IN ATHLETES

It is normally assumed that the cardiovascular health of sportsmen and women is good. This is
because athletes partake in activities that promote their health, especially the cardiovascular
system. However, studies done over the years have given the indication that there are many
diseases; idiopathic/genetic or lifestyle-related, that may have an impact on an athlete’s
cardiovascular system which can lead to death. Many high profile incidents in recent years have
drawn attention to the subject of sudden cardiac death (SCD) among young athletes (< 35 years)
(Evans et al., 2008). For many years, the reason why cardiac arrest was happening in vigorous
athletes who had previously attained an exceptional exercise performance without any indicators
was a mystery. The reason was generally attributed to myocardial infarction, although the proof
of ischemic myocardial necrosis was hardly reported (Corrado et al., 2007). It is now evident that
the most frequent cause of sudden death during sports is a sudden ventricular tachyarrhythmia, as
a result of a widespread range of cardiovascular diseases; either inherited or acquired (Corrado et

al., 2007)

According to Maron (1998), sudden cardiac death could be of cardiac origin. It is unexpected
and not associated to any organ disease or trauma (Maron, 1998). The causes of SCD among
athletes are many and different in younger athletes, compared to older athletes. Younger athletes
have a greater probability of having congenital cardiac effect, while older athletes may have a

coronary event or myocardial infarction (Evans and Cassady, 2010). At present, there are over 20
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genetic or acquired disorders that contribute to SCD in younger athletes however, each of these

disorders does not account for more than 30 to 40% of SCD cases (Spooner et al., 2001).

The rate at which sudden death happens in athletes during organized competitions is low,
compared with the general population. In a retrospective study, the incidence of fatal occurrences
in high school and college athletes aged 12-24 years, was estimated to be lower than 1 in
100,000 per year in the United States (Corrado et al., 2006). A prospective population-based
analysis in Italy reported a three times higher prevalence in competitive athletes 12 — 35 years
old (Corrado et al., 2006; Maron et al., 2009). The prevalence of SCD was 2.3 per 100,000
among athletes, a ratio which was higher than non-athletes (0.9 per 100,000) in Padua, Italy (Van
Camp et al., 1995). From the year 1966 up to 2004, 1,101 incidents of SCD in athletes who were
younger than 35 years were reported (Bille et al., 2006). Out of these, 90% were of
cardiovascular origin with 50% being anatomic congenital cardiac diseases and
cardiomyopathies and 10% being early coronary atherosclerotic disease. Majority of cases

(30%) happened in soccer, 25% in basketball and 15% occurring in runners (Bille et al., 2006).

The causes of SCD among competitive athletes include exercise-associated sympathetic
stimulation, widespread hemodynamic variations and acute myocardial ischemia which lead to
life-threatening ventricular arrhythmias (Corrado et al., 2007). In younger athletes, there is a
wide range of cardiovascular disorders such as congenital heart disease, even though
atherosclerotic coronary artery diseases make up the greater part of events in older athletes
(Basso et al., 2001; Corrado et al., 2006). Cardiovascular cases are related to vigorous activities
(Brukner and Brown, 2005). According to the American Heart association and the American
College of Sport Medicine, high intensity vigorous exercise can transiently increase the event of

cardiac death and acute myocardial infarction especially among those with structural cardiac
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disease such as genetic or congenital cardiovascular disorders and atherosclerotic disease

(Thompson et al., 2007).

2.3. CARDIOVASCULAR DISEASE RISK FACTORS

A risk factor is an assessable biological characteristic of an individual which comes before a well
described outcome of the disease and can also predict that outcome and falls within the
biological causative path (Balagopal et al., 2011). The traditional risk factors of CVD and their
mode of action are known and have been documented (D’Agostino et al., 2008). Risk factors that
contribute to cardiovascular disease include age, sex, high blood pressure (hypertension),
smoking, dyslipidemia, diabetes, overweight or obesity, alcohol, physical inactivity and family
history of heart disease, psycho-social factors and drug abuse (Yusuf et al., 2004). For the
purpose of this study, the researcher reviewed literature concerning hypertension, dyslipidemia,

diabetes mellitus, overweight, obesity and nutrition.

2.3.1. DYSLIPIDEMIA

Lipids perform important functions in the body. In spite of their enormous contributions to the
functions of the body, abnormally high levels of lipids and their lipoprotein carriers in the blood

contribute greatly to the development of atherosclerosis (Leon and Bronas, 2009).

Dyslipidemia is high levels of fasting blood total cholesterol (TC), triglyceride (TG), low density
lipoprotein (LDL) and a reduced high density lipoprotein (HDL) (Leon and Bronas, 2009).
Dyslipidemia is a key CVD risk factor and is mostly seen in obese people, type 2 diabetics,

people who are insulin resistant and also those who have metabolic syndrome.
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2.3.1.1. LIPOPROTEINS

Lipoproteins are complexes of cholesterol, proteins and phospholipids (Sanossian et al., 2007).
They are classified as High Density Lipoprotein (HDL), Low Density Lipoprotein (LDL) and
Very Low Density Lipoprotein (VLDL) (NCEP ATP IIl, 2001). Elevated HDL, unlike LDL has
a protective effect and evidence has shown that there is a 2-3% increased risk of CHD if there is
a decrease in HDL by 1mg/dL, while a 1 mg/dL increase will lower the risk of death from CHD
by 6% (Genest, 2008). A prospective study done in Quebec, Canada, showed that serum HDL
concentration was an independent coronary heart disease and ischemic heart disease predictor.
It further reported that reduced plasma HDL concentrations has a better impact on atherogenic

index (total cholesterol/HDL cholesterol ratio) than raised LDL cholesterol (Després et al., 2000)

Even though all the components of dyslipidemia have been shown to increase CVD risk, the
strongest predictors are elevated LDL levels and total cholesterol (Miller, 2009; Musunuru,
2010). According to Musunuru (2010), this may be due to the fact that small dense LDL has a
larger susceptibility to oxidation and can initiate the inflammatory process occurring in the
vascular endothelium which underlies atherosclerotic diseases. While many studies have
affirmed the contributory role of small dense LDL particles in the pathogenesis of CVDs
(Toshima et al., 2000), Cromwell and Otvos (2004) reported that classifying LDL cholesterol as
small and large underrates and faults that perception since LDL Cholesterol is only a measure of

the amount of the cholesterol in LDL.

2.3.1.2. TRIGLYCERIDES

Triglycerides (TG) are related to the atherosclerotic plaque formation and progression. Through

indirect mechanisms, TG has been shown to drive atherogenesis especially those that bind to the
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artery wall and those that are involved in lipolysis (Chapman et al.,, 2011). Postprandial
hypertriglyceridemia occurs when there is a reduced breakdown and overproduction of
triglyceride-rich lipoprotein as chylomicron. It is a result of the tendency of genetic disparities
and conditions such as obesity and insulin resistance (Borén et al., 2014). Hypertriglyceridemia
leads to a decrease in HDL and a buildup of small dense LDL. Furthermore, it may also promote
the development of atherosclerosis by processes such as the release of free fatty acids and pro-
inflammatory cytokines production (Tenenbaum et al., 2014). Independent relationships between
high triglyceride and CVD risk are debatable (Miller et al., 2011). The main problem in
separating the effect of high triglyceride on CVD is the fact that high TG levels are mostly
related with associated modifications in HDL and LDL, even though majority of studies reported
a significant direct relationship between TG and opposing outcomes (Bansal et al., 2007).
According to Schwartz et al. (2005), this relationship sometimes becomes insignificant after
multivariate modification of other lipids and weight-associated parameters. For example, high
TG levels were related to an increase in risk of CHD after modifications in age and sex but this
relationship was gotten rid of after an added adjustment for HDL and non-HDL cholesterol in a

meta-analysis (Schwartz et al., 2005).

2.3.1.3. TOTAL CHOLESTEROL

Cholesterol is a lipid which exists in cell membranes. It is the major precursor of sex hormones,
bile acids, Vitamin D and cortisol (NCEP ATP 111, 2002). High levels of plasma LDL cholesterol
lead to the retention of cholesterol in the arterial walls and formation of foam cells at the intima
of the arteries. Occlusive atherosclerosis is then developed with angina pectoris and/or plaque

rupture with coronary heart disease (Nordestgaard et al., 2013).
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2.3.1.4 DYSLIPIDEMIA IN ATHLETES

Lipid profiles of athletes are likely to be good and may result in reduction of atherosclerotic
cardiovascular disease (ASCVD) (Durstine et al., 2001). In general, compared to their sedentary
counterparts, athletes have a 40-50% higher HDL-C, 5-10% lower LDL-C and a 20-40% lower
TG, with a lower prevalence of hypercholesterolemia (total cholesterol >200mg/dL) and
hypertriglyceridemia (TG >150mg/dL) (Thompson et al., 1980; Deshaies and Allard, 1981).
Athletes like soccer players and rugby players endure intense physical training which frequently
exceeds the energy expenditure requirements which is normally recognized to alter lipids and
lipoproteins. According to Durstine et al. (2001), a relationship exists between the training
intensity and blood lipids. This implies that exercising at low training volume can significantly
change blood lipids levels (Durstine et al., 2001). Even though athletes undergo intense level of
physical exercise with significant effect on lipid and lipoprotein carriers, evidence from a
number of studies have reported an increase in CVD risks associated with dyslipidemia (Durstine
et al., 2001; Buell et al., 2008; Chang et al., 2009). Even though lipoprotein and lipid levels of
athletes have shown decreased risk for the pathogenesis of CVD in comparison to their sedentary
colleagues, there is still a limited evidence to show that physically active people have lower

levels of LDL-C than those who are sedentary (Durstine et al., 2000).

2.3.2. HYPERTENSION

High blood pressure is a strong indicator of a risk to CVD (BPLTT, 2013). It can cause structural
transformation of the heart such as cardiac fibrosis and left ventricular hypertrophy. These

changes result in an increase in the stiffness of the left ventricles which can cause a dysfunction
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in the diastole and also elevations in diastolic pressure of the left ventricles (Drazner, 2011,

Owusu et al., 2014).

Hypertension is the persistent high systolic blood pressure (> 140 mmHg) and/or diastolic
pressure (> 90 mmHg in persons of 15 years of age and above (Gibbons et al., 2002). The
presence of hypertensive retinopathy, the usage of anti-hypertensive drugs and a history of high
blood pressure occurring alone or in combination can also be used to describe hypertension

(Owusu et al., 2014).

Hypertension has also been shown to be the major indicator to the risk of stroke (Jauch et al.,
2013). Epidemiological data gathered show that a 10 mmHg rise in systolic blood pressure can
result in a 40% increase in the risk of stroke. The risk doubles with every 7.5mmHg increase in

diastolic pressure (Mensah, 2008).

Chronic aerobic exercise has been suggested as a primary prevention of hypertension and CVD
events. The positive effects of exercise may be due to the mediation by a number of ways such as
changes in lipid profile, carbohydrate metabolism, fibrinogen and neuro-hormonal release
(Hagberg et al., 1989; Tolfrey et al., 2000). There is strong evidence that shows that ambulatory
blood pressure (ABP) is more related to CVD events than clinical blood pressure. This is because
ABP monitoring provides data on BP variability which is not available from an office
measurement. A high blood pressure variability obtained from a 24 hour ABP monitoring has
been related to an increase in CVD risk and a low night blood pressure fall has also been

associated with poor prognosis (Schwartz and Hirth, 1995; Hoshide et al., 2003)

Chronic physical activities and training have been implicated in the reduction of blood pressure

yet high blood pressure is one of the major abnormalities in athletes and continues to be the
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major CVD condition found in the athletic populace (Leddy and 1zzo, 2009). Though the general
incidence of hypertension in persons who are physically active is 50% lower compared to the
general population, yet black, obese, older, diabetic athletes or those who have chronic kidney
disease more frequently develop essential hypertension than their counterparts who do not have
such conditions (Lehmann et al., 1990; Harmon et al., 2011). According to Hanson et al. (1994),
the prevalence of hypertension in adolescent athletes is about 80% so it should be monitored
closely regardless of the physical fitness level. The incidence of secondary hypertension is
almost the same as in the general population, even though disabled athletes with spinal cord
injuries may have intense, intermittent hypertension which may be due to autonomic or bladder
dysfunction (Hanson et al., 1994; Schmid et al., 2001). Several studies have shown an increase
in the mass of the left ventricles and atria of athletes and so there is a possibility that elevated
blood pressure may be a causal factor that can also be implicated in the risk of atrial fibrillation

in athletes (Manolis et al., 2012; Berge et al., 2013)

2.3.3. DIABETES MELLITUS

Diabetes mellitus is a metabolic abnormality which is characterized by chronic high blood
glucose level and a disorder in carbohydrates, protein and fats metabolism which results from
disturbances in either insulin action or secretion or combination of both (Alberti and Zimmet,
1998). The American Diabetes Association also described diabetes mellitus as the metabolic
disorder which is characterized by chronic high blood glucose which results from defects in
either insulin secretion, insulin action or combination of both (ADA, 2010). Diabetes mellitus is
noted as a risk factor for CHD and stroke (Spencer et al., 2008). A similar relationship exists for
non-diabetic persons who have elevated blood glucose levels which indicate glucose intolerance

(Gerstein and Yusuf, 1996). The onset of diabetes whether early or late has a relation with a
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significant increase in risk of CVD events. People who have mean diabetes duration longer than
8 years have been shown to be at higher risk, as compared to people with shorter duration of

diabetes (Wannamethee et al., 2011).

The chronic hyperglycemia of diabetes has been related to long-term impairment and
malfunction of different organs such as kidneys, eyes, heart, nerves and the blood vessels.
Diabetes is characterized by symptoms such as polyuria, weight loss, polydipsia, polyphagia and
sometimes blurred vision (ADA, 2010). The increase in CVD risk among diabetics has been
attributed to several mechanisms such as insulin resistance, poor glycemic control, oxidative
stress, abnormalities in the endothelium of vascular smooth muscle cells, low grade
inflammation and platelet function (Gomes, 2013; Paneni et al., 2013). Diabetes mellitus is
associated with defects of the autonomic nervous system. Persons who have diabetic autonomic
nephropathy have an increased risk of sudden cardiac death, leading to an increased rate of

cardiovascular mortality cases (Gomes, 2013)

The World Health Organization and the American Diabetes Association, in a consultation,
identified impaired fasting glucose and impaired glucose tolerance as criteria for diagnosing
diabetes mellitus (WHO/ADA, 1999). Impaired glucose tolerance (IGT) was explained as a 2-
hour post-challenge glucose level < 11.1mmol/L (200 mg/dL) but > 7.8 mmol/l (140 mg/dL).
Impaired fasting glucose (IFG) was also defined as fasting glucose level between the range of

110mg/dL (6.1 mmol/l) and 125 mg/dL (6.9 mmol/L) (Gavin Il et al., 1997; WHO/ADA, 1999).

2.3.4. OVERWEIGHT AND OBESITY

Overweight and obesity are used to characterize abnormal or excess accumulation of fat

(Marinou et al., 2010). Obesity arises when caloric intake is higher than the energy required by
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the body for growth and physical activity. Obesity could be as a result of genetic factors,
physical inactivity and unhealthy eating habits (Escalona et al., 2004). Worldwide, there has
been 200% rise in the incidence of overweight and obesity (WHO, 2013). Nearly 2 billion adults
were estimated to be overweight or obese in 2014 (WHO, 2013). Overweight and obesity were
projected to have caused 3.9 million deaths and 3.8% of DALYs (WHO, 2013). In Ghana, 43%
of adults were estimated to be either overweight or obese (Ofori-Asenso et al., 2016). Obesity
causes chronic conditions such as CVD, insulin resistance and diabetes mellitus. Obesity and
overweight can also occur simultaneously with conditions such as dyslipidemia and metabolic
syndrome (Singh et al., 2011). They can cause chronic stimulation of the innate immune system,
resulting in the inflammation of white adipose tissue and then subsequently leading to diabetes

and insulin resistance (Bastard et al., 2006).

Body mass index (BMI) classification of person into overweight and obese was proposed by
WHO Expert Panel Committee in 1995. A BMI of <18.5kg/m? (Underweight), 18.5-24.9kg/m?
(Normal) 25.0-29.9kg/m? (Overweight) and >30.0 kg/m? (obese) was proposed by the committee.
Persons with a BMI 30.0-34.9 kg/m?, 35.0-39.9 kg/m?, >40.0 kg/m? were also classified into
class | or mild obesity, class Il or moderate obesity and class Il or extreme obesity respectively
(WHO, 1995). The use of BMI classifications presents valuable information about body fatness.
It compares the weight of individuals in the population and the classification of persons and

groups who have high risk of morbidity and mortality (Kopelman, 2000).

According to Prentice and Jebb (2001), classification of obesity should be based on excess body
fat accumulation. A high body fat percentage and its distribution are shown to be closely related
to increased mortality and morbidity. Remarkably, not all persons who are obese exhibit

metabolic and cardiovascular risk factors and also not all lean persons do exhibit a metabolic
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disease-free profile (Karelis et al., 2004). Many studies began to look into the reality of the
distinct obesity subtypes around the year, 1980 (Ruderman et al., 1998). A unique group of
obese persons have been classified who seem to be more resilient and protected from metabolic
conditions related to obesity. One of these groups known as metabolically healthy obese (MHO),
do exhibit normal to high levels insulin sensitivity and have no cardiovascular disease, even
though they have large amounts of fat mass (Karelis et al., 2004). Another group, metabolically
obese, normal-weight (MONW) are those whose BMI are normal but show a collection of
disorders related to obesity such as high blood pressure, high levels of triglycerides and

hyperglycemia (Karelis et al., 2004; St-Onge et al., 2004).

2.4. NUTRITION AND CARDIOVASCULAR DISEASES

The link between cardiovascular disease and nutrition has been investigated intensively for more
than a century now. An atherosclerosis in rabbits was produced by Ignatowski in 1908 with a
diet which was high in saturated fat and cholesterol and similar lesions were produced when the
rabbits were fed with cholesterol alone (Hu and Willett, 2002). Meanwhile, researches done after
that period also found that an increase in serum cholesterol predicted an increase in the risk of
coronary heart disease among humans. The findings brought about the classic diet-heart theory
which implicates saturated fat and dietary cholesterol in the pathogenesis of atherosclerosis and
coronary heart disease (Gordon, 1988).

According to Lichtenstein et al. (2006), many studies have concentrated on the individual
nutrients in food, even though it is recognized that multiple dietary factors have effects on the
risk of developing CVD. Epidemiological studies have also examined the health benefits of the
whole diet; both clinical trials and observational studies. These studies have reported that healthy

dietary habits are linked with a significant decrease in CVD risk factors (Knoops et al., 2004).
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The focus on whole diet also guarantees energy balance and nutrient adequacy. Therefore,
instead of focusing on single food or nutrient, individuals must aim at enhancing their whole diet
(Thompson and Veneman, 2005). In relation with this opinion, the American Heart Association
(AHA) also recommended that people consume a range of fruits and vegetables, fat-free and
low-fat dairy products, poultry, lean meats and fish especially oily fishes and whole grains
(Lichtenstein et al., 2006).

2.4.1. FRUITS AND VEGETABLES

According to Belanger et. al., (1976) in the Nurses’ Health Study, high intake of fruits and
vegetables, particularly green leafy vegetables are linked to reduction in the risk of major chronic
diseases. It also recommended the intake of five or more servings of fruits and vegetables in a
day (Hung et al., 2004). A meta-analysis of cohort studies showed that in comparison,
individuals who consume less than 3 servings of fruits and vegetables have a lower risk
reduction than individuals who consume more than 5 servings and 3-5 servings. Individuals with
more than 5 servings have CVD risk reduction of approximately 17%, whereas those who
consume 3-5 servings have a lesser and a marginal reduction of 7%. These outcomes present a
strong support for the recommendation to eat more than 5 servings of fruits and vegetables (He et
al., 2007) but a study in Japan reported no association between vegetable intake and CVD risk
but confirmed a substantial inverse association between fruits and CVD risk (Takachi et al.,
2008).

2.4.2. WHOLE GRAINS

Current dietary recommendations propose an increase in the consumption of grain products to
avoid CHD but they do not stipulate the amount of whole grains to be consumed (AHA, 1996).

The effect of whole grain intake on the risk of CHD may probably depend on the presence or

31



absence of many components and their relationships. Furthermore whole grains provide essential
fatty acids and protein and may contain some unique and useful combinations of antioxidants,
phytochemicals, micronutrient and fiber (Slavin et al., 1997). More consumption of several
components of whole grains like folate and vitamin E has been linked with CHD risk reduction
independently but even after adjustment of these constituents, a significant inverse association of
CHD risk to whole grain occurred (Rimm, 2001). The US Department of Agriculture’s Food
Guide Pyramid recommended the consumption of 6-11 servings of grain product but it was silent
on the amount of whole grain to be taken (USDHHS, 1995). In a cohort study conducted in the
United States, women who consumed an amount of 2.5 servings per day experienced more than
30% lower risk of CHD than those who consumed about 0.13 serving per day (Liu et al., 1999).
The association between low CHD risk and higher consumption of whole grain food in the
cohort appeared to be continuous and so increasing the rate of whole grain food intake should be
plausible and may result in substantial benefits in reducing the risk of CHD, even though several
grains in the United States are refined and processed (Liu et al., 1999).

2.4.3. FISH CONSUMPTION

An inverse association has been reported between omega-3 fatty acids, fish consumption and
CHD risk. CHD risk in women was 29%, 31%, 34% and 21% lesser for fish intake once per
week, 2-4 time per week, more than 5 times per week, 1-3 times per month respectively
compared to women who seldom take fish (Hu et al., 2002). The consumption of fish has been
found to reduce SCD. In a population-based, nested, case-control study, a negative association
was shown between the risk for SCD and fish consumption (two fatty fish meal per week which
is comparable to 5.5g of omega-3 fatty acids per month) and also linked to a reduction of 50% in

primary cardiac arrest (Siscovick et al., 1995). Omega-3 fatty acids can prevent or be used to
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manage chronic diseases (dyslipidemia, type 2 diabetes, insulin resistance, hypertension, etc.).
Eicosapentaenoic acid and docosahexaenoic acid present in fish oils and fish can change the
membrane phospholipid components of the cells, control transcription factor activity when added
to diet (Takahashi et al., 2002)

2.4.4, MEDITERRANEAN DIET

The Mediterranean diet decreases the risk of chronic and non-communicable diseases. This diet
is common in people living around the Mediterranean Sea. It includes a high consumption of
complex carbohydrates, fruits and vegetables and legumes, in addition to a moderate intake of
fish. It also includes the intake of olive oil as the key source of lipids and a consumption of low-
to-moderate quantity of red wine (Bach et al., 2006). According to Bach et al. (2006), the
Mediterranean diet has a total fat ranging from 25% to 35%, with a saturated fat of 7-8%.
According to Kris-Etherton et al. (2001) in the Lyon Diet Heart Study, there is a significant
reduction of CVD when adherence to Mediterranean diet is increased. A Mediterranean diet with
unrestricted energy which has either additional olive oil or nuts resulted in substantial decrease in
the risk of three key cardiovascular events (Estruch et al., 2013). Olive oil, a major constituent of
the Mediterranean diet, is a rich source of monounsaturated fatty acids. All the lipophilic
constituents of the fruits; alpha-tocopherol, and the phenolic compounds which have powerful
antioxidant and anti-inflammatory properties are all retained in the virgin olive oil (Beauchamp
et al., 2005). Mediterranean diet includes tree nuts, which also have a positive fatty acid profile
and a rich supply of bioactive compounds such as fiber, antioxidants, phytosterols and folic acid
that may positively reduce CHD risks. Increased nut intake has also been associated with a
reduction in CHD rates in prospective studies (Kris-Etherton et al., 2001). According to Estruch

et al. (2006), high risk individuals showed improved blood pressure levels, good lipid profile,
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low concentrations of inflammatory molecules and reduced insulin resistance after they
increased their intake for Mediterranean diet when given supplementation with virgin olive oils
or mixed nuts and nutritional education.

2.4.5. DIETARY APPROACHES TO STOP HYPERTENSION (DASH) DIET

According to Appel et al. (1997), the Dietary Approaches to stop Hypertension (DASH) diet is
reported to show significant reduction in blood pressure among all populations of the world. It is
made up of low fat dairy foods and fruits and vegetables. It also includes whole grains, fish,
poultry, nuts, and a reduced intake of sugary beverages, sweets and red meats (Appel et al.,
1997). According to the Seventh Report of the Joint National Committee on Prevention,
Detection, Evaluation and Treatment of High Blood Pressure, the DASH diet has undeniably
shown that it is the overall dietary pattern that has the ultimate influence on blood pressure,
instead of a single component of the diet (Chobanian et al., 2003). It has also been shown to
decrease low density lipoprotein cholesterol (Obarzanek et al., 2001). When the DASH diet
macronutrient component was altered by replacing the carbohydrate component with either
unsaturated plant fat or protein in the Optimal Macronutrient Intake Trial to Prevent Heart
Disease (OmniHeart) trial, it was found that there was a further decrease in blood pressure and
improvement in lipid profile (Appel et al., 2005). The DASH diet again reduced the total
cholesterol and LDL cholesterol by -0.16 and -0.33 mmol/L respectively but it also lowered
HDL cholesterol by -4 mg/dL (Obarzanek et al., 2001, Sacks et al., 2001). According to Fung et
al. (2008), even diets similar to DASH diet pattern which included a high intake of whole grains,
fruit and vegetables, nuts, moderate legume and low-fat consumption and a reduction in

processed and red meats and sodium resulted in a substantial decrease in CHD risk.
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According to Lin et al. (2004), the DASH diet is rich in calcium, potassium, magnesium and
fiber and low in sodium because it is high in fruits, vegetables, whole grains, nuts, low-fat dairy
products, poultry, and fish, and low in red meat, fats, sugar containing beverages and sweets.
Clinical trials have demonstrated that sodium reduction lowers blood pressure (Cutler et al.,
1997). Sacks et al. (2001), reported that, when the sodium intake was reduced from high to low
with the DASH diet, systolic blood pressure reduced significantly in people with hypertension.
Moreover, several studies investigated in hypertensive rats have shown that a high sodium diet is
related to pressure-independent changes that occur in nonmuscle myosin, proteoglycans and
fibronectin of vascular smooth muscle cells. These changes are in harmony with the development
of a primary secretory phenotype of smooth muscle cells (elastin and collagen) in the presence of
a high sodium diet (Savolainen et al., 1996). According to Haddy (2006), increased dietary
sodium intake increases plasma Na'-K* pump inhibiting actions especially in people with low
renin. An increase in dietary sodium also increases potassium excretion by the kidneys which
results in a fall in plasma potassium levels (Haddy, 2006). When plasma potassium level
decreases, vasoconstriction occurs in the vascular beds leading to hypokalemia. This is in part
responsible for hypertension (Pamnani et al., 2000). The US Department of Health and Human
Services and the US Department of Agriculture in their 2010 dietary Guidelines have
recommended a daily sodium intake of less than 2300 mg per day and an even lesser aim of 1500
mg per day for specific subpopulations (Boon et al., 2010).

Population studies have indicated an inverse association between potassium intake and
hypertension and stroke (Whelton, 2003). The INTERSALT study estimated that a reduction in
potassium excretion by 50 mmol/day was related to an increase of 3.4 mmHg systolic blood

pressure and 1.9 mmHg diastolic blood pressure (INTERSALT, 1994). According to Pratt
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(2005), high dietary potassium intake as seen in the DASH diet has been shown to wield a
dominant, dose-reliant inhibitory effect on sodium sensitivity and an increase in potassium intake
can even eliminate sodium sensitivity in both hypertensive and normotensive subjects.

Metabolic and experimental studies have reported that magnesium has a role in the regulation of
blood pressure (Resnick, 1999). In vitro studies have reported that magnesium has an effect on
cell membrane sodium pump action, which affects the transport of sodium-potassium across
membranes of cells and consequently vascular reactivity and tone (Song et al, 2006). According
to Jee et al. (2002), clinical studies have also shown that there is significant decrease in blood
pressure in eclampsia and glomerulonephritis patients with parenteral high dose magnesium and
this indicates that an increased in dietary magnesium as found in the DASH diet can reduce
blood pressure in healthy population. Magnesium reduces blood pressure by acting like natural
calcium channel blocker and then contests for binding sites with sodium on vascular smooth
muscles, binds in a supportive way to potassium, increases prostaglandin E, induces endothelial
dependent vasodilation, improves hypertensive and diabetic patients’ endothelial dysfunction,
reduces intracellular sodium and calcium and subsequently decrease blood pressure (Barbagallo
et al., 2010; Yamori et al., 2010).

Previous studies have indicated an inverse relationship between the intake of dairy products and
cardiovascular disease, type 2 diabetes and metabolic syndrome (Bostick et al., 1991; Choi et al.,
2005; Pereira et al., 2002). These prospective benefits of dairy intake are generally related to key
nutrients such as calcium (Zemel, 1998). High intake of calcium reduces 1, 25-(OH), Vitamin D
and parathyroid hormone levels and thus decrease the influx of calcium extracellularly (Zemel,
2002). Decreased intracellular calcium may excite lipolysis and prevent lipogenesis, subdue the

tone of vascular smooth muscle and endorse insulin motivated signal transduction (Zemel, 2002).
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Population studies on the relationship between intake of dairy products and the prevalence of
hypertension have been restricted to people in the Mediterranean countries (Alonso et al., 2005;
Moore et al., 2005; Steffen et al., 2005). The DASH diet trial has proven that diet which is low
in total and saturated fat and high in low-fat dairy products, fruits and vegetables efficiently
decreases blood pressure in normotensive and hypertensive people (Wang et al., 2008). The
blood pressure reducing effect of the DAH diet which stress on dairy intake were more reflective
when compared with diets which were high in fruits and vegetables alone (Appel et al.,1997).
Two prospective studies (Abbott et al., 1996; Iso et al., 1999) have demonstrated that milk or
dietary calcium consumption decreases ischemic stroke risk but 2 other studies (Ness et al.,
2001; Elwood et al., 2004) did not report any relationship.

2.4.6. DIETARY FAT

Dietary fat includes omega-3 and omega-6 polyunsaturated fats, monounsaturated fat and
saturated fat (Appel et al., 2006). Previous studies focused on the influence of total fats
consumption on Blood pressure, even though there are possible biological foundations to
postulate that certain kinds of fat such as omega 3 and omega 6 polyunsaturated fats might
decrease blood pressure and that other kinds of fats such as saturated fat might increase blood
pressure (Appel et al., 2006).

Despite substantial evidence that the intake of saturated fats raises plasma LDL and causes
atherosclerosis in humans, reports from several prospective cohort studies have not supported
any substantial relationship between saturated fat and CVD risk (Mente et al., 2009; Siri-Tarino
et al., 2010). Few clinical trials and many observational studies have evaluated the impact of
saturated fat on blood pressure (Appel et al., 2006). Many studies including 2 prospective

studies, the health professional follow up and the Nurses’ health study, suggested that saturated
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fat consumption was not related to hypertension (Ascherio et al., 1992; Ascherio et al., 1996). In
the a small number of available trials, diet interventions that focused only on decreasing
saturated fat had no substantial outcome on blood pressure (Morris, 1994). Previous cohort
studies reported a relationship between higher saturated and trans fats consumption and increased
CHD risk (Hu and Willet, 2002). As a significant measure to prevent CVD, the US Dietary
Guidelines for Americans advocate a limit to the intake of saturated fat (USDA/USDHHS,
2010).

Consumption of dietary omega-6 polyunsaturated fat such as linoleic acid has little outcome on
BP (Morris, 1994). In cross-sectional studies that correlated BP with omega-6 polyunsaturated
fat plasma levels, there was no obvious association and prospective observational studies and
clinical trials have also not supported such association (Morris, 1994; Ascherio et al., 1996;
Pereira et al., 2004). Omega-6 Polyunsaturated fatty acids had anti-inflammatory properties
which suppresses the development of adhesion molecules, interleukins and chemokines (these
are vital intermediaries of the atherosclerosis development) in studies with vascular endothelial
cells (De Caterina et al., 2000). In randomized trials, metabolic studies and non-human primate
studies, the intake of omega-6 polyunsaturated fatty acids reduced the risk of CHD by 10% to
21% (Harris et al., 2009).

Several epidemiologic studies have demonstrated people at risk for CHD benefits from the intake
of omega-3 fatty acids. Prospective secondary prevention studies have also shown that the intake
of omega-3 fatty acids from 0.5-1.8g/day substantially decreased mortality due to heart disease

even though the quantity to take is not known (Kris-Etherton et al., 2003).
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2.4.7. REFINED SUGARS

Added sugar was not a substantial aspect of the human diet until the inception of contemporary
food processing techniques and since then, the intake of sugar has increase rapidly (Howard and
Wylie-Rosett, 2002). Studies by Yudkin (1967 and 1978) indicated that high consumption of
sugar was related to an increased risk of CVD. A recent study from the Nurses’ Health Study
demonstrated that women who consumes high intake of diets rich in sweets and highly processed
starches had an increased risk of CHD (Liu et al., 2000). A few trials have also investigated the
outcome of short term sugar intake on BP and many of such studies have demonstrated a direct

association (Visvanathan et al., 2004).
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CHAPTER THREE
MATERIALS AND METHODS

3.1. STUDY SITE

The study was carried out in the Ashanti Region of Ghana. It is the third largest region in Ghana.
It occupies a total land surface of 24,389 km? (9,417 square miles) or 10.2% of the total land area
of Ghana. It is the most populated region, according to the 2010 census, with a population of
4,780,380, accounting for 19.4% of Ghana’s total population (Wikipedia, viewed 28/07/2017).
Football (soccer) is the most popular sports in the region. Currently, the region has 2 Premier
league clubs, 3 division 1 clubs and more than 50 division 2 clubs. The teams who participated in

the study were located in Kumasi, the capital of Ashanti Region and Obuasi.
3.2. STUDY DESIGN

The study was cross sectional.

3.3. STUDY POPULATION

The subjects of the study consisted of players in the Premier, First and Second divisions’ football
teams. Teams whose players participated in the study were Ashanti Gold Sporting Club (Team
1), Anokye Stars Football Club (Team 2), S. K. Fresh Football Club (Team 3) and Sporting

Times Football Club (Team 4).
3.4. SAMPLE SIZE

A sample size of 95 football players was recruited; 5 (Team 1), 41(Team 2), 21(Team 3) and 28
(Team 4) for the study. A convenience sampling technique was used in selecting the players for

the study. All players registered by the teams for the season were included in the study. Each
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team had at least 30 players who had registered for the season. For Team 1 especially, most of

the players were not available during data collection.

3.5. ETHICAL APPROVAL

Ethical approval (CHRPE/AP/470/16) for the study was granted by the Committee on Human
Research Publications and Ethics (CHRPE), School of Medical Science, Kwame Nkrumah
University of Science and Technology (KNUST). Permission was also sought from the
management of the teams whose players participated in the study. A consent form was signed by

each of the players who participated in the study before they were recruited for the study.

3.6. INCLUSION CRITERIA

All players who were registered by the selected Clubs for the incoming season were included in

the study. Players who agreed to allow their blood samples to be taken.

3.7. EXCLUSION CRITERIA

Players, who were on trials but had not been registered by the Clubs at the Ghana Football
Association, were excluded from the study. Players who had eaten on the day of the data

collection were also excluded.

3.8. DATA COLLECTION

Information on the players’ demographics and playing roles were collected, using a pre-tested
questionnaire. Pre-tested questionnaires were used to test the relevance of the questions being

asked and the time used for answering the questionnaire.
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3.8.1. ASSESSMENT OF DIETARY INTAKE

A food frequency questionnaire (FFQ) which contained about 133 foods, categorized into
carbohydrates (tubers and grains), proteins (from both animal and plant sources), fats and oils
(oils, fried foods, spreads and pastries), fruits, vegetables and others (beverages, soft drinks,
energy drinks and alcohol) was used to assess the players’ dietary patterns. The FFQ used for the
study included eight (8) categories which ranged from “Daily” to “Never”. The dietary intake of
the players on two weekdays and one weekend were assessed, using a 24-hour dietary recall.
Quantification of the amount of food eaten by participants was done, using handy measures of
food items. The foods weight (in grams) was then recorded. This was done by using the
household handy measures. The nutrients of the foods were then analyzed using the Nutrient

Analysis Template (Tayie and Lartey, 1999; West African Food Composition Tables, 2012).

3.8.2. MEASUREMENT OF ANTHROPOMETRIC DATA

The heights (in centimeters) of players were measured, using stadiometer (Secca CE 0123). The
weight (in kilograms), percentage body fat, percentage muscle fat, visceral fat and muscle mass
of the players were measured using Omron Body Composition monitor (BF511). The BMI was

then computed by dividing the weight by the height in meter square.

3.8.3. MEASUREMENT OF BIOCHEMICAL PARAMETERS

Five milliliters of venous blood samples of study participants were taken around 7 am in the
morning by a phlebotomist through venipuncture. The blood samples collected were put into

fluoride tubes and clot activator tubes.
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3.8.3.1. FASTING PLASMA GLUCOSE

Sodium fluoride tubes were used to collect two (2) ml of blood samples and the blood samples in
the tubes were centrifuged at 3000rpm for 5 minutes. Following the method of Randox Company
Ltd, 1 ml of the supernatant was pipetted into a clean tube and 1 ml of Randox glucose reagent
was then added. The solution was then incubated in a water bath for 10 mins at a temperature of
37°C and then transferred into a cuvette. A sample blank was run alongside and then reading

taken at 550nm, using the Randox analyzer. The results were then recorded in mmol/L.
3.8.3.2 SERUM LIPID PROFILE

The lipid profile test consists of the analyses of High Density Lipoproteins (HDL), Low Density
Lipoproteins (LDL)), triglycerides (TG) and Total Cholesterol (TC). The blood samples were

centrifuged at 4000rpm for 5 mins to obtain the serum.
3.8.3.2.1. TEST FOR TRIGLYCERIDES

One (1) milliliter of the serum was measured into a test tube. 1 ml of TG reagent was measured
and added to the test tube. A sample blank was prepared by measuring the reagent but not the
sample. Both tubes were incubated in a water bath at a temperature of 37°C for 10 mins. The
sample was then transferred into a cuvette for the concentration of TG to be determined, against
the blank, using the Kenza Biochemistry analyzer, the result was recorded in mmol/L at an
absorbance of 505nm. The procedure used is as recommended by Medsource Ozone Biomedical

Limited, India.
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3.8.3.2.2. ASSAY OF TOTAL CHOLESTEROL

One (1) ml of the serum was measured into a test tube and then 1 ml of TC reagent subsequently
added to it. A sample blank was prepared by measuring the TC reagent but not the sample. They
were then incubated at 37°C for 5 mins. The sample concentration was determined against the
blank using the Kenza Biochemistry analyzer after being transferred into a cuvette. At 505nm,
the results were recorded in mmol/L. The protocol followed was as recommended by Medsource

Ozone Biomedical Limited, India.

3.8.3.2.3. ASSAY OF HIGH DENSITY LIPOPROTEIN (HDL) AND LOW DENSITY

LIPOPROTEINS (LDL)

HDL was analyzed by measuring 500ul of the serum into a clean dry tube. One (1) ml of the
HDL precipitant was measured and added. It was mixed and incubated for 10 mins at a
temperature of 25°C. After that, it was centrifuged at 4000rpm for 10 mins. About 100ul of the
supernatant was pipetted into a new empty test tube. One (1) ml of the cholesterol reagent was
added to the supernatant and incubated at 37°C for 5 mins. A reagent blank was prepared by
measuring 100ul of distilled water and 1 ml of cholesterol reagent and incubated similarly. After
the said time, reading was taken using the Kenza Biochemistry analyzer, against the reagent
blank. The result for HDL was recorded in mmol/L. The HDL was analyzed following the

procedure by Fortress Diagnostics, United Kingdom.

The LDL level was calculated using Friedewald’s formula; (LDL) = (TC) — (HDL) - (TG/2.2)
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3.9. MEASUREMENT OF BLOOD PRESSURE

Players were asked to rest for 30 minutes prior to the measurement of the blood pressure. They
were then asked to sit on a chair upright with the back straight and the feet flat on the floor. The
blood pressure was measured with the Omron automatic blood pressure monitor (Model M2
Basic). The arm and the back of the player were supported by the arms and back of the chair.
The arm cuff was placed on the arm at the same level of the heart. The start/stop button was then
pressed to measure the blood pressure. Blood pressure was recorded once because players were

about going for their morning training.

3.10. DATA ANALYSIS

Data collected were analyzed using Statistical Package for Social Sciences (SPSS) version 23 of
IBM Corporation, United States. For continuous variables, mean and standard deviations were
calculated, while percentages were calculated for categorical variables. ANOVA was used to
compare the means of the players of particular teams and their biochemical data and their food
intake. A cross-tabulation analysis was also done to assess the players and their teams against
their respective biochemical and anthropometry data. A p value of < 0.05 was reckoned to be

statistically significant.
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CHAPTER 4
RESULTS
4.1. INTRODUCTION

This chapter presents the results of data collected from the participants (football players) in the

Ashanti Region.

4.2. AGE PROFILE, PLAYING POSITIONS AND TEAMS OF PLAYERS

Ninety-five (95) players were recruited for the study. Out of the total number of players
recruited, more than half of them (51.6%) were between 20-25 years. Majority of the players
(40.0%) were also midfielders and Team 2 had the highest number of players (43.2%) recruited

for the study, while Team 1 had the lowest number (Table 4.1).

Table 4.1: Age profile, playing positions and teams of players

VARIABLE N PERCENTAGE (%)
AGE (YEARS)

15-19 31 32.6
20-25 49 51.6
26-30 15 15.8

Total 95 100.0

PLAYING POSITION

Goalkeepers 8 8.4
Defenders 30 31.6
Midfielders 38 40.0
Strikers 19 20.0
Total 95 100
TEAMS

Team 1 5 5.3
Team 2 41 43.2
Team 3 21 22.1
Team 4 28 29.5
Total 95 100.0
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4.3. DISTRIBUTION OF ANTHROPOMETRIC PARAMETERS OF PLAYERS

From Table 4.2, majority of the players fell within the normal weight, with none of the players
being obese, and 5.3% of them being underweight. The players with normal body fat
predominated (83.2%), and all the players had normal visceral fat. For the muscle mass, players

with very high level was the most prominent, followed by those with high level.

Table 4.2: Distribution of anthropometric parameters of players

CHARACTERISTICS N PERCENTAGE (%)
BMI
Underweight 5 5.3
Normal 82 86.3
Overweight 8 8.4
Obese 0 0
Total 95 100.0

% BODY FAT

Low 10 10.5
Normal 79 83.2
High 5 5.3
Very High 1 1.1
Total 95 100.0

% MUSCLE MASS

Normal 7 7.4
High 43 45.3
Very high 45 47.4
Total 95 100
VISCERAL FAT

Normal 95 100
High 0 0
Very high 0 0
Total 95 100

Underweight BMI- <18.5kg/m? Normal weight — 18.5 — 24.9kg/m’, Overweight BMI- 25.0-29.9kg/m”,
Obese BMI - >30kg/m?, Low Body Fat- <8.0%, Normal Body fat — 8.0-19.9%, High — 20.0-24.9%, Very High
- 225.0%, Normal % Muscle Mass — 33.3-39.3%, High % Muscle Mass — 39.4-44.0%, Very High % Muscle
Mass - 244.1%, Normal Visceral fat — 1-9, High Visceral fat- 10-14, Very High Visceral Fat — 15-30
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4.4. ANTHROPOMETRIC DISTRIBUTION BY AGE, PLAYING POSITIONS AND
TEAMS OF PLAYERS

According to Table 4.3, all the anthropometric parameters were dependent on age as those
between 26-30 years showed a significantly higher mean BMI (23.57+2.26 kg/m?), mean
percentage body fat (17.00£4.00%) and mean visceral fat (5.60+2.35). Anthropometric
parameters were also dependent on teams, as Team 1 showed a significantly higher mean BMl,
mean percentage body fat and mean visceral fat than the other teams. Playing positions did not

have any effect on the anthropometric variables of the players.
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Table 4.3: Anthropometric distribution by age, playing positions and teams of players

N BMI p- %BF P- %MM P- VF p-
(MeantSD)  value (MeantSD) value (MeantSD) value (MeantSD) value

AGE (YEARS)
15-19 31 20.03+1.95* 0.000 10.71#3.51° 0.000 43.60+3.15° 0.002  2.90+1.49°  0.000
20-25 49  22.43+2.01°¢ 13.71+4.05° 44.41+2.56 4.26+1.58"
26-30 15  23.5742.26°° 17.00+4.00° 41.49+2.52° 5.60+2.35°
PLAYING POSITION
Goalkeepers 8 24.00+2.91 0.056  16.35+5.84 0.202 42.03+3.92 0.072  5.75#3.10  0.062
Defenders 30 21.73+2.27 13.04+4.37 44.45+2.70 3.90+1.71
Midfielders 38 21.47+1.88 13.1243.49 43.90+2.69 3.79+1.54
Strikers 19  21.81+2.97 12.5245.14 42.73+2.93 4.00+2.05
TEAMS
Team 1 5 25.56+2.94° 0.000 18.68+4.31*" 0.000 41.06+2.87 0.400 6.00+1.41%“° 0.000
Team 2 41  20.43+1.96° 11.05+3.45°¢ 44.0543.09 3.00+1.43°
Team 3 21  22.36+1.30%° 13.14+3.70%P¢ 44.64+2 .34 4.38+1.12%*¢
Team 4 28  22.81+2.25%¢ 15.58+4.22%%¢ 42.90+2.73 4.93+2.28%%¢

*Mean values with different superscripts are significantly different at p < 0.05 level. BMI: Body Mass Index, % BF: Percentage Body Fat, % MM:

Percentage Muscle Mass, VF: Visceral Fat
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45. RELATIONSHIP AMONG ANTHROPOMETRY AND AGE, PLAYING
POSITIONS AND TEAMS

Table 4.4 shows a cross tabulation of age, playing positions, teams and anthropometry. The BMI
and muscle mass of the players were dependent on age and the teams. The 5 underweight players
were found in the youngest year group, while the overweight were in the 20-25 and 26-30 year

groups. The visceral fat was normal for all the year groups.

On the other hand, percentage body fat of the players was dependent on age, playing position and
teams. Players of the age group 20-25 years constituted the majority of those who had normal
body fat. Midfielders predominated the players with normal body fat, followed by defenders.
According to teams, Team 2 had the highest percentage of players with normal body fat,

followed by Team 4.
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Table 4.4: Relationship among anthropometry and age, playing positions and teams of players

AGE PLAYING POSITIONS TEAMS
15-19 20-25 26-30 P GLKS  DFDS (%) MDFS STRK P 1(%) 2 (%) 3 (%) 4 (%) P

(%) (%) (%) value (%) (%) (%) Value value
BMI
Underweight 5 (5.3) 0 (0.0) 0(0.0) 0.004 0(0) 2(2.1) 2 (2.1) 1(1.1) 0.629 0(0) 5(5.3) 0(0.0) 0(0.0)  0.012
Normal 26 (27.4)  44(46.3) 12(12.6) 6(6.3) 27(28.4) 33(34.7) 16(16.8) 3(3.2) 35(36.8) 20(21.1) 24(25.3)
Overweight 0(0) 5(5.3) 3(3.2) 2(2.1) 1(1.1) 3(3.2) 2(2.1) 2(2.1) 1(1.1) 1(1.1) 4(4.2)
Obese 0(0) 0(0) 0(0.0) 0(0) 0(0.0) 0(0) 0(0.0) 0(0) 0(0.0) 0(0.0) 0(0.0)
% BODY FAT
Low 7(7.4) 3(3.2) 0(0.0) 0.022 0(0.0) 4(4.2) 2(2.1) 4(4.2)  0.048 0(0.0) 8(8.4) 2(2.1) 0(0.0)  0.000
Normal 24(25.3) 42(44.2) 13(13.7) 6(6.3) 24(25.3) 35(36.8) 14(14.7) 2(2.1) 33(34.7) 19(20.0) 25(26.3)
High 0(0.0) 4(4.2) 1(1.1) 1(1.1) 2(2.1) 1(1.1) 1(1.1) 3(3.2) 0(0.0) 0(0.0) 2(2.1)
Very High 0(0.0) 1(1.1) 1(1.1) 2(2.1) 1(1.1) 0(0.0) 0(0.0) 0(0.0)  0(0.0) 0(0.0) 1(1.1)
VISCERAL FAT
Normal 31(32.6) 49(51.6) 15(15.8) 8(8.4) 30(31.6) 38(40.0) 19(20.0) 5(5.3) 41(43.2) 21(22.1)  28(29.5)
High 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0)
Very High 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0)
% MM
Low 0(0.0) 0(0.0) 0(0.0) 0.017  0(0.0) 0(0.0) 0(0.0) 0(0.0) 0.298 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0.410
Normal 4(4.2) 2(2.1) 1(1.1) 2(2.1) 1(1.1) 2(2.1) 2(2.1) 1(1.1)  4(4.2) 0(0.0) 2(2.1)
High 13(13.7) 18(18.9)  12(12.6) 3(3.2) 12(12.6) 17(17.9)  11(11.6) 3(3.2) 17(17.9) 8(8.4)  15(15.8)
Very High 14(14.7) 29(30.5) 2(2.1) 3(3.2) 17(17.9) 19(20.0) 6(6.3) 1(1.1) 20(21.1) 13(13.7) 11(11.6)

GLKS: Goalkeepers; DFDS: Defenders; MDFS: Midfielders; STRKS: Strikers; %MM: Percentage Muscle Mass; P values (Pearson chi-square) are
significant at p < 0.05
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4.6. BLOOD PRESSURE AND BIOCHEMICAL MARKERS OF PLAYERS

From Table 4.5, 8 of the players (8.4%) had hypertension, while 10 (10.5%) of the players were
diabetics. More than a third of the players (36.8%) had lowered HDL levels, almost a third of the
players (31, 32.6%) had high TC, while 1 (1.1%) had a high TG and 6.3% of the players had

high LDL.

Table 4.5: Frequency distribution of blood pressure and biochemical markers of players

VARIABLE N PERCENTAGE (%)
BLOOD PRESSURE (mmHg)
Normal 62 65.3
Pre-Hypertension 25 26.3
Hypertension 8 8.4
Total 95 100.0
FASTING PLASMA GLUCOSE
Normal 74 77.9
Prediabetes 11 11.6
Diabetes 10 10.5
Total 95 100.0
TOTAL CHOLESTEROL
Normal 64 67.4
High 31 32.6
Total 95 100.0
TRIGLYCERIDES
Normal 94 98.9
High 1 1.1
Total 95 100.0
HIGH DENSITY LIPOPROTEINS
Low 35 36.8
Optimal 60 63.2
Total 95 100.0
LOW DENSITY LIPOPROTEINS
Normal 89 93.7
High 6 6.3
Total 95 100.0

Normal BP - <120/80 mmHg, Prehypertension - 120-139/80-89mmHg, Hypertension - 2140/90mmHg,
Normal FBS - <6.1mmol/L, Prediabetes — 6.1-6.9mmol/L, diabetes- 27mmol/L, Low TC-<5.2mmol/L, High
TC->5.2mmol/L, Low TG-<1.69mmol/L, High TG- >1.69mmol/L, Low HDL- <1.42mmol/L, High HDL -
>1.42mmol/L, low LDL- <3.88mmol/L High LDL->3.88 mmol/L
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4.7. BLOOD PRESSURE AND BIOCHEMICAL MARKERS BY AGE, PLAYING
POSITION AND TEAMS OF PLAYERS

According to Table 4.6, Systolic Blood Pressure (SBP) did not depend on age, position and team.
On the other hand, Diastolic Blood Pressure (DBP) increased with age and teams; the highest
mean DBP was found in the oldest age group; Team 4 recorded the highest mean level and Team
1, the lowest. The mean FPG did not show any difference, based on age and playing positions,
but it was dependent on the teams, as Team 2 showed the highest mean level, while Team 3
showed the lowest. The mean TC also depended on age and teams; it decreased with age, as the
youngest age group, 15-19 years had the highest mean TC and Team 1 also had the highest and

Team 4 the lowest.

The mean TG was also dependent on playing positions as goalkeepers showed the highest, while
strikers showed the lowest. The mean HDL did depend on teams and Team 3 and Team 4
showed the highest and lowest respectively. The mean LDL was dependent on age, playing
positions and teams; it decreased with age, defenders had the highest LDL and goalkeepers had

the lowest. Team 1 had the highest mean LDL whereas Team 4 had the lowest
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Table 4.6: Blood pressure and biochemical markers by age, playing positions and teams of players

N SBP P- DBP P- FPG P- TC P- TG P- HDL P- LDL P-
(Mean1SD) value (Mean1SD) value (MeantSD) value (MeantSD) value (MeaniSD) value (MeaniSD value (MeaniSD value
AGE (YEARS)
15-19 31 120.68+11.63 0.085 70.87+11.09* 0.030 6.28+2.53  0.199 4.97+0.84° 0.044 0.77+0.27 0.369 1.59+0.24 0.612 2.96%0.67° 0.036
20-25 49 126.59+12.82 75.16 +8.99 5.49+1.20 4.60+0.90 0.70+0.19 1.53+0.22 2.70+0.81
26-30 15  124+12.17 79.19+12.02° 5.55+0.49 4.31+0.81" 0.81+0.46 1.55+0.24 2.35+0.64°
PLAYING POSITIONS
Goalkeepers 8 133.63+12.29 0.158 81.63+7.71 0.095 5.40+0.51  0.475  4.09+0.73  0.057 1.03+0.57° 0.016 1.46+0.12 0.321 2.11+0.69" 0.034
c,d
Defenders 30 124.97 +12.01 73.1749.64 5.99+1.73 4.85+0.82 0.70+0.21"° 1.58+0.20 2.91+0.70"
d cd
Midfielders 38 123.47 +12.44 72.63+9.89 5.89+2.12 4.80+0.98 0.75+0.25%" 1.59+0.23 2.82+0.84°
d a,b,d
Strikers 19 122.74 +11.04 76.84 +12.77 5.29+0.84 4.39+0.73 0.68+0.17*" 1.50+0.29 2.54+0.59%
c a,b,c
TEAM
Team 1 5 133.4045.18 0.297 69.80+14.10*> 0.003 5.08+0.22*®° 0.007 5.14+0.90>> 0.000 0.72+0.16 0.113 1.50+0.10® 0.008 3.30+1.01* 0.000
cd ,d c b,c,d b,c
Team 2 41 125.56 +13.23 70.90+10.55"* 6.39+2.41°% 5.01+0.86>* 0.77+0.33 1.60+0.22, 3.01+0.73"
,C d c ba,c a,c
Team 3 21 123.00 +10.24 75.04+8.12%*" 4.91 5.00+0.58“* 0.83+0.21 1.6410.20“ 2.94+0.53“
d i()"?’gc,a,(:l b a,b a,b
Team 4 28 123.00 £12.43 79.86+9.31%%¢ 5.60+0.50%% 3.85+0.54° 0.65+0.22 1.44+0.23% 2.07+0.46"°
b,c a

*Mean values with the different superscripts are significantly different at p < 0.05 level. SBP: Systolic Blood Pressure, DBP: Diastolic Blood pressure, FPG:

Fasting Plasma Glucose, TC: Total Cholesterol, TG: Triglycerides, HDL: High Density Lipoproteins, LDL: Low Density Lipoproteins
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4.8. RELATIONSHIP AMONG BIOCHEMICAL MARKERS AND AGE, PLAYING
POSITIONS AND TEAM

From Table 4.7, FPG and TC were dependent on age and teams; pre-diabetes was found in Teams
2 and 4; all the diabetics were from Team 2. The 20-25 year age group showed the highest number
of high TC while high TC was predominantly found in Team 2. On the other hand, TG was
dependent on playing positions. The midfielders showed the highest number of normal TG with
high TG found in the Goalkeepers. Whether a player would be pre-diabetic or diabetic was
dependent on age; these were found in ages 15-19 and 20-25, but not 26-30 years. Players with
high total cholesterol levels were found in 15-25 years, but not 26-30 years. The distribution of
pre-hypertension and hypertension did not depend on age, playing positions and teams. Also, age,

playing positions and team did not show any significant effect on HDL and LDL of the players.
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Table 4.7: Relationship among blood pressure and biochemical markers and age, playing positions and teams

AGE PLAYING POSITIONS TEAMS
15-19 20-25 26-30 P GKS (%) DFDS (%) MDS (%) STKS (%) P 1 (%) 2 (%) 3(%) 4 (%) P

(%) (%) (%) value value value
BLOOD PRESSURE
Normal 24(25.3) 29(30.5) 9(9.5) 0.188 2(2.1)  21(22.1) 26(27.4) 13(13.7) 0.119  2(2.1) 26(27.4) 15(15.8) 19(20.0) 0.294
Pre-hypertensive 7(7.4) 13(13.7) 5(5.3) 5(5.3) 5(5.3) 9(9.5) 6(6.3) 3(3.2)  9(9.5) 6(6.3) 7(7.4)
Hypertension 0 (0.0) 7(7.4) 1(1.1) 1(1.1) 4(4.2) 3(3.2) 0(0.0) 0(0.0)  6(6.3) 0(0.0) 2(2.1)
FPG
Normal 21(22.1) 41(43.2) 12(12.6) 0.075 7(7.4)  21(22.1)  29(30.5)  17(17.9) 0.688  5(5.3) 25(26.3) 21(22.1) 23(24.2) 0.002
Pre-diabetes 3(3.2) 5(5.3) 3(3.2) 1(1.1) 4(4.2) 5(5.3) 1(1.1) 0(0.0) 6(6.3) 0(0.0) 5(5.3)
Diabetes 7(7.4) 3(3.2)  0(0.0) 0(0.0) 5(5.3) 4(4.2) 1(1.1) 0(0.0) 10(10.5)  0(0.0) 0(0.0)
TC
Normal 17(17.9) 33(34.7) 14(14.7) 0.033  7(7.4)  18(18.9)  23(24.2(  16(16.8) 0.140 2(2.1) 20(21.1) 14(14.7) 28(29.5) 0.000
High 14(14.8) 16(16.9) 1(1.1) 1(1.1)  12(12.7)  15(15.8) 3(3.2) 3(3.2) 21(22.1)  7(7.4) 0(0.0)
TRIGLYCERIDE
Normal 31(32.6) 49(51.6) 14(14.7) 0.068  7(7.4)  30(31.6)  38(40.0)  19(20.0) 0.012 5(5.3) 40(42.1) 21(22.1) 28(29.5) 0.722
High 0(0.0) 0(0.0) 1(1.1) 1(1.1) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 1(1.1) 0(0.0) 0(0.0)
HDL
Low 8(8.4) 23(24.2) 4(42) 0.109  3(3.2)  11(11.6) 10(10.5) 11(11.6) 0.143 2(2.1) 12(12.6) 5(5.3) 16(16.8) 0.057
High 23(24.2) 26(27.4) 11(11.6) 5(5.3) 19(20.0) 28(29.5) 8(8.4) 3(3.2) 29(30.5) 16(16.8) 12(12.6)
LDL
Optimal 29(30.5) 46(48.4) 14(14.7) 0.996 8(8.4) 27(28.4) 35(36.8) 19(20.0) 0.446 4(4.3) 37(38.9) 20(21.1) 28(29.5) 0.224
High 2(2.1) 3(3.2) 1(1.1) 0(0.0) 3(3.2) 3(3.2) 0(0.0) 1(1.1) 4(4.2) 1(1.1) 0(0.0)

FPG: Fasting Plasma Glucose; TC: Total Cholesterol; HDL: High Density Lipoproteins; LDL: Low Density Lipoproteins; GKS:

Goalkeeper; DFDS: Defenders; MDS: Midfielders; STKS: Strikers; P values (Pearson chi-square) are significant at p<0.05
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49. DIETARY INTAKE DISTRIBUTION BY AGE, PLAYING POSITIONS AND
TEAMS OF PLAYERS

Shown in Table 4.8 is the dietary intake by age, playing positions and teams of players. Players
of age group 20-25 had the highest mean total energy intake, as well as highest mean intakes of
carbohydrates, proteins and fats, except that these were not significantly different (p > 0.05) from
the other age groups.

According to playing positions, the goalkeepers had the highest mean total energy intake, as well
as highest mean intakes of carbohydrates, proteins and fats even though they were not
statistically significant. Team 4 also showed the highest mean intakes of total energy,
carbohydrate, proteins and fat but these were not significantly different from the other teams

(p>0.05).
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Table 4.8: Dietary intake distribution by age, playing positions and teams of players

N TEI p- CHO p- PROTEIN p- FAT p-

(MeanxSD) value (MeanxSD) value (MeantSD) value (MeanzSD) value
AGE
15-19 31 2107.16+621.95 0.204 311.50+109.95 0.634 70.62+20.96 0.524 66.71+21.08 0.082
20-25 49  2342.961848.18 324.18+106.35 75.54+23.94 83.001+50.76
26-30 15 1999.89+692.26 294.12+119.96 70.63126.14 61.17+22.89
PLAYING POSITION
Goalkeeper 8 2547.57+1198 0.437 338.96+134.52 0.788 79.27+24.15 0.814 99.32+80.01 0.184
Defender 30 2070.64+542.03 301.26194.16 71.81+21.78 66.68122.49
Midfielder 38 2216.26+803.87 315.74+121.02 74.231£26.35 71.59134.32
Striker 19 2284.61+767.75 326.621+99.87 70.58+19.41 80.88+48.02
TEAMS
Team 1 5 1693.55+357.72  0.220 269.87+84.45 0.809 55.72+11.06 0.206 44.33+22.86 0.071
Team 2 41  2159.82+596.43 319.34+102.61 70.96122.25 69.06%£20.56
Team 3 21  2173.74%+962.06 312.11+133.72 74.94125.64 72.57154.71
Team 4 28  2409.15%£836.08 319.86%+105.24 78.14+23.51 88.41+48.04

TEI: Total Energy Intake, CHO: Carbohydrate; P-values are significant at p < 0.0
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4.10. DIETARY HABITS OF PLAYERS

Shown in Table 4.9 is the dietary pattern of participants. Only about a third of the players ate 3
times in a day. The remaining ate either once or two times in a day, with the majority (44.2%)
eating two times.

Table 4.9: Frequency distribution of dietary patterns of participants

DIETARY PATTERN N PERCENTAGE (%)
3 MEALS A DAY 32 33.7
2 MEALS A DAY 42 44.2
1 MEAL A DAY | 22.1
TOTAL 95 100.0

4.11. BLOOD PRESSURE AND BIOCHEMICAL MARKERS IN RELATION TO
DIETARY PATTERN OF PLAYERS

Table 4.10 shows the blood pressure and biochemical markers by the dietary patterns of the
players. The players who ate two meals showed the highest mean systolic and diastolic BP even
though this is not significantly different (p>0.05).

Players who ate 3 meals a day also showed the highest means FPG, TC and HDL, except that
they were not statistically different (p>0.05). The mean TG increased as the number of meals
also increased with those eating 3 meals a day showing the highest and those who ate once a day
showing the lowest but it was not significantly different.

The players who ate 3 meals a day showed the highest mean LDL while those who ate 2 times
and 1 meal showed the same mean LDL, although they were not statistically significant (p>

0.05).
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Table 4.10: Blood pressure and biochemical markers by dietary pattern

3MEALSA 2MEALSA 1 MEAL A P value
DAY DAY DAY

(Mean£SD)  (Mean£SD) (MeanzSD)
Systolic (mmHg) 124.53+13.29 125.86+11.77 122.43+11.40 0.577
Diastolic (mmHg) 72.59+10.78 75.40+9.81 75.14+11.52 0.493
FPG (mmol/L) 6.08+2.44 5.54+1.03 5.70+1.46 0.402
Total Cholesterol (mmol/L) 4.95+0.83 4.52+0.86 4.56+0.98 0.099
Triglyceride (mmol/L) 0.69£0.24 0.75+0.28 0.80£0.31 0.348
HDL (mmol/L) 1.58+0.17 1.54+0.25 1.56+0.27 0.757
LDL (mmol/L) 2.97+0.71 2.61+0.77 2.61+0.77 0.093

FBS: Fasting Plasma Glucose, TC: Total Cholesterol, TG: Triglycerides, HDL: High Density
Lipoproteins, LDL: Low Density Lipoproteins. P-values are significant at p<0.05

4.12. RELATIONSHIP AMONG DIETARY PATTERN, PERCENTAGE MUSCLE
MASS AND BIOCHEMICAL MARKERS.

According to Table 4.11, FPG did depend on muscle mass; all prediabetics were having normal
muscle mass with no high or very high muscle mass. For the diabetics, equal numbers were
found to have low and normal muscle mass, but like the pre-diabetics, none of them had high or
very high muscle mass.

Total Cholesterol (TC) was also dependent on dietary pattern; those who ate 3 meals a day
showed the highest number of high TC and those who ate 1 meal a day showed the lowest. The
distribution of blood pressure did not depend on the dietary pattern and the percentage muscle
mass of the players. Also, the dietary pattern and percentage muscle mass of the players did not

show any significant effect on their TG, HDL and LDL.
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Table 4.11: Relationship among dietary pattern, percentage muscle mass, blood pressure and biochemical markers

DIETARY PATTERN PERCENTAGE MUSCLE MASS
3MEALSA 2 MEALS 1MEALA P LOW NORMAL  HIGH V.HIGH P

DAY (%) A DAY (%) DAY (%) value (%) (%) (%) (%) value
BLOOD PRESSURE
Normal 21(22.1) 26(27.4)  15(15.8) 0.909  8(8.4) 50(52.6) 4(4.2) 0(0.0) 0.530
Pre-hypertensive 9(9.5) 12(12.6) 4(4.2) 2(2.1) 21(22.1)  1(1.1) 1(1.1)
Hypertensive 2(2.1) 4(4.2) 2)2.1) 0(0.0) 8(8.4) 0(0.0) 0(0.0)
FPG
Normal 25(26.3) 35(36.8) 18(18.9) 0.260  5(5.3) 67(70.5)  5(5.3) 1(1.1) 0.003
Prediabetes 2(2.1) 5(5.3) 0(0.0) 0(0.0) 7(7.4) 0(0.0) 0(0.0)
Diabetes 5(5.3) 2(2.1) 3(3.2) 5(5.3) 5(5.3) 0(0.0) 0(0.0)
TOTAL CHOLESTEROL
Low 16(16.8)  33(34.7) 15(15.8) 0.031  4(4.2)  55(57.9) 4(4.2) 1(1.1) 0.218
High 16(16.8) 9(9.5) 6(6.3) 6(6.3) 24(25.3) 1(1.1) 0(0.0)
TRIGLYCERIDES
Normal 32(33.7)  41(43.2) 21(22.1) 0.529 10(10.5) 78(82.1) 5(5.3) 1(1.1) 0.977
High 0(0.0) 1(1.1) 0(0.0) 0(0.0) 1(1.1) 0(0.0) 0(0.0)
HDL
Low 8(8.4) 18(18.9) 9(9.5) 0.234  2(2.1) 30(31.6) 3(3.2) 0(0.0) 0.392
High 24(25.3) 24(25.3)  12(12.6) 8(8.4) 49(51.6) 2(2.1) 1(1.1)
LDL
Optimal 30(31.6) 40(42.1) 19(20.0) 0.765 10(10.5) 74(77.9) 4(4.2) 1(1.1) 0.508
High 2(2.1) 2(2.1) 2(2.1) 0(0.0) 5(5.3) 1(1.1) 0(0.0)

FBS: Fasting Plasma Glucose HDL: High Density Lipoprotein, LDL: Low Density Lipoprotein, P value < 0.00
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CHAPTER FIVE

DISCUSSION

5.1. AGE PROFILES, PLAYING POSITIONS AND TEAMS OF PLAYERS

This study was aimed at finding how the dietary pattern of some football players, predispose
them to some cardiovascular disease risk factors. It involved using some 95 players of four teams
from the Ashanti Region. It was a cross-sectional study in which anthropometric measurements
of the players were done, blood pressure measured and blood samples taken to determine FBS

and lipid profile.

According to Table 1, majority of players fell within the age range of 20 to 25 years. This was
similar to a study by Abdulai (2015), which reported that 58% of soccer players in the division 1
teams in Tamale, Ghana were between 20-29 years of age. This means that the players were
young and have more playing days ahead of them in their career. It also revealed that the
defenders and midfielders were the playing positions that were very dominant (71.6%). This was
in contradiction to a study of Ofori et al.(2012), which reported that strikers (attackers) formed
the majority of football players (45%) in Ghana but similar to the findings of Iglesias-Gutierrez’s
study (2012), which reported that 72% of football players are either defenders or midfielders.

5.2. ANTHROPOMETRICAL PARAMETERS AND CARDIOVASCULAR DISEASES

From Table 2, majority of the players were of normal BMI and that the prevalence of overweight
and obesity among the football players was 8.4%. This is in contradiction to the findings of

Abdulai (2015), that there was 39% of overweight and obesity in division one players in Tamale,
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Ghana. It is also lower, compared to a similar study done by Stiefel et al. (2016), which reported

a 19.8% of overweight and 10.1% obesity among student soccer players.

It was also observed that all the players had normal visceral fat and most of the players had a
high and very high muscle mass. This is in agreement with similar studies where a high muscle
mass has been found in athletes (Prentice and Jebb, 2001; Kreider et.al, 2010). This also
underscores the study by Davidson et al. (2002), which reported that a high muscle mass,

correlates to a low total body fat.

From Table 3, it is observed that BMI, percentage body fat and visceral fat increased as age
increased, with players between 26-30 years having the highest. This was similar to the work
done by Meeuwsen et al. (2010), who also reported a direct relationship between age and BMI
and percentage body fat. This means that as one grows older, his or her BMI increases.
Moreover, it was also observed that Team 1 had a higher BMI, percentage body fat and visceral
fat than the other teams. This could be due to the low number of players who participated in the

study from the team, compared to the other teams.

According to Table 4, all the underweights (5, 5.3%) were between the ages of 15-19 years and
were all found in Team 2. It was also observed that majority of the players who were overweight
were also found in Team 4. Very high percentage body fat was more prevalent among the

goalkeepers (2.1%), compared to other playing positions.

5.3. RELATIONSHIP AMONG BLOOD PRESSURE, BIOCHEMICAL MARKERS AND

CARDIOVASCULAR DISEASE

According to Table 5, 8.4% of the players were hypertensives. This is a little higher than the 7%
reported by Berge et al. (2013), even though lower than the 13.8% and 19.2% reported by
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Tucker et al. (2009), and Karpinos et al. (2013), respectively. The high rate of hypertension
among the players could be due to over-training and poor dietary intake. Over-training is thought
to have a negative impact on the autonomic cardiovascular control (Baumert et. al., 2006).
Overtraining results when there is an imbalance between training and competition and recovery.
In Ghana, most teams train at least 3 hours a day and 5 times in a week. This could affect the
heart muscles as they are not able to get enough recovery between their training and competition.
The training and exercise routine of the players could mask the symptoms of hypertension which
can lead to a sudden cardiac death on the field. Healthy dietary patterns are related to significant
reduction in cardiovascular disease risks factors (Lichtenstein et. al., 2006). Poor dietary pattern
which were reported by most (66.3%) of the players as in Table 9 (most of them not getting 3

meals a day) could increase their risk to cardiovascular disease.

The prevalence rate of prediabetes and diabetes were 7.4% and 10.5% respectively. The high
prevalence of prediabetes and diabetes among the players could be due to inadequacy of their
dietary intake. This could also be a case of type 1 diabetes as majority of the diabetics were
below the age of 20 years. Moreover, the pattern of dyslipidemia in the players as observed;
36.8% reduced HDL, 32.6% high levels of cholesterol and 1.1% of high triglyceride were
contradictory to the study by de Araujo et al. (2012), which found prevalence of
hypercholesterolemia (29.2%), hypertriglyceridemia (16.7%), low HDL (4.2%) and High LDL
(20.8%) among soccer players in Brazil. Thus the two key components of the dyslipidemia

among the players were reduced HDL and increased cholesterol.

According to Table 6, there was a direct association between age and diastolic blood pressure.
Players between the ages of 26-30 had a higher diastolic blood pressure, compared to the other

age groups. This finding supports the work by Sharma, (2003) which reported that age affects the
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size of the heart muscles of athletes. Total cholesterol and low density lipoprotein also reduced
as age increases. This was in contradiction to reported studies which reported that as age
increases, total cholesterol and LDL increase, thereby increasing risk of cardiovascular disease of
a person (Conroy et al., 2003). It was also revealed that goalkeepers had a higher mean TG than
the other playing positions. Defenders also showed a higher mean LDL than other playing

positions.

From Table 7, the pre-diabetes and diabetes are more prevalent among the younger age group
(15-25 years). All the 10 players who were diabetics were found to be in Team 2. It was also
observed that majority of the players who were having high TC were between the age groups of

15-19 years and 20-25 years. Players with high TC were also common in Team 2 (21, 22.1%).

Hyperglycemia is one of the prevalent risk factors among the players who participated in the
study. Chronic hyperglycemia destroys the endothelial cells of blood vessels which can further
develop into atherosclerosis and increase the players’ risk of cardiovascular disease (Bhutto et.
al., 2017). This accounts for why some of the players may be susceptible to cardiovascular

disease.

Several investigations conducted have reported a relationship between hypertriglyceridemia and
coronary artery disease (Sarwar et. al., 2007; Shai et al., 2004). The difference in the lipid
profiles of the players by their playing positions could be due to the playing styles and system of
play of the team since their dietary intake did not have any significant effect on their lipid
profiles (Table 10). Dyslipidemia is a major cardiovascular disease risk factor (Porez et al.,
2012). The reduced HDL but increased levels of cholesterol are noteworthy, as these can

contribute to atherosclerosis in the players. There is induction of inflammatory response and
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extensive vascular remodeling when plasma lipids are accumulated in the anterior intima. This
results in the development of atherosclerotic plaques which increases the risk factor for

cardiovascular diseases (Libby et al., 2011).

5.4. NUTRITIONAL INTAKE AMONG THE PLAYERS

According to playing positions, the goalkeepers had the highest mean total energy intake, as well
as highest mean intakes of carbohydrates, proteins and fats, even though they were not
statistically significant (Table 8). Team 4 also showed the highest mean intakes of total energy,
carbohydrate, proteins and fat, except that these were not significant (p>0.05). The energy and
nutrient intakes in this study are in contradiction to the total energy intake reported by a study
done by Iglesias-Gutiérrez et al., 2012. They reported a total energy intake of 26001641,
2766x452, 2855475 and 2779+659 for Goalkeepers, Defenders, Midfielders and Strikers
respectively. The dietary intakes observed in this study were lower as compared to studies done
by Rico-Sanz (1998), Leblanc et al. (2002) and Iglesias-Gutiérrez et al., (2012). This shows that
the Ghanaian players were having low energy intake, compared to other soccer players in other
countries. This could be due to sub-optimal dietary intake, as most of the players were eating
either once or two meals in a day. Sub-optimal dietary intake could lead to poor performance in

competitions (Caccialanza et al., 2007).

From Table 9, most of the players (66.6%) were eating either once or two times in a day and so
could not meet their dietary goals. Good dietary intake is an important component of a soccer
player’s health and sporting future (Rogol et al., 2000). Despite this, the soccer players are not
meeting their dietary goals. This could be due to players having low financial status and so could

not afford 3 meals a day.
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CHAPTER 6

6.1. CONCLUSION

The dietary pattern of the players indicated that they had a poor dietary intake, as most of them
were eating once or twice a day. Poor dietary pattern could increase a player’s cardiovascular
disease risk. Anthropometric parameters showed a high incidence of overweight (8.4%), normal
body fat percentage (83.2%), high muscle mass (92.7%) and normal visceral fat. The normal
body fat percentage observed in majority of the players could be due to high muscle mass and
normal visceral fat showed in the study. The prevalence rate of pre-diabetes and diabetes were
11.6% and 10.5% respectively. The other factors revealed in the study include hypertension
(8.4%), hypercholesterolemia (32.6%) and low HDL (35.8%). Although, the anthropometric
parameters observed may not give an indication of the cardiovascular disease risk, the prevalence
of high blood pressure, high blood glucose, reduced HDL and hypercholesterolemia may put the

players at an increased risk of cardiovascular disease.

6.2. LIMITATIONS

Blood pressure was measured once. The 24-hour recall and food frequency questionnaire were
personal responses from the players. This means that there was a high possibility of over/under

reporting. The sample size and inability to recruit majority of players from Team 1.

6.2. RECOMMENDATIONS

1. Players should be counselled on healthy eating pattern and their dietary intake.

2. Biochemical markers of players should form part of their usual pre-participation screening

before the beginning of each league season.
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3. Dieticians should form part of the technical team of each team so they could educate the

playing body and the entire team staff about the importance of healthy eating.

68



REFERENCES

Abbott, R.D., Curb, J.D., Rodriguez, B.L., Sharp, D.S., Burchfiel, C.M., Yano, K. (1996). Effect
of dietary calcium and milk consumption on risk of thromboembolic stroke in older middle-aged
men. Stroke,27,813— 818.

Abdulai, K. (2015). Assessment of Nutritional Status and Dietary Behaviour of Division One
League Footballers in Tamale Metropolis. University of Ghana. http://ugspace.ug.edu.gh.
Accessed on 21/08/2017

Agyemang, C., Attah-Adjepong, G., Owusu-Dabo, E., Aikins, A. D. G., Addo, J., Edusei, A.,
Nkum, B. & Ogedegbe, G. (2012). Stroke in Ashanti region of Ghana. Ghana Medical Journal,
46, 12-17.

Alberti, K. G. M. M. & Zimmet, P. F. (1998). Definition, diagnosis and classification of diabetes
mellitus and its complications. Part 1: diagnosis and classification of diabetes mellitus. Provisional
report of a WHO consultation. Diabetic Medicine, 15, 539-553.

Alonso, A., Beunza, J.J., Delgado-Rodriguez, M., Martinez, J.A. and Martinez-Gonzélez,
M.A.(2005). Low-fat dairy consumption and reduced risk of hypertension: the Seguimiento
Universidad de Navarra (SUN) cohort. The American Journal of Clinical Nutrition, 82,972-979.

American Diabetes Association, (2010). Diagnosis and classification of diabetes mellitus.
Diabetes Care, 33, S62-S69.

American Heart Association (1996). Dietary guidelines for healthy American Adults: A statement
for physicians and health professionals, American Heart Association.

Appel, L. J., Brands, M. W., Daniels, S.T., Karanja, N., Elmer, P.J., Sacks, F.M. (2006). Dietary
Approaches to Prevent and Treat Hypertension. Hypertension, 47,296-308

Appel, L. J., Moore, T. J., Obarzanek, E., Vollmer, W. M., Svetkey, L. P., Sacks, F. M., Bray, G.
A., Vogt, T. M., Cutler, J. A. & Windhauser, M. M. (1997). A clinical trial of the effects of dietary
patterns on blood pressure. New England Journal of Medicine, 336, 1117-1124.

Appel, L. J., Sacks, F. M., Carey, V. J., Obarzanek, E., Swain, J. F., Miller, E. R., Conlin, P. R.,
Erlinger, T. P., Rosner, B. A. & Laranjo, N. M. (2005). Effects of protein, monounsaturated fat,
and carbohydrate intake on blood pressure and serum lipids: results of the OmniHeart randomized
trial. JAMA, 294, 2455-2464.

Ascherio, A., Hennekens, C., Willett, W.C., Sacks, F., Rosner, B., Manson, J., Witteman, J.,

Stampfer, M.J.(1996). Prospective study of nutritional factors, blood pressure, and hypertension
among US women. Hypertension, 27, 1065-1072

69


http://ugspace.ug.edu.gh/

Ascherio, A., Rimm, E.B., Giovannucci, E.L., Colditz, G.A., Rosner, B., Willett, W.C., Sacks, F.,
Stampfer, M.J.(1992). A prospective study of nutritional factors and hypertension among US men.
Circulation, 86, 1475-1484

Ashanti Region, an article on wikipedia. en.wikipedia.org/wiki/Ashanti_Region

Barbagallo, M., Dominguez, L.J., Galioto, A., Pineo, A. and Belvedere, M., (2010). Oral
magnesium supplementation improves vascular function in elderly diabetic patients. Magnesium
Research, 23, 131-137.

Bach, A., Serra-Majem, L., Carrasco, J. L., Roman, B., Ngo, J., Bertomeu, I. & Obrador, B.
(2006). The use of indexes evaluating the adherence to the Mediterranean diet in epidemiological
studies: a review. Public Health Nutrition, 9, 132.

Balagopal, P. B., De Ferranti, S. D., Cook, S., Daniels, S. R., Gidding, S. S., Hayman, L. L.,
Mccrindle, B. W., Mietus-Snyder, M. L. & Steinberger, J. (2011). Nontraditional risk factors and
biomarkers for cardiovascular disease: mechanistic, research, and clinical considerations for youth;
A scientific statement from the American Heart Association. Circulation, 123, 2749-2769.

Bansal, S., Buring, J. E., Rifai, N., Mora, S., Sacks, F. M. & Ridker, P. M. (2007). Fasting
compared with nonfasting triglycerides and risk of cardiovascular events in women. JAMA, 298,
309-316.

Basso, C., Corrado, D., Rossi, L. & Thiene, G. (2001). Ventricular preexcitation in children and
young adults atrial myocarditis as a possible trigger of sudden death. Circulation, 103, 269-275.

Bastard, J.P., Maachi, M., Lagathu, C., Kim, M. J., Caron, M., Vidal, H., Capeau, J. & Feve, B.
(2006). Recent advances in the relationship between obesity, inflammation, and insulin resistance.
European Cytokine Network, 17, 4-12.

Baumert, M., Brechtel, L., Lock, J., Hermsdorf, M., Wolff, R., Baier, V. & Voss, A. (2006). Heart
rate variability, blood pressure variability, and baroreflex sensitivity in overtrained athletes.
Clinical Journal of Sport Medicine, 16, 412-417.

Beauchamp, G. K., Keast, R. S., Morel, D., Lin, J., Pika, J., Han, Q., Lee, C.-H., Smith, A. B. &
Breslin, P. A. (2005). Phytochemistry: ibuprofen-like activity in extra-virgin olive oil. Nature,
437, 45-46.

Berge, H. M., Gjerdalen, G. F., Andersen, T. E., Solberg, E. E. & Steine, K. (2013). Blood
pressure in professional male football players in Norway. Journal of Hypertension, 31, 672-679.

Belanger, C. F., Hennekens, C. H., Rosner, B. and Speizer, F. E. (1978). The nurses’ health study.
Am J Nurs, 78, 1039-1040.

Bhutto, M., Lokesh, M., Shah, S. K. D., Afroze, M., Ghouse, P. & Abhilash, D. (2017).
Association between lipid profile and silent coronary artery disease in south Indian patients with
type 2 diabetes mellitus. International Journal of Advances in Medicine, 48,553-561.

70



Bille, K., Figueiras, D., Schamasch, P., Kappenberger, L., Brenner, J. I., Meijboom, F. J. &
Meijboom, E. J. (2006). Sudden cardiac death in athletes: the Lausanne Recommendations.
European Journal of Cardiovascular Prevention & Rehabilitation, 13, 859-875.

Blood Pressure Lowering Treatment Trialists’ (BPLTT) Collaboration (2013). Blood pressure
lowering and major cardiovascular events in people with and without chronic kidney disease:
meta-analysis of randomised controlled trials. BMJ, 347, 5680

Bloom, D. E., Cafiero, E., Jané-Llopis, E., Abrahams-Gessel, S., Bloom, L. R., Fathima, S., Feigl,
A. B., Gaziano, T., Hamandi, A. & Mowafi, M. (2012). The global economic burden of
noncommunicable diseases. Program on the Global Demography of Aging. Econpapers, 8712,1-3

Boon, C. S., Taylor, C. L. & Henney, J. E. (2010). Strategies to reduce sodium intake in the United
States, National Academies Press.

Borén, J., Matikainen, N., Adiels, M. & Taskinen, M.-R. (2014). Postprandial
hypertriglyceridemia as a coronary risk factor. Clinica Chimica Acta, 431, 131-142.

Bostick, R.M., Kushi, L.H., Wu, Y., Meyer, K.A., Sellers, T.A. and Folsom, A.R., (1999).
Relation of calcium, vitamin D, and dairy food intake to ischemic heart disease mortality among
postmenopausal women. American Journal of Epidemiology, 149,151-161.

Bosu, W. (2013). Accelerating the control and prevention of non-communicable diseases in
Ghana: The Key Issues. Postgraduate Medical Journal of Ghana, 2, 136-158.

Brukner, P. D. & Brown, W. J. (2005). Is exercise good for you? Medical Journal of Australia,
183, 538.

Buell, J. L., Calland, D., Hanks, F., Johnston, B., Pester, B., Sweeney, R. & Thorne, R. (2008).
Presence of metabolic syndrome in football linemen. Journal of Athletic Training, 43, 608-616.

Caccialanza, R., Cameletti, B. & Cavallaro, G. (2007). Nutritional intake of young Italian high-
level soccer players: Under-reporting is the essential outcome. Journal Of Sports Science &
Medicine, 6, 538.

Chang, A. Y., Fitzgerald, S. J., Cannaday, J., Zhang, S., Patel, A., Palmer, M. D., Reddy, G. P.,
Ordovas, K. G., Stillman, A. E. & Janowitz, W. (2009). Cardiovascular risk factors and coronary
atherosclerosis in retired National Football League players. The American Journal Of Cardiology,
104, 805-811.

Chapman, M. J., Ginsberg, H. N., Amarenco, P., Andreotti, F., Borén, J., Catapano, A. L.,
Descamps, O. S., Fisher, E., Kovanen, P. T. & Kuivenhoven, J. A. (2011). Triglyceride-rich
lipoproteins and high-density lipoprotein cholesterol in patients at high risk of cardiovascular
disease: evidence and guidance for management. European Heart Journal, ehr112.

71



Chobanian, A. V., Bakris, G. L., Black, H. R., Cushman, W. C., Green, L. A., 1zzo, J. L., Jones, D.
W., Materson, B. J., Oparil, S. & Wright, J. T. (2003). Seventh report of the joint national
committee on prevention, detection, evaluation, and treatment of high blood pressure.
Hypertension, 42, 1206-1252.

Choi, H.K., Willett, W.C., Stampfer, M.J., Rimm, E. and Hu, F.B., (2005). Dairy consumption and
risk of type 2 diabetes mellitus in men: a prospective study. Archives of Internal Medicine,
165,997-1003.

Conroy, R., Pyoréla, K., Fitzgerald, A. E., Sans, S., Menotti, A., De Backer, G., De Bacquer, D.,
Ducimetiere, P., Jousilahti, P. & Keil, U. (2003). Estimation of ten-year risk of fatal cardiovascular
disease in Europe: the SCORE project. European Heart Journal, 24, 987-1003.

Corrado, D., Basso, C., Schiavon, M. & Thiene, G. (2006). Does sports activity enhance the risk of
sudden cardiac death? Journal of Cardiovascular Medicine, 7, 228-233.

Corrado, D., Basso, C. & Thiene, G. (2007). Sudden death in young athletes. Arrhythmogenic RV
Cardiomyopathy/Dysplasia. Springer. 3,205-11.

Creager, M. A., Luscher, T. F., Cosentino, F. & Beckman, J. A. (2003). Diabetes and vascular
disease pathophysiology, clinical consequences, and medical therapy: part I. Circulation, 108,
1527-1532.

Cromwell, W. C. & Otvos, J. D. (2004). Low-density lipoprotein particle number and risk for
cardiovascular disease. Current Atherosclerosis Reports, 6, 381-387.

Cutler, J. A, Follmann, D. & Allender, P. S. (1997). Randomized trials of sodium reduction: an
overview. The American Journal Of Clinical Nutrition, 65, 643S-651S.

D’Agostino, R. B., Vasan, R. S., Pencina, M. J., Wolf, P. A., Cobain, M., Massaro, J. M. &
Kannel, W. B. (2008). General cardiovascular risk profile for use in primary care; The
Framingham Heart Study. Circulation, 117, 743-753.

Davison,K.K. , Ford,E.S.,Cogswell, M.E. , Dietz,W.H.(2002). Percentage of body fat and body
mass index are associatedwith mobility limitations in people aged 70 and older from NHANES I1I.
JAGS 50:1802-18009.

De Araujo, S. S., Mesquita, R., Ricardo, T., Dos Santos, R. M., Lazaro Oliveira, J. E. & Almeida
Alves, A. R. (2012). Anthropometric, functional, and metabolic profiles of soccer players. Journal
of Exercise Physiology online, 15, 28-36.

De Caterina, R., Liao, J.K., Libby, P. (2000). Fatty acid modulation of endothelial activation. Am J
Clin Nutr.,71,2135-223S.

De Lorgeril, M., Salen, P., Martin, J.-L., Monjaud, I., Delaye, J. & Mamelle, N. (1999).
Mediterranean diet, traditional risk factors, and the rate of cardiovascular complications after
myocardial infarction. Circulation, 99, 779-785.

72



Deshaies, Y. & Allard, C. (1981). Serum high-density lipoprotein cholesterol in male and female
Olympic athletes. Medicine And Science In Sports And Exercise, 14, 207-211.

Després, J.P., Lemieux, I., Dagenais, G.R., Cantin, B. & Lamarche, B. T. (2000). HDL-cholesterol
as a marker of coronary heart disease risk: the Quebec cardiovascular study. Atherosclerosis, 153,
263-272.

Deurenberg-Yap, M., Chew, S. & Deurenberg, P. (2002). Elevated body fat percentage and
cardiovascular risks at low body mass index levels among Singaporean Chinese, Malays and
Indians. Obesity Reviews, 3, 209-215.

Drazner, M. H. (2011). The progression of hypertensive heart disease. Circulation, 123, 327-334.

Durstine, J., Crouse, S. & Moffatt, R. (2000). Lipids in exercise and sports. Energy-Yielding
Macronutrients And Energy Metabolism In Sports Nutrition, 1, 87-117.

Durstine, J. L., Grandjean, P. W., Davis, P. G., Ferguson, M. A., Alderson, N. L. & Dubose, K. D.
(2001). Blood lipid and lipoprotein adaptations to exercise. Sports Medicine, 31, 1033-1062.

Elmer, P. J., Obarzanek, E., Vollmer, W. M., Simons-Morton, D., Stevens, V. J., Young, D. R.,
Lin, P.-H., Champagne, C., Harsha, D. W. & Svetkey, L. P. (2006). Effects of comprehensive
lifestyle modification on diet, weight, physical fitness, and blood pressure control: 18-month
results of a randomized trial. Annals of Internal Medicine, 144, 485-495.

Elwood, P.C., Pickering, J.E., Fehily, A.M., Hughes, J., Ness, A.R. (2004). Milk drinking,
ischaemic heart disease and ischaemic stroke I. Evidence from the Caerphilly cohort. Eur J Clin
Nutr,58,711-717.

Escalona, A., Sarfo, M. & Kudua, L. (2004). Obesity and systemic hypertension in Accra
communities. Ghana Medical Journal, 38, 145-148.

Estruch, R., Martinez-Gonzalez, M. A., Corella, D., Salas-Salvado, J., Ruiz-Gutiérrez, V., Covas,
M. 1., Fiol, M., Gémez-Gracia, E., Lopez-Sabater, M. C. & Vinyoles, E. (2006). Effects of a
mediterranean-style diet on cardiovascular risk factorsa randomized trial. Annals of Internal
Medicine, 145, 1-11.

Estruch, R., Ros, E., Salas-Salvado, J., Covas, M.-1., Corella, D., Aros, F., Gomez-Gracia, E.,
Ruiz-Gutiérrez, V., Fiol, M. & Lapetra, J. (2013). Primary prevention of cardiovascular disease
with a Mediterranean diet. New England Journal of Medicine, 368, 1279-1290.

Evans, C. C. & Cassady, S. L. (2010). Sudden cardiac death in athletes: what sport-rehabilitation
specialists need to know. JSR, 12, 321-334.

Evans, C. C., Schwarz, L. & Masihi, M. (2008). Screening for heart disease in athletes by athletic
trainers and sports physical therapists. Journal of Sports Rehabilitation, 17, 171.

73



Fung, T. T., Chiuve, S. E., Mccullough, M. L., Rexrode, K. M., Logroscino, G. & Hu, F. B.
(2008). Adherence to a DASH-style diet and risk of coronary heart disease and stroke in women.
Archives of Internal Medicine, 168, 713-720.

Gao, W., Qiao, Q. & Tuomilehto, J. (2003). Post-challenge hyperglycaemia rather than fasting
hyperglycaemia is an independent risk factor of cardiovascular disease events. Clinical
Laboratory, 50, 609-615.

Gavin Ill, J. R., Alberti, K., Davidson, M. B. & Defronzo, R. A. (1997). Report of the expert
committee on the diagnosis and classification of diabetes mellitus. Diabetes Care, 20, 1183.

Genest, J. (2008). The Yin and Yang of high-density lipoprotein cholesterol. Journal of the
American College of Cardiology, 51, 643-644.

Gerstein, H. C. & Yusuf, S. (1996). Dysglycaemia and risk of cardiovascular disease. The Lancet,
347, 949-950.

Gibbons, R. J., Balady, G. J., Bricker, J. T., Chaitman, B. R., Fletcher, G. F., Froelicher, V. F.,
Mark, D. B., Mccallister, B. D. & Mooss, A. N. (2002). ACC/AHA 2002 guideline update for
exercise testing: summary article: A report of the American College of Cardiology/American
Heart Association Task Force on Practice Guidelines (committee to update the 1997 exercise
testing guidelines), the American College of Cardiology Foundation and the American Heart
Association, Inc. Journal of the American College of Cardiology, 40, 1531-1540.

Gomes, M. D. B. (2013). Impact of diabetes on cardiovascular disease: an update. International
Journal of Hypertension, 4, 23-25.

Gordon, T. (1988). The Diet-heart idea Outline of a history. American Journal Of Epidemiology,
127, 220-225.

Haddy, F.J., (2006). Role of dietary salt in hypertension. Life Sciences, 79,1585-1592.

Hagberg, J. M., Montain, S. J., Martin, W. H. & Ehsani, A. A. (1989). Effect of exercise training
in 60-to 69-year-old persons with essential hypertension. The American Journal of Cardiology, 64,
348-353.

Hanson, P., Andrea, B., Delee, J., Drez, D. & Stanitski, C. (1994). Treatment of hypertension in
athletes. In:DelLee J. Drez D. Starits ki CL, eds. Orthopaedic Sports Medicine: Principles and
Practice. Philadelphia, Saunders, 307-319.

Harmon, K. G., Asif, I. M., Klossner, D. & Drezner, J. A. (2011). Incidence of sudden cardiac
death in National Collegiate Athletic Association Athletes Clinical Perspective. Circulation, 123,
1594-1600.

Harris, W.S., Mozaffarian, D., Rimm, E., Kris-Etherton, P., Rudel, L.L., Appel, L.J., Engler,
M.M., Engler, M.B., Sacks, F. (2009). Omega-6 Fatty Acids and risk for cardiovascular disease: A

74



Science Advisory From American Heart Association Nutrition Subcommittee of the Council on
Nutrition, Physical Activity, and Metabolism; Council on Cardiovascular Nursing; and Council on
Epidemiology and Prevention. Circulation, 119,902-907.

He, F., Nowson, C., Lucas, M. & Macgregor, G. (2007). Increased consumption of fruit and
vegetables is related to a reduced risk of coronary heart disease: meta-analysis of cohort studies.
Journal of Human Hypertension, 21, 717-728.

Hoshide, S., Kario, K., Hoshide, Y., Umeda, Y., Hashimoto, T., Kunii, O., Ojima, T. & Shimada,
K. (2003). Associations between nondipping of nocturnal blood pressure decrease and
cardiovascular target organ damage in strictly selected community-dwelling normotensives.
American Journal Of Hypertension, 16, 434-438.

Hu, F. B., Bronner, L., Willett, W. C., Stampfer, M. J., Rexrode, K. M., Albert, C. M., Hunter, D.
& Manson, J. E. (2002). Fish and omega-3 fatty acid intake and risk of coronary heart disease in
women. JAMA, 287, 1815-1821.

Hu, F. B. & Willett, W. C. (2002). Optimal diets for prevention of coronary heart disease. JAMA,
288, 2569-2578.

Hung, H.-C., Joshipura, K. J., Jiang, R., Hu, F. B., Hunter, D., Smith-Warner, S. A., Colditz, G.
A., Rosner, B., Spiegelman, D. & Willett, W. C. (2004). Fruit and vegetable intake and risk of
major chronic disease. Journal of the National Cancer Institute, 96, 1577-1584.

Iglesias-Gutiérrez, E., Garcia, A., Garcia-Zapico, P., Pérez-Landaluce, J., Patterson, A. M. &
Garcia-Rovés, P. M. (2012). Is there a relationship between the playing position of soccer players
and their food and macronutrient intake? Applied Physiology, Nutrition, and Metabolism, 37, 225-
232.

INTERSALT Cooperative Research Group, (1994). Urinary electrolyte excretion in 24 hours and
blood pressure in the INTERSALT study: I. Estimates of Reliability. American Journal of
Epidemiology, 139, 927-939.

Iso, H., Stampfer, M.J., Manson, J.E., Rexrode, K., Hennekens, C.H., Colditz, G.A.,Speizer, F.E.,
Willett, W.C. (1999). Prospective study of calcium, potassium, and magnesium intake and risk of
stroke in women. Stroke,30,1772-1779.

Jauch, E. C., Saver, J. L., Demaerschalk, B. M., Khatri, P., Mcmullan Jr, P. W., Qureshi, A. 1.,
Rosenfield, K., Scott, P. A., Summers, D. R. & Wang, D. Z. (2013). AHA/ASA Guideline. Stroke,
44, 870-947.

Jee, S.H., Miller, E.R., Guallar, E., Singh, V.K., Appel, L.J. and Klag, M.J., (2002). The effect of
magnesium supplementation on blood pressure: a meta-analysis of randomized clinical trials.
American Journal of Hypertension, 15,691-696.

Jones, A. (2012). Triglycerides and cardiovascular risk. Heart, heartjnl-2012-302968.

75



Karpinos, A. R., Roumie, C. L., Nian, H., Diamond, A. B. & Rothman, R. L. (2013). High
prevalence of hypertension among collegiate football athletes. Circulation: Cardiovascular
Quality and Outcomes, 6, 716-723.

Karelis, A. D., St-Pierre, D. H., Conus, F., Rabasa-Lhoret, R. & Poehlman, E. T. (2004).
Metabolic and body composition factors in subgroups of obesity: what do we know? The Journal
of Clinical Endocrinology & Metabolism, 89, 2569-2575.

Keys, A. (1980). Seven Countries. A multivariate analysis of death and coronary heart disease,
Harvard University Press.

Knoops, K. T., De Groot, L. C., Kromhout, D., Perrin, A.-E., Moreiras-Varela, O., Menotti, A. &
Van Staveren, W. A. (2004). Mediterranean diet, lifestyle factors, and 10-year mortality in elderly
European men and women: the HALE project. JAMA, 292, 1433-1439.

Kopelman, P. G. (2000). Obesity as a medical problem. Nature, 404, 635-643.

Kreider, R. B., Wilborn, C. D., Taylor, L., Campbell, B., Almada, A. L., Collins, R., Cooke, M.,
Earnest, C. P., Greenwood, M. & Kalman, D. S. (2010). ISSN exercise & sport nutrition review:
research & recommendations. Journal of the International Society of Sports Nutrition, 7, 7.

Kris-Etherton, P. M., Zhao, G., Binkoski, A. E., Coval, S. M. & Etherton, T. D. (2001). The
effects of nuts on coronary heart disease risk. Nutrition Reviews, 59, 103-111.

Kris-Etherton, P. M., Harris, W. S., Appel, L. J., (2003). Omega-3 Fatty Acids and Cardiovascular
Disease

New Recommendations From the American Heart Association. Arterioscler Thromb Vasc
Biol.,23,151-152.

Krél, W., Mamcarz, A. & Braksator, W. (2016). Sudden cardiac death in athletes. Via Medica Ul
Swietokrzyska 73, 80-180.

Leblanc, J. C., Gall, F. L., Grandjean, V. & Verger, P. (2002). Nutritional intake of French soccer
players at the Clairefontaine training center. International Journal of Sport Nutrition and Exercise
Metabolism, 12, 268-280.

Leddy, J. J. & 1zzo, J. (2009). Hypertension in athletes. The Journal of Clinical Hypertension, 11,
226-233.

Lehmann, M., Durr, H., Merkelbach, H. & Schmid, A. (1990). Hypertension and sports activities:
institutional experience. Clinical Cardiology, 13, 197-208.

Lemogoum, D., Seedat, Y. K., Mabadeje, A. F., Mendis, S., Bovet, P., Onwubere, B., Blackett, K.
N., Lenfant, C., Kabangu, J. R. B. & Block, P. (2003). Recommendations for prevention, diagnosis

76



and management of hypertension and cardiovascular risk factors in sub-Saharan Africa. Journal Of
Hypertension, 21, 1993-2000.

Leon, A. S. & Bronas, U. G. (2009). Dyslipidemia and risk of coronary heart disease: Role of
lifestyle approaches for its management. American Journal Of Lifestyle Medicine, 3, 257-273.

Libby, P., Ridker, P. M. & Hansson, G. K. (2011). Progress and challenges in translating the
biology of atherosclerosis. Nature, 473, 317-325.

Lichtenstein, A. H., Appel, L. J., Brands, M., Carnethon, M., Daniels, S., Franch, H. A., Franklin,
B., Kris-Etherton, P., Harris, W. S. & Howard, B. (2006). Diet and lifestyle recommendations
revision. Circulation, 114, 82-96.

Lim, G. B. (2013). Public health: Global burden of cardiovascular disease. Nature Reviews
Cardiology, 10, 59-59.

Lin, P. H., Karanja, N.,Erlinger, T.P., Miller, E. R., Bray, G.A. (2004). The DASH diet for high
blood pressure:

From clinical trial to dinner table. Cleveland Clinic Journal Of Medicine, 71,745.

Link, M. S. & Estes, N. M. (2012). Sudden cardiac death in the athlete bridging the gaps between
evidence, policy, and practice. Circulation, 125, 2511-2516.

Liu, S., Stampfer, M. J., Hu, F. B., Giovannucci, E., Rimm, E., Manson, J. E., Hennekens, C. H. &
Willett, W. C. (1999). Whole-grain consumption and risk of coronary heart disease: results from
the Nurses' Health Study. The American Journal of Clinical Nutrition, 70, 412-419.

Liu, S., Willett, W.C., Stampfer, M. J., Hu, F. B., Giovannucci, E., Rimm, E., Manson, J. E.,
Hennekens, C. H.(2000). A prospective study of dietaryglycemic load, carbohydrate intake, and
risk of coronary heart disease in US women. Am J Clin Nutr., 71,1455-1461.

Livesay, J. J. (2007). Editorial Commentary: Cardiovascular Disease in Africa. Texas Heart
Institute Journal, 34, 6.

Loucks, A. B. (2004). Energy balance and body composition in sports and exercise. Journal of
Sports Sciences, 22, 1-14.

Malnick, S. D. & Knobler, H. (2006). The Medical Complications Of Obesity. QJM, 99, 565-579.

Manolis, A. J., Rosei, E. A., Coca, A., Cifkova, R., Erdine, S. E., Kjeldsen, S., Lip, G. Y.,
Narkiewicz, K., Parati, G. & Redon, J. (2012). Hypertension and atrial fibrillation: diagnostic
approach, prevention and treatment. Position paper of the Working Group ‘Hypertension
Arrhythmias and Thrombosis’ of the European Society of Hypertension. Journal of Hypertension,
30, 239-252.

Marinou, K., Tousoulis, D., Antonopoulos, A. S., Stefanadi, E. & Stefanadis, C. (2010). Obesity
and cardiovascular disease: from pathophysiology to risk stratification. International Journal of
Cardiology, 138, 3-8.

77



Maron, B. J. (1998). Heart disease and other causes of sudden death in young athletes. Current
Problems In Cardiology, 23, 477-529.

Maron, B. J., Doerer, J. J., Haas, T. S., Tierney, D. M. & Mueller, F. O. (2009). Sudden deaths in
young competitive athletes analysis of 1866 Deaths in the United States, 1980-2006. Circulation,
119, 1085-1092.

Mbewu, A. & Mbanya, J. (2006). Cardiovascular disease: Disease and mortality in sub-Saharan
Africa. Cardiovascular Disease (2nd ed., chapter 21). Washington DC: World Bank.

Meeuwsen, S., Horgan, G. & Elia, M. (2010). The relationship between BMI and percent body fat,
measured by bioelectrical impedance, in a large adult sample is curvilinear and influenced by age
and sex. Clinical Nutrition, 29, 560-566

Mendis, S. & Alwan, A. (2011). Prioritized research agenda for prevention and control of
noncommunicable diseases. Geneva: World Health Organization.

Mensah, G. A. (2008). Epidemiology of stroke and high blood pressure in Africa. Heart, 94, 697-
705.

Mente, A., de Koning, L., Shannon, H.S., Anand, S.S.(2009). A systematic review of the evidence
supporting a causal link between dietary factors and coronary heart disease. Arch Intern
Med,169,659-69.

Miller, M. (2009). Dyslipidemia and cardiovascular risk: the importance of early prevention. QIM,
102, 657-667.

Miller, M., Stone, N. J., Ballantyne, C., Bittner, V., Criqui, M. H., Ginsberg, H. N., Goldberg, A.
C., Howard, W. J., Jacobson, M. S. & Kiris-Etherton, P. M. (2011). Triglycerides and
cardiovascular disease. Circulation, 123, 2292-2333.

Moore, L.L., Singer, M.R., Bradlee, M.L., Djoussé, L., Proctor, M.H., Cupples, L.A. and Ellison,
R.C.(2005). Intake of fruits, vegetables, and dairy products in early childhood and subsequent
blood pressure change. Epidemiology, 16,4-11.

Morris, M.C.(1994). Dietary fats and blood pressure. J Cardiovasc Risk, 1, 21-30

Musunuru, K. (2010). Atherogenic dyslipidemia: cardiovascular risk and dietary intervention.
Lipids, 45, 907-914.

National Cholesterol Education Program (NCEP) Adult Treatment Panel 111 (2001). Third report
of the National Cholesterol Education Program (NCEP) expert panel on detection, evaluation, and
treatment of high blood cholesterol in adults (Adult Treatment Panel I11) final report. Circulation,
106, 3143-3143.

78



National Cholesterol Education Program (NCEP) Adult Treatment Panel (ATP) Il (2002).
Executive summary of the Third Report of the National Cholesterol Education Program (NCEP)
expert panel on detection, evaluation, and treatment of high blood cholesterol in adults (Adult
Treatment Panel 111). JAMA, 285, 2486.

Ness, A.R., Smith, G.D., Hart, C. (2001).Milk, coronary heart disease and mortality. J Epidemiol
Community Health,55,379 —382.

Nordestgaard, B. G., Chapman, M. J., Humphries, S. E., Ginsberg, H. N., Masana, L., Descamps,
O. S., Wiklund, O., Hegele, R. A, Raal, F. J. & Defesche, J. C. (2013). Familial
hypercholesterolaemia is underdiagnosed and undertreated in the general population: guidance for
clinicians to prevent coronary heart disease: Consensus Statement of the European Atherosclerosis
Society. European Heart Journal, 34, 3478-3490.

Obarzanek, E., Sacks, F. M., Vollmer, W. M., Bray, G. A., Miller, E. R., Lin, P.-H., Karanja, N.
M., Most-Windhauser, M. M., Moore, T. J. & Swain, J. F. (2001). Effects on blood lipids of a
blood pressure—lowering diet: the Dietary Approaches to Stop Hypertension (DASH) Trial. The
American Journal of Clinical Nutrition, 74, 80-89.

O’connor, F. G., Meyering, C. D., Patel, R. & Oriscello, R. P. (2007). Hypertension, athletes, and
the sports physician: implications of JNC VII, the Fourth Report, and the 36th Bethesda
Conference Guidelines. Current Sports Medicine Reports, 6, 80-84.

Ofori-Asenso, R., Agyeman, A. A., Laar, A. & Boateng, D. (2016). Overweight and obesity
epidemic in Ghana—a systematic review and meta-analysis. BMC Public Health, 16, 1239.

Ofori, P. K., Biddle, S. & Lavallee, D. (2012). The role of superstition among professional
footballers in Ghana. Athletic Insight, 4, 115.

Ogden, C. L., Carroll, M. D., Curtin, L. R., Mcdowell, M. A., Tabak, C. J. & Flegal, K. M. (2006).
Prevalence of overweight and obesity in the United States, 1999-2004. JAMA, 295, 1549-1555

Owusu, I. K., Adu-Boakye, Y. & Tetteh, L. A. (2014). Hypertensive heart failure in Kumasi,
Ghana. Open Science Journal of Clinical Medicine, 2, 39-43.

Pamnani, M.B., Chen, X., Haddy, F.J., Schooley, J.F. and Mo, Z., (2000). Mechanism of
antihypertensive effect of dietary potassium in experimental volume expanded hypertension in
rats. Clinical and Experimental Hypertension, 22, 555-569.

Paneni, F., Beckman, J. A., Creager, M. A. & Cosentino, F. (2013). Diabetes and vascular disease:
pathophysiology, clinical consequences, and medical therapy: part I. European Heart Journal,
eht149.

Pelliccia, A. & Corrado, D. (2017). Cardiovascular screening for the prevention of sudden cardiac
death in athletes. IOC Manual of Sports Cardiology, 15,74-81.

79



Perk, J., De Backer, G., Gohlke, H., Graham, 1., Reiner, Z., Verschuren, M., Albus, C., Benlian, P.,
Boysen, G. & Cifkova, R. (2012). European Guidelines on cardiovascular disease prevention in
clinical practice (version 2012). European Heart Journal, 33, 1635-1701.

Pereira, M.A., Jacobs Jr, D.R., Van Horn, L., Slattery, M.L., Kartashov, A.l. and Ludwig, D.S.,
(2002). Dairy consumption, obesity, and the insulin resistance syndrome in young adults: the
CARDIA Study. JAMA, 287,2081-2089.

Pereira, M.A., Swain, .J, Goldfine, A.B., Rifai, .N, Ludwig, D.S. (2004). Effects of a low-glycemic
load diet on resting energy expenditure and heart disease risk factors during weight loss. JAMA,
292,2482-2490.

Porez, G., Prawitt, J., Gross, B. & Staels, B. (2012). Bile acid receptors as targets for the treatment
of dyslipidemia and cardiovascular disease Thematic Review Series: New lipid and lipoprotein
targets for the treatment of cardiometabolic diseases. Journal Of Lipid Research, 53, 1723-1737.

Pratt, J.H., 2005. Central role for ENaC in development of hypertension. Journal of the American
Society of Nephrology, 16, 3154-3159.

Prentice, A. M. & Jebb, S. A. (2001). Beyond body mass index. Obesity Reviews, 2, 141-147.
Rader, D. J. & Hovingh, G. K. (2014). HDL and cardiovascular disease. The Lancet, 384, 618-625.

Ray, T. R. & Fowler, R. (2004). Current issues in sports nutrition in athletes. Southern Medical
Journal, 97, 863-867.

Reddy, K. S. & Katan, M. B. (2004). Diet, nutrition and the prevention of hypertension and
cardiovascular diseases. Public Health Nutrition, 7, 167-186.

Resnick, L. (1999). The cellular ionic basis of hypertension and allied clinical conditions . Prog
Cardiovasc Dis,42,1-22

Rico-Sanz, J. (1998). Body composition and nutritional assessments in soccer. International
Journal of Sport Nutrition, 8, 113-123.

Ridker, P. M., Rifai, N., Cook, N. R., Bradwin, G. & Buring, J. E. (2005). Non—HDL cholesterol,
apolipoproteins Al and B100, standard lipid measures, lipid ratios, and CRP as risk factors
forcardiovascular disease in women. JAMA, 294, 326-333.

Rimm, E. (2001). Folate and vitamin B6 from diet and supplements in relation to risk of coronary
heart disease among women. Functions of Vitamins beyond Recommended Dietary Allowances.
55, 42-45. Karger Publishers.

Rodriguez, N. R., Dimarco, N. M. & Langley, S. (2009). Position of the American dietetic

association, dietitians of Canada, and the American College of Sports Medicine: nutrition and
athletic performance. Journal of the American Dietetic Association, 109, 509-527.

80



Rogol, A. D., Clark, P. A. & Roemmich, J. N. (2000). Growth and pubertal development in
children and adolescents: effects of diet and physical activity. The American Journal Of Clinical
Nutrition, 72, 521s-528s.

Roth, G. A., Forouzanfar, M. H., Moran, A. E., Barber, R., Nguyen, G., Feigin, V. L., Naghavi,
M., Mensah, G. A. & Murray, C. J. (2015). Demographic and epidemiologic drivers of global
cardiovascular mortality. New England Journal of Medicine, 372, 1333-1341.

Ruderman, N., Chisholm, D., Pi-Sunyer, X. & Schneider, S. (1998). The metabolically obese,
normal-weight individual revisited. Diabetes, 47, 699-713.

Sacks, F., Svetkey, L., Vollmer, W., Appel, L., Bray, G., Harsha, D., Obarzanek, E., Conlin, P.,
Miller, E. & Simons-Morton, D. (2001). DASH-Sodium Collaborative Research Group: Effects on
blood pressure of reduced dietary sodium and the Dietary Approaches to Stop Hypertension
(DASH) diet. N Engl J Med, 344, 3-10.

Sanossian, N., Saver, J. L., Navab, M. & Ovbiagele, B. (2007). High-Density Lipoprotein
Cholesterol. Stroke, 38, 1104-1109.

Sanuade, O. A., Anarfi, J. K., Aikins, A. D.-G. & Koram, K. A. (2014). Patterns of cardiovascular
disease mortality in Ghana: a 5-year review of autopsy cases at Korle-Bu Teaching Hospital.
Ethnicity & Disease, 24, 55-59.

Sarwar, N., Danesh, J., Eiriksdottir, G., Sigurdsson, G., Wareham, N., Bingham, S., Boekholdt, S.
M., Khaw, K.-T. & Gudnason, V. (2007). Triglycerides and the risk of coronary heart disease.
Circulation, 115, 450-458.

Savolainen, A., Keto, P., Poutanen, V.P., Hekali, P., Standertskjold-Nordenstam, C.G., Rames, A.
and Kupari, M., (1996). Effects of angiotensin-converting enzyme inhibition versus [3-adrenergic
blockade on aortic stiffness in essential hypertension. Journal Of Cardiovascular Pharmacology,
27,99-104.

Schmid, A., Schmidt-Truckséss, A., Huonker, M., Koénig, D., Eisenbarth, I., Sauerwein, H.,
Brunner, C., Storch, M., Lehmann, M. & Keul, J. (2001). Catecholamines response of high
performance wheelchair athletes at rest and during exercise with autonomic dysreflexia.
International Journal of Sports Medicine, 22, 2-7.

Schmied, C. & Borjesson, M. (2014). Sudden cardiac death in athletes. Journal of Internal
Medicine, 275, 93-103.

Schwartz, G. G., Olsson, A. G., Szarek, M. & Sasiela, W. J. (2005). Relation of characteristics of

metabolic syndrome to short-term prognosis and effects of intensive statin therapy after acute
coronary syndrome. Diabetes Care, 28, 2508-2513.

81



Schwartz, R. & Hirth, V. (1995). The effects of endurance and resistance training on blood
pressure. International journal of obesity and related metabolic disorders: journal of the
International Association for the Study of Obesity, 19, 52-57.

Scottish Intercollegiate Guidelines Network (SIGN). Risk Estimation and the Prevention of
Cardiovascular Disease. A National Clinical Guideline 2007. Report No. 97.

Selden, M. A., Helzberg, J. H. & Waeckerle, J. F. (2009). Early cardiovascular mortality in
professional football players: fact or fiction? The American Journal of Medicine, 122, 811-814.

Shai, I., Rimm, E. B., Hankinson, S. E., Curhan, G., Manson, J. E., Rifai, N., Stampfer, M. J. &
Ma, J. (2004). Multivariate assessment of lipid parameters as predictors of coronary heart disease
among postmenopausal women. Circulation, 110, 2824-2830.

Sharma, S. (2003). Athlete's heart-effect of age, sex, ethnicity and sporting discipline.
Experimental Physiology, 88, 665-669.

Shiroma, E. J. & Lee, I.-M. (2010). Physical activity and cardiovascular health lessons learned
from epidemiological studies across age, gender, and race/ethnicity. Circulation, 122, 743-752.

Shriver, L. H., Betts, N. M. & Wollenberg, G. (2013). Dietary intakes and eating habits of college
athletes: are female college athletes following the current sports nutrition standards? Journal of
American College Health, 61, 10-16.

Singh, A., Singh, S., Singh, N., Agrawal, N. & Gopal, K. (2011). Obesity and dyslipidemia. Int J
Biol Med Res, 2, 824-8.

Siri-Tarino, P.W., Sun, Q., Hu, F.B., Krauss, R.M.(2010). Meta-analysis of prospective cohort
studies evaluating the association of saturated fat with cardiovascular disease. Am J Clin
Nutr,91,535-46.

Siscovick, D. S., Raghunathan, T., King, I., Weinmann, S., Wicklund, K. G., Albright, J.,
Bovbjerg, V., Arbogast, P., Smith, H. & Kushi, L. H. (1995). Dietary intake and cell membrane
levels of long-chain n-3 polyunsaturated fatty acids and the risk of primary cardiac arrest. JAMA,
274, 1363-1367.

Slavin, J., Jacobs, D. & Marquart, L. (1997). Whole-grain consumption and chronic disease:
Protective mechanisms. Nutrition and Cancer, 27, 14-21.

Song, Y., He, K., Levitan, E.B., Manson, J.E. and Liu, S., (2006). Effects of oral magnesium
supplementation on glycaemic control in Type 2 diabetes: a meta-analysis of randomized double-
blind controlled trials. Diabetic Medicine, 23,1050-1056.

Spencer, E. A., Pirie, K. L., Stevens, R. J., Beral, V., Brown, A., Liu, B., Green, J., Reeves, G. K.

& Collaborators, M. W. S. (2008). Diabetes and modifiable risk factors for cardiovascular disease:
the prospective Million Women Study. European Journal Of Epidemiology, 23, 793-799.

82



Spooner, P. M., Albert, C., Benjamin, E. J., Boineau, R., Elston, R. C., George, A. L., Jouven, X.,
Kuller, L. H., Maccluer, J. W. & Marban, E. (2001). Sudden cardiac death, genes, and
arrhythmogenesis consideration of new population and mechanistic approaches from a National
Heart, Lung, and Blood Institute Workshop, Part Il. Circulation, 103, 2447-2452.

Steffen, L.M., Kroenke, C.H., Yu, X., Pereira, M.A., Slattery, M.L., Van Horn, L., Gross, M.D.
and Jacobs, D.R., 2005. Associations of plant food, dairy product, and meat intakes with 15-y
incidence of elevated blood pressure in young black and white adults: the Coronary Artery Risk
Development in Young Adults (CARDIA) Study. The American Journal of Clinical Nutrition,
82,1169-1177.

Stern, R. A, Riley, D. O., Daneshvar, D. H., Nowinski, C. J., Cantu, R. C. & Mckee, A. C. (2011).
Long-term consequences of repetitive brain trauma: chronic traumatic encephalopathy. PM&R, 3,
S460-S467

St-Onge, M.-P., Janssen, |. & Heymsfield, S. B. (2004). Metabolic syndrome in normal-weight
Americans. Diabetes Care, 27, 2222-2228.

Stiefel, E. C., Field, L., Replogle, W., Mcintyre, L., Igboechi, O. & Savoie lii, F. H. (2016). The
prevalence of obesity and elevated blood pressure in adolescent student athletes from the state of
Mississippi. Orthopaedic Journal Of Sports Medicine, 4, 23-25.

Takachi, R., Inoue, M., Ishihara, J., Kurahashi, N., Iwasaki, M., Sasazuki, S., Iso, H., Tsubono, Y.
& Tsugane, S. (2008). Fruit and vegetable intake and risk of total cancer and cardiovascular
disease: Japan public health center-based prospective study. American Journal of Epidemiology,
167, 59-70.

Takahashi, M., Tsuboyama-Kasaoka, N., Nakatani, T., Ishii, M., Tsutsumi, S., Aburatani, H. &
Ezaki, O. (2002). Fish oil feeding alters liver gene expressions to defend against PPAR« activation
and ROS production. American Journal of Physiology-Gastrointestinal and Liver Physiology, 282,
G338-G348.

Tayie, F. A. K., and Lartey, A. (1999). Nutrients contents of some Ghanaian Foods. University of
Ghana Nutrition and Food Science Department, Legon.

Tenenbaum, A., Klempfner, R. & Fisman, E. Z. (2014). Hypertriglyceridemia: a too long unfairly
neglected major cardiovascular risk factor. Cardiovascular Diabetology, 13, 159.

Thompson, P. D., Cullinane, E., Henderson, L. O. & Herbert, P. N. (1980). Acute effects of
prolonged exercise on serum lipids. Metabolism, 29, 662-665.

Thompson, P. D., Franklin, B. A., Balady, G. J., Blair, S. N., Corrado, D., Estes, N. M., Fulton, J.

E., Gordon, N. F., Haskell, W. L. & Link, M. S. (2007). Exercise and acute cardiovascular events
placing the risks into perspective: a scientific statement from the American Heart Association

83



Council on Nutrition, Physical Activity, and Metabolism and the Council on Clinical Cardiology.
Circulation, 115, 2358-2368.

Thompson, T. G. & Veneman, A. M. (2005). Dietary Guidelines For Americans 2005. United
States Department of Health and Human Services and United States Department of Agriculture.

Tolfrey, K., Jones, A. M. & Campbell, I. G. (2000). The effect of aerobic exercise training on the
lipid-lipoprotein profile of children and adolescents. Sports Medicine, 29, 99-112.

Toshima, S.-1., Hasegawa, A., Kurabayashi, M., Itabe, H., Takano, T., Sugano, J., Shimamura, K.,
Kimura, J., Michishita, 1. & Suzuki, T. (2000). Circulating oxidized low density lipoprotein levels.
Arteriosclerosis, Thrombosis, And Vascular Biology, 20, 2243-2247.

Tucker, A. M., Vogel, R. A., Lincoln, A. E., Dunn, R. E., Ahrensfield, D. C., Allen, T. W., Castel,
L. W., Heyer, R. A., Pelman, E. J. & Strollo, P. J. (2009). Prevalence of cardiovascular disease
risk factors among National Football League players. JAMA, 301, 2111-2119.

United States Department of Agriculture and United States Department of Health and Human
Services (2010). Dietary guidelines for Americans, 2010.: US Government Printing Office,
Washington,DC..

United States Department of Health and Human Services, (1995). US Department of Agriculture:
Nutrition and Your Health: Dietary Guidelines for Americans. US Government Printing Office,
Washington, DC.

Unwin, N., Shaw, J., Zimmet, P. & Alberti, K. (2002). Impaired glucose tolerance and impaired
fasting glycaemia: the current status on definition and intervention. Diabetic Medicine, 19, 708-
723.

Van Camp, S. P., Bloor, C. M., Mueller, F. O., Cantu, R. C. & Olson, H. G. (1995). Nontraumatic
sports death in high school and college athletes. Medicine and Science in Sports and Exercise, 27,
641-647.

Visvanathan, R., Chen, R., Horowitz, M., Chapman, 1.(2004). Blood pressure responses in healthy
older people to 50 g carbohydrate drinks with differing glycaemic effects. Br J Nutr.,92,335-340

Wang, L., Manson, J.E., Buring, J.E., Lee, .M. and Sesso, H.D.(2008). Dietary intake of dairy
products, calcium, and vitamin D and the risk of hypertension in middle-aged and older women.
Hypertension, 51, 1073-1079.

Wannamethee, S. G., Shaper, A. G., Whincup, P. H., Lennon, L. & Sattar, N. (2011). Impact of
diabetes on cardiovascular disease risk and all-cause mortality in older men: influence of age at
onset, diabetes duration, and established and novel risk factors. Archives of Internal Medicine,
171, 404-410.

84



Wasfy, M. M., Hutter, A. M. & Weiner, R. B. (2016). Sudden cardiac death in athletes. Methodist
Debakey Cardiovascular Journal, 12, 76-80.

Whelton, P. K. (2003). Potassium and blood pressure. Hypertension primer. American Heart
Association/Council on High Blood Pressure Research, 5,280-282.

World Health Organisation,  (1995). Physical status: The use of and interpretation of
anthropometry, Report of a WHO Expert Committee.

World Health Organization (2005). Preventing chronic diseases: a vital investment: WHO global
report.

World Health Organization, (2009). Global health risks: mortality and burden of disease
attributable to selected major risks, World Health Organization.

World health Organization, (2011). Cardiovascular diseases (CVDs): Fact sheet No. 317. 2011.
Geneva: World Health Organization Google Scholar.

World Health Organisation (2012). Risk of premature death from target NCDs Data by
Country(Accessed on 2016 October 24). Available
online:http://apps.who.int/gho/data/view.main.2485

World Health Organization, (2013). Obesity and Overweight. Fact Sheet No 311. Updated March
2013. World Health Organization. Available: http://www. who.
int/mediacentre/factsheets/fs311/en/index. html. Accessed on 9 July,2017.

World Health Organisation and American Diabetes Association Consultation, (1999). Definition,
diagnosis and classification of diabetes mellitus and its complications. Technical Report Series
646.

Yamori, Y., Taguchi, T., Mori, H. and Mori, M., (2010). Low cardiovascular risks in the middle
aged males and females excreting greater 24-hour urinary taurine and magnesium in 41 WHO-
CARDIAC study populations in the world. Journal of Biomedical Science, 17,21.

Yu, E., Rimm, E., Qi, L., Rexrode, K., Albert, C. M., Sun, Q., Willett, W. C., Hu, F. B. & Manson,
J. E. (2016). Diet, Lifestyle, Biomarkers, Genetic Factors, and Risk of Cardiovascular Disease in
the Nurses’ Health Studies. American Journal of Public Health, 106, 1616-1623.

Yudkin, J.(1967). Sugar and ischaemic heart disease. Practitioner,198,680—683.

Yudkin, J. (1978). Dietary factors in atherosclerosis: sucrose. Lipids. 13,370-372

Yusuf, S., Hawken, S., Ounpuu, S., Dans, T., Avezum, A., Lanas, F., Mcqueen, M., Budaj, A.,
Pais, P. & Varigos, J. (2004). Effect of potentially modifiable risk factors associated with
myocardial infarction in 52 countries (the INTERHEART study): case-control study. The Lancet,
364, 937-952.

85



Zemel, M.B., (1998). Nutritional and endocrine modulation of intracellular calcium: implications
in obesity, insulin resistance and hypertension. In Molecular and Cellular Effects of Nutrition on
Disease Processes Springer US,28,129-136.

Zemel, M.B., (2002). Regulation of adiposity and obesity risk by dietary calcium: mechanisms and
implications. Journal of the American College of Nutrition, 21,146S-151S.

86



APPENDIX
APPENDIX A
Participant Information Leaflet and Consent Form

This leaflet must be given to all prospective participants to enable them know enough about the

research before deciding to or not to participate

Title of Research: Assessing the prevalence of cardiovascular disease risk factors
among football players of the premiership clubs in Ashanti Region of Ghana

(For example: Phase III randomized clinical trial of “New Toothpaste” for Treatment of Fetororis)

Name(s) and affiliation(s) of researcher(s): Daniel Afrifa

Background (Please explain simply and briefly what the study is about): the study is about
assessing the cardiovascular disease risk factors among football players using their nutritional
intake

Purpose(s) of research: the study is to find out the nutritional and dietary intake and the
prevalence of cardiovascular disease risk factors among the football players of the Premier League
Clubs in the Ashanti Region

Procedure of the research, what shall be required of each participant and approximate total
number of participants that would be involved in the research:

Risk(s): The risks that will be associated with this study will be the pain and discomfort during the
drawing of venous blood (5ml of blood).

Benefit(s): The participants will be educated on their nutritional and dietary intake. Their
biochemical indices such as lipid profile and fasting blood glucose will also be an added advantage
to the Participants as this is not routinely done by their clubs. (For example:

Confidentiality: Participants’ names will be recorded on the questionnaires. This will help when
giving feedback to study subjects about their laboratory results and nutritional status, so that they
can seek medical help. All information collected will be known by the members of the research
group only. No name will be used in any publication or reports of this study. However, as part of
our responsibility to conduct this research properly, we may allow officials from ethics committees
to have access to our records such as the names.
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Voluntariness: Taking part in this study should be out of your own free will. You are not under
obligation to participate. Research is entirely voluntary

Alternatives to participation: if you choose not to participate, this will not affect you in any way.

Withdrawal from the research: You may choose to withdraw from the research at any time
without having to explain yourself. You may also choose not to answer any question you find
uncomfortable or private.

Consequence of Withdrawal There will be no consequence, loss of benefit or care to you if you
choose to withdraw from the study. Please note however, that some of the information that may
have been obtained from you without identifiers (name etc.), before you chose to withdraw, may
still be modified or used in analysis reports and publications. We do promise to make good faith
and effort to comply with your wishes as much as practicable.

Costs/Compensation: For your time/inconvenience, we will compensate you with a snack to
show our appreciation for your participation.

Contacts: If any question concerning this study, you can contact Daniel Afrifa on 0248793527

Further, if you have any concern about the conduct of this study, your welfare or your rights
as a research participant, you may contact:

The Office of the Chairman
Committee on Human Research and Publication Ethics

Kumasi
Tel: 03220 63248 or 020 5453785

88



CONSENT FORM

Statement of person obtaining informed consent:

I have fully explained this research to and have given
sufficient information about the study, including that on procedures, risks and benefits, to enable the
prospective participant make an informed decision to or not to participate.

DATE: NAME:

Statement of person giving consent:
I have read the information on this study/tresearch or have had it translated into a language I
understand. I have also talked it over with the interviewer to my satisfaction.

I understand that my participation is voluntary (not compulsory).

I know enough about the purpose, methods, risks and benefits of the research study to decide that I
want to take part in it.

I understand that I may freely stop being part of this study at any time without having to explain
myself.

I have received a copy of this information leaflet and consent form to keep for myself.

NAME:

DATE: SIGNATURE/THUMB PRINT:

Statement of person witnessing consent (Process for Non-Literate Participants):

1 (Name of Witness) certify that information given to
(Name of Participant), in the local language, is a true
reflection of what | have read from the study Participant Information Leaflet, attached.

WITNESS’ SIGNATURE (maintain if participant is non-literate):

MOTHER'’S SIGNATURE (maintain if participant is under 18 years):

MOTHER’S NAME:

FATHER’S SIGNATURE (maintain if participant is under 18 years):

FATHER’S NAME:
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APPENDIX B: QUESTIONNAIRE: ASSESSING THE CARDIOVASCULAR DISEASE RISK FACTORS AMONG

SOCCER PLAYERS
A. SOCIO-DEMOGRAPHIC DATA
LINAE : .ttt erte e st e e e et e e e eaeae e ssae e e et aeeeenneseesennneaas 1. AGE: ............. yrs. CODE:
[Il. MARITAL STATUS: [ ] SINGLE [ ] MARRIED IV. TEAM: ettt et st v
V. POSITION: ..ot
B. ANTHROPOMETRIC DATA
I. HEIGHT: ... cm Il WEIGHT: ....ccveeee e Kg HLBMI: e, kg/m2
IV. BLOOD PRESSURE (BP): ................mmHg V. SKELETAL MUSCLE MASS: ......ccceeeuueee. %
VI. TOTAL BODY FAT: ...ccouvereevrenene % VII. VISCERAL FAT: ....ovveerrrenen. VIII. RM: e kcal
C. BIOCHEMICAL DATA
L. FBS: o e e mmol/L REFERENCE: < 7.0
ii. TOTAL CHOLESTEROL: ....ccccvveeeeerreennen. mmol/L REFERENCE:3.6-6.4
iii. TRIGLYCERIDE: .....coovveevreeecieerereeene mmol/L REFERENCE: 0.34 —1.82
V. HDL: e mmol/L REFERENCE: 0.90 - 3.00
V. LDL: e mmol/L REFERENCE: 0.00 — 3.88
D. FOOD FREQUENCY QUESTIONNAIRE
FOODS DAILY ONCE 2-3 >3 ONCE A >1A SELDOM NEVER
INA TIMES TIMES MONTH | MONTH | (IRREGULARIN
A. CARBOHYDRATES WEEK INA A THE YEAR)
WEEK WEEK
a. TUBERS
Cocoyam
Plantain
Sweet potatoes
Yam
Cassava (fufu, Konkonte,)
Gari
Others (specify)
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FOODS

DAILY

ONCE
INA
WEEK

TIMES
INA
WEEK

>3
TIMES

WEEK

ONCEA
MONTH

>1A
MONTH

SELDOM
(IRREGULAR IN
THE YEAR)

NEVER

b. GRAINS AND CEREALS

Plain Rice (White)

Plain Rice (Brown)

Waakye

Banku

Fante kenkey

Ga kenkey

Spaghetti/Macaroni

Akple

Tuo Zaafi

Omotuo

Mpotompoto

Maize Porridge

Hausa Koko (Millet Porridge)

Tom brown/weanimix

Rice Porridge

Oats Porridge

Wheat Porridge

Ekwegbemi

Others (specify)

B. PROTEINS

a. ANIMAL BASED PROTEINS

I. MEAT AND MEAT
PRODUCTS

Beef

Chicken

Boiled Eggs

Sausages

Cow’s skin (Wele)

Offals (Liver, intestines,
tripes)

Pork

Goat Meat

Snails

Sheep Meat

Grass cutter meat

Cat meat

Dog meat

Duck meat Rabbit Meat
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FOODS DAILY | ONCE 2-3 >3 ONCEA |>1A SELDOM NEVER
INA TIMES | TIMES | MONTH | MONTH | (IRREGULARIN
WEEK |INA A THE YEAR)
WEEK WEEK
ii. FISH
Tilapia

Amane (Fresh or smoked)

Red fish

Edoie ‘barracuda’(Fresh or
smoked)

Mud fish (Fresh or smoked)

Cattle fish

Others specify

iii. MILK AND MILK
PRODUCTS

Full fat milk

Low fat milk

Semi skimmed milk

Skimmed milk

Condensed Milk

Brukina

Wagashie/cheese

Atadwe Milk

b. PLANT SOURCE PROTEINS

Baked Beans

Groundnuts

Groundnut soup

Beans Stew

Soybean

Groundnut paste

92




FOODS DAILY ONCE | 2-3 >3 ONCEA |>1A SELDOM NEVER
INA TIMES TIMES | MONTH | MONTH (IRREGULAR IN
WEEK |INA A THE YEAR)

WEEK WEEK

C. FATS AND OILS

a. OlLs

Palm oils

Sunflower oil

Coconut oil

Soybean oil

Fish oils

b. FRIED FOODS

Ball float

Fried yams

Beans cake (Koose)

Maasa

Fried plantains

Kelewele

Plantain chips

Pizza

Potato chips

Fried Eggs

Fried Rice

Jollof

Fried fishes

SPREADS AND PASTRIES

Margarine

Mayonnaise

Meat pie

Cake

Spring roll
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FOODS

DAILY

ONCE
INA
WEEK

TIMES
INA
WEEK

>3
TIMES

WEEK

ONCEA
MONTH

>1A
MONTH

SELDOM
(IRREGULAR IN
THE YEAR)

NEVER

D.FRUITS AND VEGETABLES

a. FRUITS

Oranges

Banana

Watermelon

Pineapple

Apple

Pawpaw

Mango

Coconut

Grapes

Tangerine

Avocado pear

Guava

blackberries

Africa apple

Fruit juices (Fresh)

Others specify

b. VEGETABLES

Cabbage

Carrot

Lettuce

Cassava Leaves

Green Peppers

Pumpkin Leaves

Green beans

Moringa

Dandelion

Agusi

Garden eggs

Kontomire

Okro

Tomatoes

Pepper

Others specify
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FOODS

DAILY

ONCE

WEEK

2-3
TIMES A
WEEK

>3
TIMES

WEEK

ONCE A
WEEK

>1A
MONTH

SELDOM
(IRREGULAR IN
THE YEAR)

NEVER

E. OTHERS

a. BEVERAGES

Chocolate drink

Tea

Coffee

Millet drink (Pito)

b. SOFT DRINKS AND
ENERGY DRINKS

soft drink (Bottled and
canned(

Energy drinks

Sobolo

c. ALCOHOL

Beer

Spirits
Gin

Wine

MENU PLAN AND
FREQUENCY

Breakfast (7:00 — 8:00 am)

Mid-Morning snack (10:00 —
11:00 am)

Lunch (1:00 - 2:00 pm)

Mid-Afternoon snack (3:00 —
4:000 pm)

Supper (5:30 — 6:30 pm)

Bedtime snack (8:00pm)
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E. 24-HOUR RECALL

WEEK DAY 1

TIME MEAL/FOOD QUANTITIES (HANDY WEIGHT (g)
MEASURE)

Breakfast

Time:

Mid-morning snack

Time:

Lunch

Time:

Mid-afternoon snack

Time:

Supper

Time:

Bedtime snack

Time:
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WEEK DAY 2

TIME MEAL/FOOD QUANTITIES (HANDY WEIGHT (g)
MEASURE)

Breakfast

Time:

Mid-morning snack

Time:

Lunch

Time:

Mid-afternoon snack

Time:

Supper

Time:

Bedtime snack

Time:
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WEEKEND 1

TIME MEAL/FOOD QUANTITIES (HANDY WEIGHT (g)
MEASURE)

Breakfast

Time:

Mid-morning snack

Time:

Lunch

Time:

Mid-afternoon snack

Time:

Supper

Time:

Bedtime snack

Time:
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