THE EFFECTIVENESS OF DIETARY INTERVENTION STRATEGIES (AS PART OF PRIMARY HEALTH CARE) AIMED AT REDUCING OBESITY PREVALENCE AMONGST ADULTS

ABSTRACT

This study was carried out on the effectiveness of dietary intervention strategies (as part of primary health care) aimed at reducing obesity prevalence among adults in Ikorodu Lagos State. The survey design was adopted and the simple random sampling techniques were employed in this study. The population size comprised of healthcare workers in the 6 selected primary healthcare in Ikorodu Lagos State. In determining the sample size, the researcher purposefully selected 100 respondents and 100 were validated. Self-constructed and validated questionnaire was used for data collection. The collected and validated questionnaires were analyzed using frequency tables, and mean scores.  The result of the findings reveals that obesity has some detrimental health effect which include; cancers, cardiovascular diseases, osteoarthritis, gall bladder disease, dyslipidaemia, and sleep apnoea. The study also revealed that primary healthcare is effective in curtailing the prevalence of obesity through dietary intervention strategy. Furthermore, the study revealed that primary healthcare is effective in controlling the weight of obese adults. Therefore, there is potential evidence that the behaviour of primary health care providers in offering dietary ad- vice can be increased through a range of strategies, although this has yet to be shown to lead to changes in BMI.  Further  implementation  studies  are  needed to strengthen the evidence base. To mention but a few.
CHAPTER ONE

INTRODUCTION

BACKGROUND OF THE STUDY

Obesity, a global health concern, is defined as having a body mass index (BMI) greater than or equal to 30 kilograms per square meter (kg/m2). According to the World Health Organization (WHO), in 2014, 1.9 billion adults were overweight (i.e., had a BMI of 25–30 kg/m2) while 600 million were obese (i.e., had a BMI of 30 kg/m2 or more). In addition, about 41 million children under age 5 years were considered overweight or obese (WHO 2016).

The prevalence of obesity and overweight is high and is increasing worldwide. The prevalence in adults increased from 28.8% in 1980 to 36.9% in 2013 for men, and from 29.8% to 38.0% for women (Ng et al. 2014). Among children and adolescents, in 2013, 23.8% of boys and 22.6% of girls in developed countries were considered overweight or obese, as compared to 12.9% of boys and 13.4% of girls in developing countries (Ng et al. 2014). The majority of overweight and obese children live in developing countries, where the prevalence of obesity is increasing at a higher rate than in developed countries (WHO 2014).

Strong and consistent evidence indicates the negative health impacts of overweight and obesity. Obesity is an independent risk factor for many noncommunicable diseases such as type 2 diabetes, coronary heart disease, stroke, gallbladder disease, osteoarthritis, some types of cancers, and sleep apnea (Guh 2009, Luppino 2010). In addition, a positive relationship seems to exist between overweight and obesity and all causes of mortality (The Global BMI Mortality Collaboration 2016). In 2010, about

3.4 million deaths were caused by obesity and overweight, resulting in 3.8% global disability-adjusted life years (DALYs) (Lim et al. 2012).

In addition to its negative impact on health outcomes, obesity imposes a substantial economic burden. Evidence consistently indicates that health care costs of an overweight and obese individual are higher than those of the general population (Colagiuri et al. 2010, Hoque et al. 2016). One systematic review revealed that obesity accounts for 0.7%–2.8% of a country’s total health expenditures (Withrow and Alter 2011). Another review in 10 European countries indicated that the cost of obesity is responsible for 0.09%–0.61% of the gross domestic product (Müller-Riemenschneider 2008). Several studies have also examined the economic cost of obesity in Asia-Pacific countries (Ko 2008, Zhao 2008, Pitayatienanan et al. 2014), while a recent systematic review (Hoque 2016) identified 13 articles examining the economic burden of obesity in Australia; the People’s Republic of China (PRC); Hong Kong, China; Japan, the Republic of Korea; New Zealand; Taipei,China; and Thailand. It revealed that overweight and obesity was responsible for 1.5%–9.9% of their total health expenditures.

Generally, obesity and overweight are caused by an energy imbalance that occurs when energy intake is greater than energy expenditure over a prolonged period of time, resulting in the accumulation of excess body fat. The intake of high-density energy food, especially sugars and fats, and an increasingly sedentary lifestyle due to increased urbanization, are two main factors contributing to the increased prevalence of obesity worldwide (Powell et al. 2014).

1.2 STATEMENT OF THE PROBLEM

In response to the obesity epidemic and negative consequences of obesity on health and the economy, the prevention and control of obesity have become a high priority for public health. Since the etiology of obesity is complex, a variety of interventions aimed to prevent and control obesity has been developed. These interventions mainly target increasing physical activity levels, decreasing energy-dense food consumption, and increasing fruit and vegetable consumption. Examples include those that aim to improve diet and/or physical activity through schools, primary care clinics, child care settings, communities, or workplaces; focus on food policy and regulation (e.g., taxation of unhealthy foods, marketing restrictions on unhealthy foods, labeling regulations, and fruit and vegetable subsidies); and promote walking, cycling, and using public transport for commuting. Implementation of these interventions is regarded as a public health priority, so evidence on effectiveness is necessary (Powell et al. 2014).

1.3 OBJECTIVES OF THE STUDY

The main aim objective of study is to examine the effectiveness of dietary intervention strategies (as part of primary health care) aimed at reducing obesity prevalence amongst adults. Precisely, other objectives of this study are to:

Determine the prevalence of obesity among adults.

Ascertain the health effect of obesity.

Determine whether primary healthcare plays a significant roles in the reduction of prevalence of obesity among adults

Determine the effectiveness of primary healthcare in curtailing the prevalence of obesity through dietary intervention strategy.

Determine the effectiveness of primary healthcare in controlling the weight of obese adults.

Ascertain the factors  affecting the effectiveness of primary healthcare in reducing the prevalence of obesity among adults.

1.4 RESEARCH QUESTIONS

The following research questions will be answered in this study:

What is the prevalence of obesity among adults?

What are the health effect of obesity?

Does primary healthcare play a significant roles in the reduction of prevalence of obesity among adults?

Is the primary healthcare effective in curtailing the prevalence of obesity through dietary intervention strategy?

Is the primary healthcare effective in controlling the weight of obese adults?

What are the factors  affecting the effectiveness of primary healthcare in reducing the prevalence of obesity among adults?

1.5 SIGNIFICANCE OF THE STUDY

This study will be greatly beneficial to the public as the findings of this study will reveal the extent of obesity prevalence amongst adults, the health impacts, and the different measures at reducing obesity among adults.

Additionally, this study will be beneficial to scholars as it will serve as a reference point for further studies and future research.

1.6 SCOPE OF THE STUDY

This study is focused on the effectiveness of dietary intervention strategies (as part of primary health care) aimed at reducing obesity prevalence amongst adults. Specifically, this study is focused on determining the prevalence of obesity among adults, ascertaining the health effect of obesity, determining whether primary healthcare plays a significant roles in the reduction of prevalence of obesity among adults, determining the effectiveness of primary healthcare in curtailing the prevalence of obesity through dietary intervention strategy and ascertaining the factors  affecting the effectiveness of primary healthcare in reducing the prevalence of obesity among adults.

Selected staff of primary health care, Ikorodu will serve as participants of this study.

1.7 LIMITATIONS OF THE STUDY

This study is limited to the effectiveness of dietary intervention strategies (as part of primary health care) aimed at reducing obesity prevalence amongst adults. Specifically, this study is limited to determining the prevalence of obesity among adults, ascertaining the health effect of obesity, determining whether primary healthcare plays a significant roles in the reduction of prevalence of obesity among adults, determining the effectiveness of primary healthcare in curtailing the prevalence of obesity through dietary intervention strategy and ascertaining the factors  affecting the effectiveness of primary healthcare in reducing the prevalence of obesity among adults.

Selected staff of primary health care, Ikorodu will serve as participants of this study, thus further research is required before the findings of this study can be used any where else.

1.8 DEFINITION OF TERMS

Obesity: A disorder involving excessive body fat that increases the risk of health problems.
Prevalence: Prevalence is the proportion of a particular population found to be affected by a medical condition at a specific time.

Intervention strategies: Intervention strategies means a plan for staff action that outlines methods, techniques, cues, programs, or tasks that enable the child to successfully complete a specific goal.

CHAPTER TWO

REVIEW OF LITERATURE

2.0 INTRODUCTION

Our focus in this chapter is to critically examine relevant literature that would assist in explaining the research problem and furthermore recognize the efforts of scholars who had previously contributed immensely to similar research. The chapter intends to deepen the understanding of the study and close the perceived gaps.

Precisely, the chapter will be considered in four sub-headings:

Conceptual Framework
Theoretical Framework

Literature Review
2.1 CONCEPTUAL FRAMEWORK

Concept of Obesity

Obesity is a multi-factorial disorder. Overweight or obesity is the leading cause of hypertension, diabetes, osteoarthritis, and various types of cancers in women like breast cancer and uterus cancer, menstrual disorder and infertility and many more diseases. Obesity is emerging as a serious problem throughout the world not only among adults, but also children, teenagers, and young adults. Of the factors contributing to obesity, stress seems to be particularly important as stress is a precursor for irregularity in diet, lack of exercise and addiction, each being considered independent factors leading to obesity (Mayoclinic 2009). 

The problem of obesity is pertinent in both developing and developed nations alike. When a country achieves economic development, the diet and physical activity patterns of its citizens change greatly. This phenomenon, observed in developing countries, is known as “nutrition

Obesity is defined as an excess accumulation of fat in the human body by the World Health Organization. Body Mass Index (BMI) [BMI=weight/ (height) is the most widely used criterion to measure weight status and define overweight and obesity (WHO, 2000). Children grow constantly; thus, their BMI is adjusted for age and sex (e.g. standard deviation scores), according to reference data (Crawford, & Paden, 2006). In the past four decades, there has been an upward trend in the prevalence of childhood obesity. In 2015, the global prevalence was 5%, and 107.7 million children between the ages 2 and 19-years-old were estimated to have obesity worldwide. In addition, 38 million children under five years old had overweight or obesity in 2019 (UNICEF (United Nations Children’s Fund) 2019). In Sweden, the prevalence of obesity among children at 6-yearsold is 5%, while it is twice as much among children who are 9-years-old (Policy Statement 2006). According to recent estimates, the obesity prevalence among school-aged children in Sweden has increased five times over the past three decades, with the steepest increase observed in the last 10 years.

Overweight and obesity result from an imbalance between energy consumed (too much) and energy expended (too little). Globally, there has been a shift in food consumption patterns whereby people are consuming more energy- dense foods (those high in sugars and fats); at the same time, they are engag- ing in significantly reduced physical activity. Using the World Health Organization’s (WHO’s) cutoffs, adults with a body mass index (BMI; this is weight/height squared) of 25 or more are classified as overweight; those with a BMI of 30 or more are classified as obese. The terms overweight and obesity both identify people who are at risk for health problems from having too much body fat. For simplicity, this executive summary uses the term obesity to refer to both conditions.

The ticking time bomb of obesity has huge potential economic and health impacts, especially for the poor. As of 2016, an estimated 44 percent of adults (more than 2 billion) worldwide are overweight or obese, and over 70 percent of them live in low- or middle-income countries (Otinwa, 2009).

Over 70 percent of countries—the vast majority of which are low- and lower-middle-income countries—currently face a double burden: a high prevalence of both undernutrition and obesity. As per capita income increases, the burden of obesity shifts to the poor and to rural areas across low- and middle-income countries. Over 55 percent of the global rise in obesity is found in rural areas; in South East Asia, Latin America, Central Asia, and North Africa this increase is close to 80 or 90 percent of the recent shift. This has significantly closed the urban-rural gap in most regions except Sub-Saharan Africa. Today most of the countries in the world with high levels of the double burden are found in Sub-Saharan Africa, South Asia, selected South East Asian countries (Indonesia being most prominent), and Guatemala.

This is a marked shift from the 1990s, when Mexico and most of Central America, Bolivia, Peru, South Africa, Francophone Africa, the Arab Republic of Egypt, parts of Central Asia, and the Philippines faced severe levels of the double burden.

In addition, in many low- and middle-income countries, for an array of genetic and epi-genetic reasons, populations are more susceptible to NCDs at BMI levels lower than 25 (overweight).

The Health and Economic Costs of Obesity

Increasing health care costs linked to increasing obesity rates are a trend across the world, and both overweight and obesity are significant risk fac- tors for NCDs.

The critical issue in understanding the economic impacts of obesity is that mortality, albeit significantly increased, is not the only major outcome. Reduced productivity, increased disabilities, increased health care costs, early retirement, and reduced length of disability-free healthy living across the life cycle—all of which will impact human capital outcomes in countries—are also significant consequences. As obesity rates are rapidly increasing, global attention to this issue is increasing. Poor diets, a lack of physical activity, and overweight and obesity are now recognized as the top preventable causes of NCDs in all countries in the world (Otinwa, 2009).

The estimated economic costs of obesity vary considerably, since stud- ies use different methodologies to  estimate direct and indirect costs. For example, estimates from the United States range from US$89 billion to US$212 billion in total costs; those from China are estimated at 3.58 and 8.73 percent of gross national product (GNP) in 2020 and 2025, respectively; and Brazil projects a doubling of the obesity-related health care costs from US$5.8 billion in 2010 to US$10.1 billion in 2050. The effects of obesity on productivity,  early  retirement,  and  disabilities have rarely been studied in low- and middle-income countries. In addi- tion, the same poor diets dominated increasingly by ultra-processed foods and the reduced activity patterns that affect obesity increase the risk of a wide array of NCDs directly as well as indirectly.

Whatever estimates one might subscribe to, the big picture message is that increasing health care costs linked to increasing obesity rates are a trend across both the developed and the developing world. Preventing obe- sity therefore makes sense from a public finance perspective. Governments and development partners have a key role to play in this effort, including by ensuring that consumers are informed about the health and other con- sequences of their dietary and lifestyle choices.

Factors Affecting Obesity

Three sets of factors can affect overweight/obesity: (1) early life undernutrition and reduced linear growth, (2) reduced energy expenditure through changes in technology and lifestyles in all phases of life, and (3) a set of factors linked to changing food systems and the resultant shifts in food con- sumption and eating behaviors.

The analyses presented in this report suggest that a range of conditions that emerge with globalization, urbanization, and technological develop- ment are driving the rise in obesity rates globally:

Rapid reductions in physical activity in all domains of activity, from mar- ket-related work and home production (for example, water gathering, food preparation/cooking) to transportation and leisure in low- and middle-income countries in the last 15–35 years, and global access to labor-reducing technologies.

Rapid shifts in the built environment, which contributed both to reduced physical activity in many cases and to changes in the food environment.

The spread of modern food retailing and a rapidly changing food system. This has led to major shifts toward diets dominated by ultra-processed foods, and was linked to higher price increases for healthy foods than for unhealthy products.

Women entering the formal market labor force in large proportions in most high-income countries and in low- and middle-income countries, requiring changes in food consumption.

Shifts in eating patterns, which have led to increased snacking and away-from-home eating.

Increased country and household income, which have been linked to a shift to greater obesity among the poor in all high-income countries and in an increasing proportion of low- and middle-income countries.

Increased wealth in many low-income countries, which has shifted them to middle-income countries and in some cases to high-income countries.

Modern media and marketing that, along with globalization, has shifted social and cultural norms related to dietary and activity patterns.

Based on these emerging conditions, the conceptual framework below highlights the actionable direct and indirect factors associated with obesity (Misra, & Khurana, 2008).

The Health Impact of Obesity

There is a wealth of epidemiological studies which describe the relationship between level of BMI, waste circumference and risk of a wide range of illnesses.

Cancers

The relative risk of death from cancer increases in a dose–response relationship with increasing BMI, such that at a BMI of 30, the risk is increased 1.5 times compared with a BMI of <21.1 The second World Cancer Research Fund/American Institute for Cancer Research (WCRF/AICR) report on Food, Nutrition, Physical Activity, and the Prevention of Cancer found convincing evidence that overweight and obesity in- creased the risk of cancers of the oesophagus, pancreas, colorectum, breast (in post-menopausal women), endometrium and kidney in dose response relationships. For cancer of the oesophagus, for exam- ple, the relative risk was 1.11 per kg/m2. One of the main risk factors for being overweight or obese is decreased physical activity, and the second  WCRF/ AICR report on Food, Nutrition,  Physical  Activity, and the Prevention of Cancer found convincing evidence that increased physical activity decreased the risk of cancer of the colon and probable evidence for decreasing the risk of cancers of the breast (in post- menopausal women) and endometrium. The relative risk for breast cancer was 0.9/( metabolic equivalent hours/week).

Cardiovascular disease
The relative risk of death from cardiovascular disease increases in a dose response relationship with increas- ing BMI, such that at a BMI of 30, the risk is increased 3.5 times compared with a BMI of <21.1 Data from the Asia   Pacific   Cohort   Studies   Collaboration   found a monotonic relationship between the risk of ischae- mic heart disease events and BMI over 18, with a haz- ard ratio (HR) of 2.0 at a BMI of 30.1 There were similar relationships with haemorrhagic stroke (HR = 1.6) and ischaemic stroke (HR = 2.0).

Diabetes

Of all serious illnesses, Type 2 diabetes has the stron- gest association with obesity. The metabolic problems which give rise to this type of diabetes most commonly occur as a result of excess body weight, with the risk of developing Type 2  diabetes  rising  with  increasing BMI. Women who are obese are 12 times more likely to develop non-insulin-dependent diabetes than women of a healthy weight and men five times as likely.22 The increase in risk of diabetes with increas- ing BMI is seen at all levels of physical activity.

Osteoarthritis

The prevalence of osteoarthritis increases from 0.4% in men and 7.8% in women with a BMI of  <18.5 through 4.6% in men and 8.5% in women with a BMI between 25 and 30 to 10% in men and 17% in women with a BMI of 40 or more.

Global Attention to Overweight/Obesity

In recent years, overweight/obesity has come to the fore on the global development agenda. The Sustainable Development Goals (SDGs) make reference to overweight and obesity under SDG target 2.2, which aims to end all forms of malnutrition (including overweight and obesity) by 2030. The World Health Assembly in 2012 adopted six new nutrition targets, including “to ensure that there is no increase in childhood overweight by 2025”. According to White, (2007), the WHO has also issued several other recent reports, including the Global Action Plan for the Prevention and Control of Noncommunicable Diseases 2013–2020 and the “Global Nutrition Targets 2025: Childhood Overweight” Policy Brief, among others, which provide a road map of policies and interventions to meet these targets. The Global Burden of Disease (GBD) program has highlighted overweight/obe- sity as a key issue in global health and dietary risks as one of the top several risk factors for the global burden of disease in low- and middle-income countries (Institute for Health Metrics and Evaluation 2016). The 2019 State of the World’s Children report (UNICEF 2019) also focused on childhood obesity.

Global parliamentarians met in Rome at the Second International Conference on Nutrition in 2014 and noted that food system solutions are needed to address the global scourge of unhealthy diets (FAO and WHO 2018). In countries as diverse as all the small countries of the Caribbean Community (CARICOM) region, most Latin American countries, South Africa, Thailand, Malaysia, many Middle Eastern nations, and the Western Pacific Islands, ministers of health and in most cases prime ministers have noted that overweight/obesity and the related consequences represent the major preventable causes of poor health and increased health care costs. Recognition of the problem is slowly growing in many low- and middle- income countries, but global action that promotes healthy diets and major shifts in food systems is slow.

All of the above commissions and reports are complementary and high- light the need for concerted action across sectors (health, education, agri- culture, trade, macroeconomics, and so on) to address this agenda. Despite the fact that the World Bank Group is uniquely positioned to work across these sectors and use the innovative investment and policy instruments at its disposal, the World Bank’s investments in this space are still modest (White, 2007).
Assessment of Obesity
Direct methods for measuring body fat content include skin fold thickness hydrodensitometry (underwater-weighing), bioimpedance and computer tomography (CT) (Kiess et al., 2001). The most widely used measures for assessing obesity are the body mass index (BMI) and waist circumference (WC).

Body Mass Index (BMI): Body mass index is also referred to as the Quetelet index (Hutchison, 2002). It is typical and the hall mark of physical examination and thus the most common and conventional parameter of assessing obesity (Ulasi & Ebenebe, 2007). It is calculated by measuring a person’s weight in kilograms and then dividing by that person’s height in meter squared. BMI = Weight (Kg)/Height (m2 ) (Summerton et al., 2002). BMI estimates general or total obesity (Otinwa, 2009) and is known to correlate well with three other methods of measuring body fat: total body water, body densitometry and whole body potassium measurements (Hutchison, 2002).

Assessment of obesity is based on an internationally acceptable range of BMI in adults as shown below

BMI Assessment of Obesity BMI (kg/m2)
ASSESSMENT

< 18.50
Underweight

18.50-24.90
Normal weight

25.0-29.90
Overweight

30.0-39.90
Obese

> 40
Extremely obese 

Waist Circumference: Waist circumference is defined as the minimal circumference measured at the navel (Wajchenberg, 2000), however, waist circumference measured at the midpoint between the lower border of the ribcage and the iliac crest has been reported to be a surrogate marker of visceral obesity and also is seen to more closely correlated with the level of abdominal visceral adipose tissue and associated metabolic risk factors (Wajchenberg, 2000; Grundy, 2004; Dehghan et al., 2005).

Patterns of Obesity

Body fat tends to be distributed in different patterns (Alessio, 2003). Based on this, two distinct phenotypes are apparent in obese individuals. They are (i) Generalized obesity (ii) Abdominal obesity.

Generalized Obesity: This is also referred to as total obesity (Otinwa, 2009). Here, fat deposition is primarily in the peripheral depots such as the thighs and hips. It is described as gynoid obesity or pear shaped obesity (Goon, 2010).

Abdominal Obesity: Abdominal obesity is also called central obesity (Alessio, 2003). Increased/excess fat stored in the abdominal cavity is associated with type 2 diabetes and a poor cardiovascular profile in adults and children as well, proving that the regional distribution of the excess body fat is equally a factor for cardiovascular diseases as well as the degree of obesity (Cook et al., 2003).

Goon (2010), screened Nigerian women in Makurdi, Benue State for abdominal fatness using the waist-to- stature ratio (WSR). He found out that the prevalence of central obesity was at all ages evident, ranging from 35.8% (20-30 years) to 88.41% (41-50 years). The implication of this finding is that Nigerian women may be susceptible to metabolic syndrome. Ojofeitimi et al. (2007) has also reported that central obesity is not just common but culturally accepted among Nigerian women, as was seen in a study carried out in a university community in Western Nigeria that abdominal fat decreases first when people embark on physical activity sufficient to loose weight (Alessio, 2003).

Etiology of Obesity

It is known that obesity occurs as a result of an imbalance between energy consumption and energy expenditure (Ulasi & Ebenebe, 2007); however, the development of obesity cannot be addressed by a single cause (Dehghan et al., 2005). Due to the complexity of the neuroendocrine and metabolic systems that regulate energy intake, storage and expenditure, it has been difficult to quantitate all the relevant parameters over time in human subjects (Flier & Maratos- Flier, 2005). The causes of obesity include:

Dietary Habit

The concept of ‘food’ has changed from a means of nourishment to a marker of lifestyle and a source of pleasure (Dehghan et al., 2005). The influence of fast food eateries on nutrition has been identified as a negative trend though it has become an important part of the new and modern lifestyle in Nigeria (Otinwa, 2009). Convenience foods are relatively affordable and have high level of calories, fat, simple carbohydrates and sodium, low levels of fibres and micronutrients. One third of children in USA eat fast food daily, with the intake of large amounts of sweetened beverages including soda, juices and sport drinks, and these have been linked to higher weight and risk of obesity (Skelton & Rudolph, 2007). The causes of high level of central obesity among Nigerian women may be partly due to the high-energy, high-fat dietary patterns in some cultural settings (Goon, 2010). Alcohol consumption also promotes weight gain by providing substantial energy and stimulating appetite (Summerton et al., 2002).

Sedentary Lifestyle

Apart from dietary habit, sedentary lifestyle is equally an environmental factor most associated with the prevalence of obesity (Ulasi & Ebenebe, 2007). The variation from country to country over time is critical to its prevalence. In societies where food consumption is high and people are involved in physical inactivity, central obesity seems to be a prominent problem.

Sedentary lifestyle is particularly associated with insufficient physical activity, excessive computer use and excessive television viewing (Schwarz, 2007). The current epidemic of inactivity and its association with obesity is strongly linked to societal, technological, industrial, commercial and financial factors (Policy Statement, 2006). Decrease in physical activity has been identified as a primary environmental influence on children/adolescent obesity, as well as on adult obesity (Deckalbaum & Williams, 2001). In the university community, students spend most of their waking hours in the classroom, library or perhaps on internet computer use. These may account for their getting little exercise as these activities require a lot of sitting down. Although the Nigerian adolescent has more access to recreation opportunities when compared to Botswana adolescents, it is doubtful if they make adequate use of them (Otinwa, 2009).

Genetic and Endocrine Factors

Twin studies have given some important genetic explanations that contribute to an individual’s predisposition towards the more common forms of obesity. When identical twins were reared apart, the weight of the twins was similar despite variations in the environment (Skelton & Rudolph, 2007). Parental obesity doubles the risk of adult obesity among children younger than ten years of age regardless of current weight (Skelton & Rudolph, 2007).

The factors that lead to such predispositions include:

(i).Leptin: The genetic basis of childhood obesity has been elucidated to some extent through the discovery of leptin (Kiess et al., 2001). Leptin is the product of the obesity (ob) gene which is expressed in adipocytes (Halass et al., 1995). It was discovered in 1994 when genetically obese (ob/ob) mouse lacked the ability to respond to or produce leptin resulting in severe obesity. The mouse ob gene is structurally similar to the human gene and several studies in rodents suggest that leptin acts as a signaling factor from adipose tissue to the central nervous system, regulating food intake and energy expenditure. It is hypothesized that via this leptin feedback loop, homeostasis of body weight and a constant amount of body fat are achieved (Caro et al., 1996).

The mechanism of leptin is such that it decreases neuropeptide Y in the hypothalamus and suppresses appetite (Sikaris, 2004). Letpin deficiency is characterized by the preferential deposition of fat mass giving a distinct clinical appearance with excessive amount of fat over the trunks and limbs. Only leptin deficiency among other genetic disorders of obesity is currently being treated with specific therapy (Skeleton and Rudolph, 2007), as reported that a dramatic and beneficial effect of daily subcutaneous injections of recombinant human letpin led to a reduction in body weight and fat in three congenitally leptin-deficient children.

Effects of Obesity
Obesity acts on many metabolic pathways producing various potential risk factors that it becomes virtually impossible to differentiate between the more important and less important (Grundy, 2004).

These effects can be said to be both psychological and physiological.

Psychological Effects

This effect may be most painful in the short run. It comes with difficulty in finding clothing, being picked last for teams and discrimination in employment opportunities and experiencing a limited social life (Weigley et al., 1997). Obese children tend to be viewed as more mature compared to their non-obese peers and this may have an adverse effect on their socialization (Dietz, 1998). Obese adolescents have been also reported to shun physical activities, noted to be passive, possess negative self-image and exhibit obsessive thinking about weight (Otinwa, 2009).

Physiological Effects

Obesity has important implication for health especially in terms of coronary heart disease (CHD). Leaders in the emerging field of cardiology have recognized obesity’s role in cardiovascular disease (Cook et al., 2003). Obesity changes metabolic, hormonal and haemodynamic functions (Dustan, 1985). Dietz (1998) identified that many of the cardiovascular consequences that characterize adult-onset obesity are preceded by abnormalities that begin in childhood. Sleep apnea and sleep- disordered breathing are more common in children and adolescents with obesity. Evidence of liver dysfunction with elevated plasma concentration of transaminases is associated with obesity (Otunola et al., 2010). Obesity has long been associated with menstrual abnormalities in women particularly in women with upper body obesity (Flier & Maratos-Flier, 2005), rectum and prostate cancers in men and breast cancers in females. It is also associated with complications in pregnancy and surgery (Weigley et al., 1997).

The plethora of minor and major effects associated with obesity has considerable impact on quality of life and some may reduce life expectancy (Schwarz, 2007).

Health implications–Physical and psychosocial

Childhood obesity once established, does track into adolescence and adulthood Astrup, (2008), and increases adult morbidity and mortality. Moreover, children with obesity have higher cardiometabolic risk, risk for liver disease and musculoskeletal pain (Sanders, Han, Baker, & Cobley, 2015; Skinner, Perrin, Moss, & Skelton, 2015). In addition to the impact on physical health, childhood obesity has a number of psychosocial consequences. Among those are poor quality of life, low self-esteem, decreased social functioning, weight stigmatisation, bullying, and low educational level in adulthood.

Causes of Obesity
Obesity is a chronic multifaceted condition, which stems from energy imbalance, i.e. excess energy intake in relation to one’s needs. However, obesity is not a simple function of energy intake and energy expenditure, since genetic susceptibility plays a clear role in obesity variability (Moayeri, Rabbani, Keihanidoust, Bidad, & Anari, 2008). Specifically, interrelationships between parents and their children may affect the child’s obesity status to varying degrees. A recent study in the UK provided evidence that genetic predisposition to obesity manifests as excess weight gain among children in obesogenic home environments, as described by availability of energy-dense foods and maladaptive parent-child interactions, compared to less obesogenic home environments. 

Obesity and Hypertension

High blood pressure (hypertension) is better described as a trait rather than a specific disease and is represented quantitatively other than qualitatively (Boon et al., 2002). Blood pressure is determined by the balance between cardiac output and vascular resistance, of which a rise in either of these variables in the absence of a compensatory decrease in the other increases mean blood pressure (Ettinger, 2007). Obesity-induced hypertension is associated with increased peripheral resistance and cardiac output, increased sympathetic nervous system tone, increased salt sensitivity and insulin-mediated salt retention often responsive to modest weight loss (Flier & Maratos-Flier, 2001).

Hypertension is present in about half of all overweight individuals and obesity alone accounts for about 70% of essential hypertension (Sikaris, 2004). Obesity/overweight poses an environmental stress causing hypertension in genetically predisposed individuals (Dustan, 1985). Obese persons are reported to have a higher prevalence of elevated blood pressure and this is a strong risk factor of cardiovascular disease (Grundy, 2004). Johnson et al. (2009) however, submitted that elevated blood pressure does not play a primary role in early onset of metabolic syndrome as it was found to be moderately low in all sex-ethnicity groups in the sample population; other factors such as insulin resistance and dyslipidemia had stronger influence on the syndrome.

Obesity and Insulin Resistance

Obesity, particularly central obesity leads to insulin resistance (Alessio, 2003). Insulin resistance may be due to abnormal insulin molecule, excessive amount of circulating antagonists or due to target tissue defects, the last being the most common causes of insulin resistance (Frier & Fisher, 2002).

The primary action of insulin is to decrease blood glucose levels; resistance of the body to the action of insulin results in increased production of the hormone by the pancreas bringing about hyperinsulinemia (Steinberger & Daniels, 2003). Obesity increases the risk of cardiovascular disease in adults and has been strongly associated with insulin resistance in normoglycemic persons and increases the risk of insulin resistance in those who are genetically predisposed to developing type II diabetes (Frier & Fisher, 2002, Steinberger & Daniels, 2003). The extent of obesity is a determining factor of insulin resistance and the presence of the metabolic syndrome, as it was found to be greater in obese adolescents relative to non-obese adolescents (Bustos et al., 2010). Even though the causative link between central obesity and insulin resistance is on its way to be elucidated (Alessio, 2003), an association between adiposity and insulin resistance has been reported in adults and children revealing that weight loss is associated with an increased insulin sensitivity and a decrease in insulin concentration in both adolescents and adults (Steinberger and Daniels 2003).

Prevention of Obesity

Three levels of preventing obesity, particularly childhood obesity have been outlined by Deckalbaum & Williams (2001). Foremost is the primordial prevention which is aimed at maintaining normal body mass index (BMI) through childhood and adolescence.

Secondly, primary prevention is directed towards preventing overweight children (85th- 95th percentile BMI) from becoming obese and thirdly is the secondary prevention which focuses on treating obese children (BMI > 95th percentile) to reduce comorbidities and reverse overweight/obesity if possible.

Children are often considered the priority population for intervention strategies as it is difficult to reduce excessive weight in adults once it becomes established (Dehghan et al., 2005). Preventive measures however suggested are:

Physical Activity

As a result of disappointments that have followed controlled preventive trials, implementation of sustainable, economically viable and culturally acceptable active-living policies may likely be a successful strategy in preventing obesity (Policy Statement, 2006). This may include decreasing screen time which refers to time spent watching television, internet use and all forms of visual media; walking to school, parking cars farther away, and increase in physical activities (Katz, 2007; Moayeri et al., 2008 ).

Food Sector and Food Choices

Dehghan et al. (2005) viewed that since food prices influence food buying behaviour and consequently, nutrient intake, a small tax (but large enough to affect sales) on high-volume foods of low nutritional value, such as soft drinks, snack foods and confectionery may discourage their consumption. Also, providing tips for managing eating in social situations, take-out foods and food labeling/food label reading that indicates nutrition values might help consumers make the right choices of healthy foods (Katz, 2007).

Prevention of obesity is vastly preferred to treatment and as such, screening in order to identify at risk individuals and community based global education to promote and support behavioural change required for the maintenance of optimal weight may be beneficial (Akpa & Mato, 2008). By and large, strategies of intervention should be ethnical and culture specific (Grundy, 2004) as some individuals consider obesity, a feature to be admired and acquired (Ojofeitmi et al., 2007).

Management and Treatment of Obesity

It is likely that the single most effective approach to combating the cluster of life - threatening medical disorders that comprise the metabolic syndrome is weight loss (Alessio, 2003). Medical care advocates the first hand management of acute or chronic complications of obesity (Schwarz, 2007).

Diet

In a study, the reduction of the total fat content of ad libitum diet combined with physical activity was seen to produce weight loss and reduce almost all risk factors of cardiovascular disease in both short term and over periods as long as seven years, hence it is suggested that the optimal diet for prevention and management of weight gain and obesity among other nutritional disease is fat-reduced, fibre rich, high in low-energy density carbohydrates and restricted intake of energy-containing drinks. (Astrup, 2008). Another yearlong study of seventy-three pediatric patients aged seven (7) to seventeen (17) years under a protein-sparing modified fast, achieved rapid weight loss as there were significant reductions in the percentage overweight, BMI, total cholesterol, triacylglycerol and fasting serum insulin with no change in fat-free mass. The modified diet was also combined with vigorous exercise programs (Schwarz, 2007).

Studies in rodents and humans have indicated that long chain omega 3 polyunsaturated fatty acids (LCω-3 PUFA) potentially elicit a number of effects which might be useful for reducing obesity including suppression of appetite, improvement in circulation which might facilitate nutrition delivery to skeletal muscles, changes in gene expression which shift metabolism towards lean tissue and enhanced fat oxidation, leading to reduced fat deposition (Buckley & Howe, 2010). However, long term human studies are required to ascertain this claim. Calcium intake in higher doses was associated with reduced adiposity in a longitudinal study and there was also a 21% reduce risk of insulin resistance among overweight younger adults (Dehghan et al., 2005).

Physical Activity

Changes in adiposity have been related to lifestyle modifications in physical activity and nutrition (Cook et al., 2003; Astrup, 2008). The role of exercise and exercise programs as therapeutic strategies for obesity cannot be overemphasized (Kiess et al., 2001). Aerobic exercise has been shown in a prospective randomized controlled study of sixty-four children to reduce obesity-related risk factors, however physical activity should be a sustainable lifestyle rather than programmed exercises (Policy Statement, 2006). This will include walking for twenty to thirty minutes per day, reduction of time spent on internet computer use and television viewing daily, participating in sports and recreational activities, among other activities (Schwarz, 2007). Akpa & Mato (2008) also submitted that resistance exercise and aerobics lasting 45-60 minutes daily at least four days weekly may achieve increasing loss of visceral fat and percentage body fat.

Drug Therapy

Drugs and surgical procedures though used in adult obesity are still not generally recommended in children and adolescents with obesity (Kiess et al., 2001). Generally, drug treatment of obesity is required for long term management of weight loss with an expectation of between 5 and 15% of weight loss after three to six months and this is maintained by lifelong drug therapy (Akpa & Mato, 2008).

Orlistat, a drug used in the treatment of obesity is known to inhibit pancreatic and gastric lipases and thereby decreasing the hydrolysis of ingested triacylglycerol producing about 30% reduction in dietary fat absorption. Sibutramine, another drug used in obesity treatment is an appetite suppressant that acts through β₁- adreno receptor and 5-hydroxytrptamine (5-HT) receptor agonist activity. This drug is not recommended in individuals younger than sixteen (16) years and orlistat has been found to be effective in adolescents older than twelve (12) years. The drugs are associated with side effects such as constipation, insomnia and increase in blood pressure (Summerton et al., 2002).

Other medications used in the treatment of obesity are metformin, octreotide, and agents like green tea, ginseng, chromium, psyllicim, pyruvate, L- carnitine and hydroxycitric acid. There is still inadequate evidence regarding the efficacy and safety of these agents (Skelton & Rudolph, 2007).

Surgical Treatment

Bariatric surgical intervention should be the last resort for the treatment of obesity (Ulasi & Ebenebe, 2007) except in cases of morbid obesity which have defeated all other conventional methods of treatment (Akpa & Mato, 2008). Bariatric surgery is a form of plastic surgery which can be through vertical banded gastroplasty and gastric bypass (Summerton et al., 2002).

In adolescents, the safety of bariatric surgery has not been sufficiently studied. Infact, there have been reports that it may likely lead to folate deficiency in adolescent girls planning on future child bearing (Skelton & Rudolph, 2007).

Individually Directed Advice

A number of systematic reviews have tested the effectiveness of individually directed advice in reducing overweight and obesity or the  risks  for  overweight and obesity. Systematic reviews of the Cochrane collaboration have found favourable outcomes for the effectiveness of individually directed advice.

One systematic review of the effectiveness of psychological  interventions  for overweight  or obesity  as a means of achieving sustained weight loss found a total of 36 studies that met the inclusion criteria. The majority of studies assessed behavioural and cognitive-behavioural weight reduction strategies.

Behaviour therapy was found to result in significantly greater weight reductions than placebo when assessed as a stand-alone weight loss strategy [weighted mean difference (WMD) –2.5 kg; 95% confidence interval (CI) –1.7 to –3.3]. Increasing the intensity of the be- havioural intervention significantly increased the weight reduction (WMD –2.3 kg; 95% CI –1.4 to – 3.3). Cognitive-behaviour therapy, when combined with a diet/exercise intervention, was found to in- crease weight loss compared with diet/exercise alone (WMD –4.9 kg; 95% CI –7.3 to – 2.4).

A second systematic review tested the effectiveness of exercise as a means of achieving weight loss in peo- ple with overweight or obesity, using randomized con- trolled clinical trials.25 Forty-three studies  with a total of 3476 participants who had an exercise prescription were included in the review. When compared with no treatment, exercise resulted in small weight losses across studies. Exercise  combined  with  diet  resulted in a greater weight reduction than diet alone (WMD –

1.0 kg; 95% CI –1.3 to –0.7). Increasing exercise inten- sity increased the magnitude of weight loss (WMD –

1.5 kg; 95% CI –2.3 to –0.7). Exercise as a sole weight loss intervention resulted in significant reductions in diastolic blood pressure (WMD – 2 mmHg; 95% CI – 4 to –1), triglycerides (WMD –0.2 mmol/l; 95% CI –

0.3 to –0.1) and fasting glucose (WMD –0.2 mmol/l; 95% CI –0.3 to –0.1).

A third systematic review tested the impact of die- tary advice to achieve sustained dietary changes or im- proved cardiovascular risk profile among healthy adults.26 Thirty-eight trials with 46 intervention arms (comparisons) comparing dietary advice with no ad- vice were included in the review. Meta-analysis found that dietary advice reduced total serum cholesterol by

0.16 mmol/l (95% CI 0.06–0.25) and low-density lipo- protein (LDL) cholesterol by 0.18 mmol/l (95% CI 0.1– 0.27) after 3–24 months. Dietary advice reduced blood pressure by 2.07 mmHg systolic  (95%  CI 0.95–3.19) and 1.15 mmHg diastolic (95% CI 0.48–1.85) and 24-hour urinary sodium excretion by 44.2 mmol (95% CI 33.6–54.7) after 3–36 months. Compared to no ad- vice, dietary advice increased fruit and vegetable intake by 1.25 servings/day (95% CI 0.7–1.81) and dietary fibre intake by 5.99 g/day (95% CI 1.12–10.86). Dietary total fat as a percentage of total energy intake fell by 4.49% (95% CI 2.31–6.66) with dietary advice and saturated fat intake fell by 2.36% (95% CI 1.32–3.39).

Dietary Measures aimed at Reducing Obesity Prevalence Among Adults 

Popular dietary approaches for weight loss have generated widespread interest and considerable debate. While energy balance remains the cornerstone of weight control (i.e., calories still count), new diets and books promising weight loss by limiting certain foods or macronutrients rather than energy are constantly emerging and hitting the best seller list.

Although their names and approaches may change over time, their basic premise has not. They market “success” as a large weight loss over a short period with little effort. Given the allure of a quick fix, overweight and obese individuals are often in search of the next “best” diet. The public's willingness to try diverse and, in some cases, poorly researched dietary approaches underscores their long-standing struggle to control their weight and the need for more effective strategies to help create an energy deficit. In order to develop more effective strategies, it is important to understand the efficacy, health effects, and long-term sustainability of current dietary approaches to weight control. 

Some of the dietary control measures are:

Sugar-Sweetened Beverage Taxes

According to WHO (2015), “free sugar” is all monosaccharides and disaccharides added to foods and beverages by the manufacturer, cook, or consumer, as well as sugars naturally present in honey, syrups, fruit juices, and fruit juice concentrates. Since 2002, WHO (2015) has recommended that free sugar intake be reduced to less than 10% of total energy intake, and a further reduction to below 5% was recommended for additional benefits. Based on this recommendation, the amount of sugar consumed by typical adults should not exceed 6 teaspoons or 25 grams per day. According to the Euromonitor International (2015), the highest per capita sugar consumption can be found in the United States (see figure below).

Although sugars are found naturally in many foods and food products, a leading source of added sugar intake is the consumption of SSBs. In the United States, about 50% of the added sugar consumed is from SSBs (Welsh et al. 2011). SSBs include soft drinks, fruit drinks, sport drinks, as well as energy drinks that contain added sugar. Generally, a single 330-milliliter can of a sugar-sweetened carbonated soft drink contains 35 grams of added sugar, which exceeds the recommended limit of sugar intake per day by WHO (WHO 2015).

Globally, the current consumption of SSBs is high. A recent study examining SSB sales indicated that the four regions with the highest reported consumption are North America, Latin America, Australia, and Western Europe, while the lowest reported consumption is the Asia-Pacific region (Popkin and Hawkes 2016). However, SSB sales (in calories per person) are increasing in many low- and middle-income countries and decreasing in high-income countries (Popkin and Hawkes 2016).

According to the Global School-Based Student Health Survey, the percentage of students aged 13–15 years who drank carbonated soft drinks at least once per day during the past 30 days is high in many developing countries. Indeed, a recent study examining SSB consumption and obesity among adolescents in Pacific island countries and territories found that 37% of students aged 13–15 years reported that they consumed at least one carbonated soft drink per day over the past 30 days (Kessaram et al. 2015).

Effectiveness of Sugar-Sweetened Beverage Taxes
Based on the lessons of tobacco taxes, which successfully reduced the prevalence of smoking, SSB taxation has been suggested to reduce obesity prevalence. Governments in Australia, Fiji, Finland, France, Ireland, Mexico, Nauru, Samoa, and Sweden have already implemented such taxes.

Cabrera Escobar et al. (2013) conducted a meta-analysis of the impact of SSB taxes on SSB consumption and obesity. They identified nine articles published between 2008 and 2013, which contained studies conducted in the United States (6 studies), Brazil (1 study), France (1 study), and Mexico (1 study). In all, the price elasticity of demand (i.e., the change in consumer consumption with respect to changes in prices) was estimated.1 All studies indicated negative own-price elasticity, as higher SSB prices led to lower SSB consumption. The pool own-price elasticity was –1.299 (95% CI: –1.089 to –1.509), denoting that a 10% increase in a tax would reduce SSB consumption by 12.99%. With respect to the impact of taxes on obesity, studies conducted in the United States found that a 1% increase in SSB prices can reduce obesity prevalence in adults and children by 0.0001 (Fleetcher et al. 2010) and 0.0090 (Fletcher et al. 2010), respectively. Another study in the United States indicated that a 10% increase in SSB prices can reduce obesity prevalence in men and women by 0.05 and 0.34, respectively (Han and Powell 2011), while a third study indicated that a 20% increase in SSB prices can reduce obesity prevalence by 0.0300 (Smith et al. 2010).

More studies in Australia, India, Ireland, South Africa, and the United States have been conducted to examine the impact of SSB taxes on SSB consumption and obesity. All, except Falbe et al. (2016) included modeling techniques that used price elasticity in demand to estimate the reduction of SSB consumption leading to reduced energy intake. Based on changes in energy intake, the changes in body weight and obesity prevalence were estimated.

A systematic review of SSB taxes intended to reduce overweight and obesity in middle-income countries was also recently conducted (Nakhimovsky et al. 2016). Nine studies conducted in Brazil, Ecuador, India, Mexico, Peru, and South Africa were included. This review looked at seven studies that were not included in Cabrera Escobar et al. (2013). Of the nine studies, four were observational studies, three were quasi-experimental studies, and two were modeling studies. All were published between 2008 and 2016. Based on the systemic review, SSB taxes led to increased SSB prices, which resulted in reduced SSB consumption. The review found that the own-price elasticity of SSBs ranged from –0.6 to –1.2, concluding that taxes can be an effective tool to control obesity in middle-income countries—even in India, where obesity prevalence and SSB consumption are lower than other middle-income or developed countries. However, the authors stated that tax rates must be set sufficiently high (i.e., at least 20%) to be effective and that SSB taxes alone may be insufficient to reduce energy intake enough to decrease population weight.

Food Labeling

Food labeling is a practical tool that can empower consumers to choose healthy diets. It is increasingly considered one of the more important components of multicomponent strategies to tackle obesity. Nutrition label formats can be classified into two categories: front-of-package labels, and back-of-package labels. At present, back-of-package labels are the most widely adopted format (European Food Information Council 2014). In addition, several symbols or logos, such as traffic lights, keyholes, hearts, and green checkmarks, have been developed to facilitate consumers’ understanding of nutrition information. The traffic light and guideline daily amount (GDA) are among the most widely adopted formats (OECD 2014).

At present, many high-income countries, such as Australia, Canada, New Zealand, and the United States, mandate the display of nutrition information on pre-packed foods. According to a European Union regulation (OECD 2014), compulsory food labels had to be implemented by 2016. These labels, expressed as GDAs, indicate energy, fat, saturated fat, carbohydrates, sugars, proteins, and salt.

In light of the growing interest in nutrition labeling policy and regulation, numerous studies have been conducted to examine the effects of food labeling on consumers’ understanding of food labeling schemes, food choices, eating habits, perceptions toward nutrition labeling, and calorie intake.

Effectiveness of Food Labeling

Several studies have been conducted on the impact of labeling on food selection and dietary intake. Numerous studies have focused on factors associated with the use of labeling and understanding of and attitudes toward food labeling. However, no systematic review nor meta-analysis examining the impact of food labeling on BMI or obesity prevalence exists, so systematic reviews and meta-analyses on the use, understanding, and impact of nutrition labeling on food selection and dietary intake are examined in this section.

Cowburn and Stockley (2005) conducted a systematic review on consumer understanding and use of nutrition labeling when making decisions about food selection. In their review, 103 studies from North America and Northern Europe were identified, and most were of moderate to poor quality. About one-third (28%) were conducted in real-world settings where the subjects actually made food purchase decisions. The review indicated that most consumers reported that they often or at least sometimes look at nutrition labels when purchasing food; women with higher income and education levels were more likely to look at nutrition labels. With respect to understanding nutrition labeling, the review found that consumers have difficulty understanding the information included on the label, especially when converting information from grams per 100 grams to grams per serving size and percent energy.

Compos et al. (2011) conducted a systematic review on the impact of labeling on consumer dietary habits. In addition, the prevalence of labeling use and consumer understanding of nutrition labeling were examined. The authors identified 120 studies from the United States (87 studies), Europe (13 studies), Canada (9 studies), Australia and New Zealand (4 studies), Norway (2 studies), Germany (1 study), Thailand (1 study), Trinidad and Tobago (1 study), and multicountry (2 studies). Of 65 studies that reported the prevalence of label use among consumers, self-reported label use was high, especially in New Zealand (82%), United States (75%), Canada (52%), and Europe (47%). People who were middle-aged, female, high-income, highly educated, and had healthier eating habits were more likely to report greater use of nutrition labeling.

While many of the studies found that consumers generally perceive nutrition labels to be useful, several others indicated that many consumers have difficulty understanding the information presented on the labels, especially for recommended daily amount, serving size, and percent daily values (Compos et al 2011). With regard to label format and content, some indicated that the use of graphics, such as traffic lights, helped increase consumers’ understanding and that providing nutrition information using front-of-package labeling is more effective than back-of-package labeling. Inconclusive evidence was found with regard to the level of detail or complexity of information favored by consumers. In terms of nutrition information sought by consumers, most studies found that most consumers look for information on fat and energy content. When looking at the impact of nutrition labels on dietary habits, the association between the use of nutrition labels and a healthier diet was consistently found.

Cecchini and Warin (2016) conducted a systematic review and meta-analysis to examine the impact of food labeling on food choice and calorie intake. In their study, nine peer-reviewed, randomized control studies published in English or French between 2008 and 2015 were identified. All studies were conducted in high-income countries: Australia, Canada, France, Germany, the United Kingdom, and United States. For each study, the proportions of subjects that switched to healthier products and changed calorie intake following the implementation of food labeling were extracted. In addition, the comparison of three formats of food labeling schemes on food choices and food consumption were assessed: traffics lights, GDA, and others (e.g., front-of-package labels). The results showed that food labeling increased the proportion of people selecting healthier food choices by 17.95% (95% CI: 11.24%–24.66%). When comparing across labeling schemes, traffic light schemes were more effective than GDA and other schemes in increasing the selection of healthier food products. However, food labeling did not significantly reduce caloric intake. The author explained that increasing the selection of healthier food choices by substituting unhealthy foods (e.g., trans fats) with healthier options (e.g., polyunsaturated fats) did not necessarily lead to a difference in caloric intake.

Marketing Restrictions on Unhealthy Food

Current evidence shows that children and adolescents may be at high risk of exposure to unhealthy food marketing (Kelly et al. 2010, Adams et al. 2012, Zhenghua et al. 2015). Kelly et al. (2010) reviewed studies conducted in 13 countries in Asia, Western Europe, and North and South America from 2007 to 2008, indicating that food advertisements accounted for 11%–29% of all TV advertisements. In addition, foods high in undesirable nutrients or energy accounted for 53%–87% of all food advertisements. On average, it was estimated that children are exposed to five food advertisements per hour.

Unhealthy food and beverage advertisements may affect children’s eating habits and be associated with increased childhood obesity (Cairns et al. 2009). In 2010, WHO released recommendations urging member states to restrict the marketing of unhealthy foods and beverages to children (WHO 2010). Since 2011, several countries, mostly developed, have tightened their regulations on the marketing of unhealthy foods and beverages to children (OECD 2014), but many still rely on industry self-regulation to reduce the exposure of unhealthy food advertisements to children.

Food Advertisement and Obesity Risks

There is no systematic review or meta-analysis on the effects that advertisements have on BMI and obesity. However, many have been conducted on the impact of exposure to unhealthy food and beverage advertisements on dietary intake and dietary behavior (Cairns et al. 2009, Mills et al. 2013, Boyland et al. 2016, Sadeghirad et al. 2016).

A recent meta-analysis by Sadeghirad et al. (2016) examined the effects of unhealthy food and beverage marketing on dietary intake and preferences among children aged 2–18 years. It identified 29 randomized, controlled trials published through January 2015, 17 on dietary preference and 9 on dietary intake. All were conducted in high-income countries, Australia, Canada, the Netherlands, United Kingdom, and United States, and examined the impact of advertising delivered through television, movie commercials, advergames (i.e., electronic games to advertise a product), and branded logos. About half of these studies have a high risk of bias.

With regard to dietary intake, the study identified a significant increase in dietary intake (mean difference = 30.4 kilocalories, 95% CI: 2.9–5.79) among children exposed to unhealthy food advertisements during or shortly after the exposure. When looking at dietary preference, children exposed to unhealthy food and beverage advertisements are 1.1 times more likely to choose the advertised product (RR = 1.1, 95% CI: 1.0–1.2). Using GRADE methodology to assess the quality of evidence-synthesis from this meta-analysis, the quality of evidence on dietary preference is moderate to low, while the quality of evidence on dietary intake is moderate. The study also suggested that younger children may be more vulnerable to the influence of unhealthy food and beverage advertisements.

Mills et al. (2013) conducted a systematic review examining the impact of food and beverage advertisements on food- and beverage-related behavior, attitudes, and beliefs in the adult population. It included nine studies published between 1980 and 2012 and conducted in developed countries (i.e., France, the Netherlands, and United States). Almost all of the identified studies were randomized, controlled trials that involved small sample sizes and were of moderate to poor quality. Further, all focused on television advertisements. Due to the heterogeneity, a meta-analysis was not conducted. This review indicated inconclusive effects of food advertising on food- related behaviors, attitudes, and beliefs, and revealed that the impacts of advertising vary across gender, weight, and existing food psychology.

Boyland et al. (2016) conducted a systematic review and meta-analysis examining the impact of acute exposure to unhealthy food and beverage advertising on dietary intake in children and adults. Only experimental studies, which focused on the impact of exposure from television and the internet, were included in this review. Seven studies were used to estimate the impact of advertisements on adults, while 13 studies were used to estimate the impact on children. The results revealed that exposure to advertisements result in a significant increase in dietary consumption (standard mean difference 0.37: 95% CI: 0.09–0.65). High heterogeneity (I2 = 98%) was found, so the evidence should be interpreted with caution. When looking at adults, no significant effect of advertisements on dietary intake was found, but acute exposure to unhealthy food advertisements significantly increases the dietary intake among children (standard mean difference 0.56: 95% CI: 0.18–0.94). It is also worth noting that the evidence from children varied widely, resulting in high heterogeneity (I2 = 98%).

Dietary Approaches to Obesity Treatment

Low-fat diets

The Dietary Guidelines for Americans provides one example of a low-fat (LF) eating plan. The Dietary Guidelines are based on evidence that eating a LF (20-35%) diet helps manage weight, promote health, and reduce the risk of chronic disease. The guidelines include recommendations for “foods to reduce” (i.e., saturated and trans fat, cholesterol, sodium, added sugar, refined grains, alcohol) and “foods to increase” (i.e., fruits, vegetables, whole grains, low-fat dairy and protein foods, oils) in order to maximize the nutrient content and health promoting potential of the diet. Other examples of a LF diet are the DASH diet and those recommended by the American Diabetes Association, American Heart Association, and American Cancer Society4, as well as commercial programs like Weight Watchers (Smith, et al. 2010).

Efficacy, health effects, and sustainability

Low-fat diets are the best studied of all dietary approaches to weight loss. Three large, multi-center, randomized studies (i.e., the PREMIER trial, Diabetes Prevention Program, and the Finnish Diabetes Prevention study) have demonstrated that greater weight loss is achieved in groups consuming LF diets compared to controls receiving standard lifestyle recommendations. Furthermore, they suggest that consumption of a low-fat, low calorie diet, in the context of intensive group and/or individual counseling, has positive effects on comorbid conditions as long as they are followed. A more detailed description has been reported previously.

Adherence to a calorie controlled diet appears to be one of the biggest barriers to the long- term success of weight loss maintenance. LF eating is not immune to poor long-term adherence. Researchers have investigated various strategies, from varying the percentage of fat in the diet to matching diets with food preferences, in an attempt to promote better long- term dietary adherence. One study comparing weight loss and CVD risk factors in individuals consuming calorie controlled 20% or 30% fat diets showed that although both diets produced a similar amount of weight loss after 7 months, weight loss was maintained better and CVD risk factors were reduced more after 14 months in those following the 30% fat diet. It appears that intake was more restrictive in the 20% fat diet group, making it more difficult to follow over the long-term and resulting in greater weight regain (Smith, et al. 2010). A limited number of studies have investigated the effects of matching treatment preferences with weight loss outcomes. A recent study found that whether individuals were randomized to their preferred LF diet or not (i.e., standard or lacto-ovo vegetarian), they lost similar amounts of weight after 6 months; however, differences in weight regain patterns emerged after 6 months. Curiously, those who were assigned their preferred diet began regaining weight sooner (i.e., 6 vs. 12 months) and regained more weight (i.e., 4.5% vs. 2.1%) at 18 months than those who were not assigned to their preferred diet. Similar findings were recently reported for both LF and low carbohydrate diets. Borradaile et al found that the group assigned their preferred diet lost less weight (-7.7 kg) than the group who did not receive their preferred diet (-9.7 kg) or who did not report a strong preference at baseline (-11.2 kg). Given this seemingly counterintuitive finding, it may be useful for future studies to elaborate on “preference” (e.g., is their preference based on a preferred way of eating or on an alternative to their preferred way of eating) (Smith, et al. 2010).

Very-low-fat diets
Some investigators have suggested that a fat intake of ≤ 20% of total calories is necessary for optimal health. Diets that provide 10%-20% fat are defined as very low-fat. The Pritikin and Ornish diets are examples of very low-fat diets. They are primarily plant-based diets (e.g., fruits, vegetables, whole grains, beans, and soy), with limited amounts of reduced fat dairy, eggs, lean meats, and fish.17,18 Unlike LF plans which incorporate all foods, the very low-fat diets strongly discourage consumption of foods containing high amounts of refined carbohydrate.

Efficacy, health effects, and sustainability

A limited number of studies have examined the efficacy of very low-fat diets. In our earlier review, we summarized results from the Lifestyle Heart Trial showing that a very low-fat vegetarian diet-- combined with a behavior modification program including moderate aerobic activity, stress management, and smoking cessation-- was effective in reducing weight and the progression of coronary atherosclerosis. Since this study was published, others have shown that participants following the Ornish diet experienced similar weight loss and improvements in CVD risk factors as participants following other popular diet strategies (Smith, et al. 2010). However, compared to other diets, the Ornish diet showed a trend toward higher attrition19 and poorer adherence. These findings suggest that very low-fat diets may be more difficult to sustain over time (Smith, et al. 2010).

More recently, Barnard et al compared weight loss in participants with type 2 diabetes who consumed either a vegan diet (i.e., 10% energy from fat) or a diet based on the guidelines of the American Diabetes Association diet (i.e., approximately 20%-25% fat). After 22 and 74 weeks, both diets resulted in weight loss and improved glycemic control. Reductions in weight were significantly greater in the vegan group at 22 weeks but not at 74 weeks. Dietary adherence was greater in the vegan group at 22 weeks but not at 74 weeks. Participants rated both diets as acceptable. This research group also compared weight loss in individuals who consumed a vegan (i.e., 10% energy from fat) and National Cholesterol Education Program (NCEP) low-fat diet (i.e., 30% energy from fat) for 14 weeks and found that the vegan group had greater weight loss than the NCEP group at 1 and 2 years. These studies suggest that very low-fat diets are effective in reducing weight and, unlike the studies above, may be sustainable over the long-term (Smith, et al. 2010).

Moderate-fat diets
Given that LF diets can contain up to 35% fat, moderate fat (MF) diets are generally those that contain between 35%-45% fat. Many people equate MF diets with Mediterranean diets but the fat content of Mediterranean diets can vary considerably. Some have reported fat contents as high as 47%24 while others have found them to be as low as 25% fat25; therefore, although some Mediterranean diets can be considered moderate in fat, it should not be assumed that they all are.

Efficacy, health effects, and sustainability
Previous studies have shown that weight loss was better maintained over time in individuals who followed a MF diet and suggested that it may be easier to adhere to MF diets than LF diets over the long term.5 Recent studies that have compared MF (i.e., 35%-46% fat) and LF (i.e., 25%-30%) diets have reported similar26,27 to slightly better28 weight losses with MF diets (Smith, et al. 2010). These diets were similar to Mediterranean diets in that they contained a high proportion of monounsaturated fatty acids (MUFAs), primarily from MUFA rich oils, and emphasized high intake of plant foods (i.e., fruits, vegetables, whole grains, legumes, and nuts) and fiber and limited amounts of saturated fat from animal foods. A meta-analysis of 16 randomized controlled trials of the effect of Mediterranean diets on body weight suggested that Mediterranean diets resulted in greater weight losses compared to a control diet, particularly when associated with energy restriction and physical activity. Of the studies included in the meta analysis that reported fat intake, only one study reported total fat intake as less than 35% fat (i.e., 30% fat). Compared to LF diets, higher fat, Mediterranean style diets have also been shown to be superior in increasing HDL and reducing atherogenic index (i.e., ratio of total to HDL cholesterol) and C-reactive protein in individuals with hyperlipidemia or coronary heart disease (Smith, et al. 2010). They also are comparable in improving blood pressure, HDL, HbA1C, and fasting glucose and insulin in individuals with type 2 diabetes.

The high -protein diet

There is no standard definition of a “high-protein diet;” however, intakes greater than 25% total energy or 1.6g/kg per day of body weight can be considered high.32 The Zone diet (30% protein, 40% carbohydrate, and 30% fat) is an example of a high-protein (HP) diet. The most prominent difference between a HP diet such as the Zone and a low-carbohydrate diet like the Atkins New Diet Revolution is that a HP diet is typically low in fat (Smith, et al. 2010).

Efficacy, health effects, and sustainability

Several earlier studies have reported greater weight loss and improvements in body composition (i.e., decreases in waist circumference, waist-to-hip ratio, and intra abdominal adipose tissue and better preservation of lean body mass) in individuals prescribed HP diets than LF diets. These studies have been described in more detail previously. Given that high waist-to-hip ratios and levels of intra abdominal adipose tissue are positively correlated with certain chronic conditions, interest in HP diets has grown. Findings from more recent studies are mixed. Although several studies have not found significant advantages on body weight and composition19, 33-36, some trials have supported previous findings that diets higher in protein have beneficial effects on weight loss and body composition. This appears particularly true in individuals with elevated risk of CVD and metabolic syndrome33,42 or in individuals who combine a HP diet with resistance training (Smith, et al. 2010).

There is no clear explanation for these inconsistent results. Inadequate nutrition counseling and poor dietary adherence, particularly in longer studies, may contribute to the lack of differences between dietary groups. Poor long-term adherence has been reported in several studies comparing HP and LF diets on weight loss and body composition and is not limited to HP diets. For example, Dansinger et al. reported that only 25% of participants in each of four dietary groups (i.e., Atkins, Zone, Weight Watchers and Ornish) sustained a clinically meaningful adherence level. McCauley et al reported that, by 52 weeks, adherence to macronutrient goals declined considerably as did Clifton et al who found that by 64 weeks, macronutrient intake had shifted to a point at which the diets converged, and there was not a large enough difference in diets to be of significance. As such, data in the latter study were reanalyzed based on actual intakes of protein and 24-hr urinary urea, a marker of protein intake, instead of the assigned intervention. When actual high- and low-protein intake groups were compared, the researchers found that weight loss  greater in the HP group than the low-protein group. These findings differed from those in the initial analysis in which no between group differences in weight were observed (Smith, et al. 2010).

Low-carbohydrate diets

The low-carbohydrate (LC) diet is one of the most recognized approaches to weight loss. Many versions of the LC diet exist (i.e., Atkins New Diet Revolution, South Beach, Dukan diet), each with a unique interpretation of optimal LC eating. Unlike LF diets, the FDA has not established a clear definition for “low” carbohydrate. However, LC diets often consist of limited amounts of carbohydrate (20-50 gram/day or about 10% of calories from carbohydrate), gradually increasing over time, and relatively high amounts of fat (approximately 60% fat), which differentiates LC diets from HP diets. LC approaches encourage consumption of controlled amounts of nutrient dense carbohydrate containing foods (e.g., low GI vegetables, whole grain products) and eliminate intake of refined carbohydrate. Although consumption of foods that do not contain carbohydrate (e.g., meats, poultry, fish, butter, oil) is not restricted, quality rather than quantity is emphasized (Smith, et al. 2010).

Efficacy, health effects, and sustainability

In our earlier review5, we described findings from several short-term (≤ 12 months) studies comparing the effects of LC and a calorie-controlled, LF diets on weight, body composition, and cardiovascular risk factors in obese adults. In summary, participants who followed a LC diet lost significantly more weight than those who adhered to a LF diet during the first 6 months of treatment. However, differences in weight loss did not persist at 1 year. A meta- analysis published in 200644 also found no significant differences in weight loss between diets at 1 year, suggesting that LC diets are as effective as LF diets for weight loss (Smith, et al. 2010).

Low-glycemic index (GI) diet

Carbohydrates vary in the degree to which they raise blood glucose and insulin levels. The term “glycemic index” (GI) refers to a property of carbohydrate-containing food that affects the change in blood glucose following food consumption.46 Carbohydrate containing foods are ranked in relation to glucose or white bread, which both have a GI of 100. Thus, foods with a GI between 0-55 are considered low GI foods, those with a GI of 70 or greater are considered high GI foods, and those that fall between these two ranges are categorized as intermediate GI foods. A variety of factors such as carbohydrate type, amount and type of fiber, degree of processing, cooking, storage, acidity, food structure, and macronutrient content can all affect GI. Glycemic load (GL) is a similar concept but takes into account both the type of carbohydrate and the amount of carbohydrate consumed (Smith, et al. 2010).

A low GI or GL diet is a unique blend of low-fat and low-carbohydrate concepts. Recommendations for this dietary approach are based not only on the GI values of foods but also on the overall nutritional content of the diet.47 The overall goal of low GI eating is to obtain adequate energy and nutrients without causing large spikes in insulin and blood glucose levels.

Efficacy, health effects, and sustainability
There has been considerable discussion regarding whether clinicians should recommend low-GI diets to overweight and obese patients.48,49 Findings from studies of adults, published in our earlier review5, suggested that there were no advantages in terms of weight loss when GI was altered and energy and macronutrient composition were held constant.

Findings did suggest, however, that low GI diets may play an important role in the prevention and treatment of metabolic and cardiovascular disease (Smith, et al. 2010).

More recent studies of adults support previous findings. Although a number of feeding studies suggest that low GI foods increase satiety more than high GI foods, it does not appear that the effect on appetite affects energy intake enough to impact body weight. One recent study compared the effects of ad libitum low and high GI diets on weight loss in overweight and obese hyperinsulinemic women. Two additional studies compared energy controlled, isocaloric low and high GL diets, one in adults with at least one criterion for metabolic syndrome51, and the other in obese adults with type 2 diabetes. The ad libitum study was a randomized crossover intervention including two 12-week periods in which women incorporated low GI or high GI foods into their diet (Smith, et al. 2010).

The Prevalence of Obesity in Rural Adults in Nigeria

The prevalence of obesity, especially in rural Africa, is a growing concern in the medical community in recent years. Obesity has been identified as a significant risk factor for cardiovascular disease, cancer, and type 2 diabetes mellitus, which are leading causes of morbidity and mortality in Nigeria. To better understand the disparity in the prevalence of adult obesity between rural and urban Nigeria, researchers have identified risk factors that are associated with the high incidence and prevalence of obesity in the rural Nigerian adult population. Low income and lack of physical activity have been identified as factors that predispose rural Nigeria to increased risk of obesity, arguing that low-income Nigerians may not have access to the resources available to assist them in weight reduction. With rural Nigerians being at an income disadvantage, it creates a risk for obesity, which further predisposes them to chronic diseases such as hypertension, obstructive sleep apnea (OSA), diabetes, and coronary artery disease (Emejulu, Ojiako, & Onwuliri, 2010).

The rural residents were less physically active than their urban counterparts. They were disproportionately affected by chronic diseases and conditions associated with calorie imbalance, which included obesity.

Researchers have found reduced documentation of the physical activity levels in rural areas compared to urban areas. They suggested a need for more theoretically supported, methodologically rigorous, and empirically tested "rural strategies" for intervention on physical activity in rural Nigeria. In a pilot study, Ejike, Ugwu, & Ezeanyika, (2010), conducted lifestyle intervention among rural obese adults, behavioral changes, and increased physical activity using wearable activity devices like Fitbit. It was noted from the interviews that there was an increased enthusiasm in the use of activity feedback, self-monitoring, and motivation to lose weight. Although usability and satisfaction were observed, there was decreased exercise confidence, and patient activation was no different pre/post-pilot study.

Involvement of primary care in reducing overweight and obesity

There are two main  ways  in  which  the  involvement of primary care in reducing overweight and obesity could be increased: providing professional and organizational support and training and by offering fi- nancial incentives.

A systematic Cochrane review to assess whether health professionals’ management or the organization of care for overweight and obese people could be im- proved found 18 studies involving 446 providers and 4158 patients.27 Six studies were identified for compar- ing professional-oriented interventions (the use of re- minders and training) (5) and professional and organizational interventions of shared care. Twelve studies were identified for post hoc comparison of dif- ferent organizational interventions, either the deliv- erer of weight loss interventions or the setting of interventions. Unfortunately, most of the studies had methodological shortcomings. Along with small sam- ple sizes and reasonably high drop-out rates among patients, the review could not draw firm conclusions on how the management of obesity might be improved from the available evidence, although reminder sys- tems, brief training interventions, shared care, in-pa- tient care and dietician-led treatments may all  be worth further investigation.

For example, a 4.5-hour training programme pro- moting an obesity management model found that pa- tients from general practices who had received the training were more likely to have had their weight re- corded in their  medical  records  (61%)  than  patients of GPs who had not received training  (42%).28  Fur- ther, a target weight and dietary targets were  also more likely to have been recorded. However,  12 months after the training, there were no differences in BMI between the patients of the trained GPs and the patients of the non-trained GPs.

The limited available evidence for the impact of in- terventions changing primary health care providers be- haviour in the management of overweight and obesity is in contrast to tobacco and alcohol, where there is good evidence that providing professional and organi- zational support and training leads to improved pro- vider behaviour.

An example of paying for quality service is the En- glish Quality and Outcomes Framework (QOF), which is an annual reward and incentive programme detail- ing GP practice achievement,  introduced  as  part  of the GP contract  in  2004  as  a  voluntary  process. QOF awards practices’ achievement for:  managing some of the most common chronic diseases, e.g. asthma, diabetes; how well the practice is organized; how patients view their experience at the doctor and the amount of extra services offered such as child health and maternity  services.

2.2 THEORETICAL FRAMEWORK

Trait theories (Lay’s Theory)

People often think about obesity in the same way they think about other physical or psychological traits: as a basic attribute that individuals possess to varying degrees. Dweck et al.have identified two opposing lay theories that characterize how people think and reason about a variety of traits, which are distinguished by the degree to which the trait is viewed as malleable (Morales,  Punzalan, Paz-Pacheco, Sy, & Duante, 2008). People who hold an “entity theory” of intelligence (also known as “fixed mindset”), for example, think about the intellect as something hard-wired and stable, while those who hold an “incremental theory” (also known as a “growth mindset”) believe their intellectual abilities can grow through effort and hard work. Holding one of these theories is associated with a great deal of downstream behavior and cognition. For instance, incremental theorists are more committed to their learning goals and are more persistent in the face of adversity than people who think their intellectual abilities are fixed. A recent study of dieters found that people who hold incremental theories of obesity adopt qualitatively different strategies for losing weight compared to those who hold an entity theory of obesity. Consistent with prior research, incremental theorists were much more open to changing their lifestyle to embrace a new diet, implement a novel exercise routine, or attend group meetings in the service of achieving their weight-loss goal.

2.3 EMPIRICAL REVIEW

A research carried out by Marques (2018) on “Effective strategies for prevention, control, and treatment of obesity in primary health care setting for adolescents, adults, and elderly people” revealed that the management of obesity in Primary Health Care has an important role if being considered the magnitude and serious consequence of this problem. Despite this, there is no effective standard protocol for the treatment of this disease. Studies that synthesize and assess the effectiveness of strategies for prevention, control, and treatment of obesity in Primary Health Care setting are still scarce. The objective of the study is review and synthesize study evidence for obesity management strategies among adolescents, adults and elderly developed at the Primary Health Care worldwide.

Methods used in the study included seven electronic databases (Medline, Lilacs, Embase, Psycinfo, Cochrane, WHOLIS and Open Gray) will be searched with no date limit for identiﬁcation of clinical trials examining the effectiveness of prevention, control and treatment of obesity in Primary Health Care. As primary outcome will be changes in body weight. As secondary outcomes will be body mass index, body adiposity, waist circumference, and waist-hip ratio. Two independent authors will perform the selection of studies, data extraction, and the assessment of risk of bias.

In another study carried out by Anderson(2008) on “Reducing overweight and obesity: closing the gap between primary care and public health”, the study showed that overweight and obesity are major risk factors for ill health and premature death, leading to significant increases in workload and prescribing costs, primary health care providers continue to find managing overweight and obesity a difficult business.

Objectives of the study included six questions which were addressed in an attempt to close the gap between primary care activities and public health goals to reduce overweight and obesity: what is overweight and obesity; what is the health impact of overweight and obesity; is individually directed advice effective in reducing overweight and obesity; can we increase the involvement of primary care in reducing overweight and obesity; how can public health actions complement the role of primary care; and how do we chose cost-effective interventions?

Method used was systematic reviews and key texts were identified from literature searches to provide a narrative summary to answer the six questions.

Results showed that overweight is defined as a body mass index (BMI) of >25 and obesity as a BMI of >30, where BMI =  weight (kg)/height (m2). There is a positive relationship between the level of BMI and a wide range of conditions, including cancers and cardiovascular diseases. There is evidence that individually directed advice can reduce overweight and obesity or its risk. There is mixed evidence for the effectiveness of strategies in increasing the involvement of primary care in re- ducing overweight and obesity. There are many examples of public health actions that complement the role of primary care in reducing overweight and obesity. Overall cost-effective policy analyses have not been done per se for overweight and obesity but have shown that a combination of personal and non-personal interventions can be effective and cost-effective in reducing cardiovascular events.

The study concluded that the gap between primary care and public health in reducing overweight and obesity can be closed, but it requires sustained political support and investment.

CHAPTER THREE

RESEARCH METHODOLOGY

3.1 Introduction

In this chapter, we described the research procedure for this study. A research methodology is a research process adopted or employed to systematically and scientifically present the results of a study to the research audience viz. a vis, the study beneficiaries.

3.1 Research Design

Research designs are perceived to be an overall strategy adopted by the researcher whereby different components of the study are integrated in a logical manner to effectively address a research problem. In this study, the researcher employed the survey research design. This is due to the nature of the study whereby the opinion and views of people are sampled. According to Singleton & Straits, (2009), Survey research can use quantitative research strategies (e.g., using questionnaires with numerically rated items), qualitative research strategies (e.g., using open-ended questions), or both strategies (i.e. mixed methods). As it is often used to describe and explore human behaviour, surveys are therefore frequently used in social and psychological research.
3.2 Population of the Study

According to Udoyen (2019), a study population is a group of elements or individuals, as the case may be, who share similar characteristics. These similar features can include location, gender, age, sex or specific interest. The emphasis on study population is that it constitutes individuals or elements that are homogeneous in description. 

This study was carried out to examine the effectiveness of dietary intervention strategies (as part of primary health care) aimed at reducing obesity prevalence among adults.  Hence, the population of this study cut across 6 selected primary healthcare in Ikorodu, Lagos State.
3.3 Sample Size Determination

A study sample is simply a systematic selected part of a population that infers its result on the population. In essence, it is that part of a whole that represents the whole and its members share characteristics in like similitude (Udoyen, 2019). In this study, the researcher adopted the convenient sampling method to determine the sample size. 
3.4 Sample Size Selection Technique and Procedure

A study sample is simply a systematic selected part of a population that infers its result on the population. In essence, it is that part of a whole that represents the whole and its members share characteristics like similitude (Udoyen, 2019). In this study, the researchers adopted the convenient sampling method to determine the sample size. 

Out of the entire workers in the 6 selected primary healthcare in Ikorodu, Lagos State, the researcher conveniently selected 100 participants as the sample size for this study. According to Torty (2021), a sample of convenience is the terminology used to describe a sample in which elements have been selected from the target population on the basis of their accessibility or convenience to the researcher.
3.5 Research Instrument and Administration

The research instrument used in this study is the questionnaire. A survey containing series of questions were administered to the enrolled participants. The questionnaire was divided into two sections, the first section enquired about the responses demographic or personal data while the second sections were in line with the study objectives, aimed at providing answers to the research questions. 
Participants were required to respond by placing a tick at the appropriate column. The questionnaire was personally administered by the researcher.
3.6 Method of Data Collection

Two methods of data collection which are primary source and secondary source were used to collect data. The primary sources was the use of questionnaires, while the secondary sources include textbooks, internet, journals, published and unpublished articles and government publications.
3.7 Method of Data Analysis

In analyzing the data collected from research question, the researcher utilized mean scores and frequency/percentage tables. The four-point rating scale will be given values as follows:

SA = Strongly Agree

4

A = Agree


3

D = Disagree


2

SD = Strongly Disagree
1

Decision Rule:

To ascertain the decision rule; this formular was used

	4+3+2+1 =10

      4           4


Any score that was 2.5 and above was accepted, while any score that was below 2.5 was rejected. Therefore, 2.5 was the cut-off mean score for decision taken.
3.8 Validity of the Study

Validity referred here is the degree or extent to which an instrument actually measures what is intended to measure. An instrument is valid to the extent that is tailored to achieve the research objectives. The researcher constructed the questionnaire for the study and submitted to the project supervisor who used his intellectual knowledge to critically, analytically and logically examine the instruments relevance of the contents and statements and then made the instrument valid for the study.
3.9 Reliability of the Study

The reliability of the research instrument was determined. The Pearson Correlation Coefficient was used to determine the reliability of the instrument. A co-efficient value of 0.68 indicated that the research instrument was relatively reliable. According to (Taber, 2017) the range of a reasonable reliability is between 0.67 and 0.87.
3.10 Ethical Consideration

The study was approved by the Project Committee of the Department.  Informed consent was obtained from all study participants before they were enrolled in the study. Permission was sought from the relevant authorities to carry out the study. Date to visit the place of study for questionnaire distribution was put in place in advance.

CHAPTER FOUR

DATA PRESENTATION AND ANALYSIS

1 INTRODUCTION

This chapter presents the analysis of data derived through the questionnaire and key informant interview administered on the respondents in the study area. The analysis and interpretation were derived from the findings of the study. The data analysis depicts the simple frequency and percentage of the respondents as well as interpretation of the information gathered. A total of one hundred (100) questionnaires were administered to respondents of which all were returned and validated. For this study a total of  100 was validated for the analysis.

4.2
DATA PRESENTATION

The table below shows the summary of the survey. A sample of 100 was calculated for this study. A total of 100 responses were received and validated. For this study a total of 100 was used for the analysis.

Table 4.1: Distribution of Questionnaire

	Questionnaire 
	Frequency
	Percentage 

	Sample size
	100
	100

	Received  
	100
	100

	Validated
	100
	100


Source: Field Survey, 2021

Table 4.2: Demographic data of respondents

	Demographic information
	Frequency
	percent

	Gender
Male
	
	

	
	40
	40%

	Female
	60
	60%

	Age
	
	

	20-30
	14
	14%

	30-40
	48
	48%

	41-50
	38
	38%

	51+
	0
	0%

	Education
	
	

	HND/BSC
	58
	58%

	MASTERS
	32
	32%

	PHD
	10
	10%

	Marital Status
	
	

	Single
	17
	17%

	Married
	55
	55%

	Separated
	0
	0%

	Divorced
	15
	15%

	Widowed
	13
	13%


Source: Field Survey, 2021
4.3
 ANSWERING RESEARCH QUESTIONS
Question 1: What is the prevalence of obesity among adults?
Table 4.3:  Respondent on question 1

	Options
	Frequency
	Percentages

	Very high
	17
	17

	High 
	61
	61

	Low 
	17
	17

	Very Low 
	05
	05

	Total
	100
	100


 Source: Field Survey, 2021

From table 4.3 above, on the prevalence of obesity among adults, 17% of the respondents said very high, 61% of the respondents said high, 17% of the respondents said low. while the remaining 05% of the respondents said very low .

Question 2: What are the health effect of obesity?
Table 4.4: Mean Responses on the health effect of obesity.
	S/N
	ITEM STATEMENT
	SA

4
	A   3
	D   2
	SD  1
	X
	S.D
	DECISION

	1
	Cancers
	42
	50
	08
	0
	3.3
	5.78
	Accepted

	2
	cardiovascular diseases
	55
	39
	06
	0
	3.5
	5.91
	Accepted

	3
	Osteoarthritis
	45
	49
	03
	03
	3.4
	5.8
	Accepted

	4
	Gall bladder disease
	38
	53
	04
	05
	3.2
	5.7
	Accepted

	5
	Dyslipidaemia
	31
	59
	04
	06
	3.0
	5.6
	Accepted

	6
	Sleep apnoea
	32
	50
	10
	08
	3.1
	5.3
	Accepted


Source: Field Survey, 2021

In table 4.4 above, on the health effect of obesity, the table shows that all the items (item1-item6) are accepted. This is proven as the respective items (item1-item6) have mean scores above 2.50.

Question 3: Does primary healthcare play a significant roles in the reduction of prevalence of obesity among adults? 
Table 4.5:  Respondent on question 3

	Options
	Frequency
	Percentage

	Yes
	48
	48

	No
	37
	37

	Undecided
	15
	15

	Total
	100
	100


Field Survey, 2021

From the responses obtained as expressed in the table above, 48% of the respondents said yes, 37% said no. while the remaining 15% were undecided.

Question 4: Is the primary healthcare effective in curtailing the prevalence of obesity through dietary intervention strategy?
Table 4.6:  Respondent on question 4

	Options
	Frequency
	Percentage

	Yes
	55
	55

	No
	28
	28

	Undecided
	17
	17

	Total
	100
	100


Field Survey, 2021

From the responses obtained as expressed in the table above, 55% of the respondents said yes, 28% said no, while the remaining 17% were undecided.

Question 5: Is the primary healthcare effective in helping to control the weight of obese adults?
Table 4.7:  Respondent on question 5
	Options
	Frequency
	Percentages

	Yes
	64
	64

	No
	21
	21

	Undecided
	15
	15

	Total
	100
	100


 Source: Field Survey, 2021

From table 4.7 above, 64% of the respondents said yes, 21% of the respondents said no, while the remaining 15% of the respondents were undecided.

Question 6: What are the factors  affecting the effectiveness of primary healthcare in reducing the prevalence of obesity among adults?
Table 4.8: Mean Responses on the factors  affecting the effectiveness of primary healthcare in reducing the prevalence of obesity among adults.

	S/N
	ITEM STATEMENT
	SA

4
	A   3
	D   2
	SD  1
	X
	S.D
	DECISION

	1
	Lack adequate healthcare workers
	51
	42
	07
	0
	3.2
	5.45
	Accepted

	2
	Poor dietary knowledge of health workers
	31
	59
	04
	06
	3.0
	5.6
	Accepted

	3
	Lack of cooperation with obese adults
	50
	40
	05
	05
	3.3
	5.68
	Accepted

	4
	Negative attitude of obese adults towards prescribed dietary strategies
	38
	51
	06
	05
	3.1
	5.65
	Accepted


Source: Field Survey, 2021

In table 4.8 above, on the factors  affecting the effectiveness of primary healthcare in reducing the prevalence of obesity among adults, the table shows that all the items (item1-item4) are accepted. This is proven as the respective items (item1-item4) have mean scores above 2.50.

CHAPTER FIVE

SUMMARY, CONCLUSIONS AND RECOMMENDATIONS:

5.1 Introduction

This chapter summarizes the findings on the effectiveness of dietary intervention strategies (as part of primary health care) aimed at reducing obesity prevalence among adults in Ikorodu Lagos State. The chapter consists of summary of the study, conclusions, and recommendations. 
5.2 Summary of the Study

In this study, our focus was on the effectiveness of dietary intervention strategies (as part of primary health care) aimed at reducing obesity prevalence among adults in Ikorodu Lagos State. The study is was specifically set to determine the prevalence of obesity among adults, ascertain the health effect of obesity, determine whether primary healthcare plays a significant roles in the reduction of prevalence of obesity among adults, determine the effectiveness of primary healthcare in curtailing the prevalence of obesity through dietary intervention strategy, determine the effectiveness of primary healthcare in controlling the weight of obese adults, and ascertain the factors  affecting the effectiveness of primary healthcare in reducing the prevalence of obesity among adults..
The study adopted the survey research design and randomly enrolled participants in the study. A total of 100 responses were validated from the enrolled participants where all respondent are staff of 6 selected primary healthcare in Ikorodu, Lagos State.
5.3 Conclusions

In the light of the analysis carried out, the following conclusions were drawn.
There is a prevalence of obesity among adults in Ikorodu, Lagos State.

Obesity has some detrimental health effect which include; cancers, cardiovascular diseases, osteoarthritis, gall bladder disease, dyslipidaemia, and sleep apnoea.

Primary healthcare plays a significant role in the reduction of prevalence of obesity among adults.

Primary healthcare is effective in curtailing the prevalence of obesity through dietary intervention strategy.

Primary healthcare is effective in controlling the weight of obese adults.

The factors  affecting the effectiveness of primary healthcare in reducing the prevalence of obesity among adults include; lack adequate healthcare workers, poor dietary knowledge of health workers, lack of cooperation with obese adults, and negative attitude of obese adults towards prescribed dietary strategies.

5.3 Recommendation

With respect to the findings and the aim of this study, the researchers therefore recommend that;
There is good evidence that individually directed interventions can be effective in leading to dietary change and reductions in overweight and obesity, at least in the short term. Further systematic reviews are needed, particularly of the specific impact of primary health care-based interventions.

There is potential evidence that the behaviour of primary health care providers in offering dietary ad- vice can be increased through a range of strategies, although this has yet to be shown to lead to changes in BMI.  Further  implementation  studies  are  needed to strengthen the evidence base.

Individual dietary and physical activity advice needs to be supported by environmental changes, for which there is a wealth of experience across different policy and programme options.
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APPENDIXE

QUESTIONNAIRE

PLEASE TICK [√] YOUR MOST PREFERRED CHOICE(S) ON A QUESTION.

SECTION A

PERSONAL INFORMATION

Gender

Male [  ]


Female [  ]

Age 

20-30
[  ]

31-40
[  ]

41-50   [  ]
3. Education

HND/BSC
[  ]
MASTERS
[  ]
PHD

[  ]

4. Marital Status

Single

[  ]
Married
[  ]
Divorced
[  ]
Widowed
[  ]
SECTION B

Question 1: What is the prevalence of obesity among adults?
	Options
	Please Tick

	Very high
	

	High 
	

	Low 
	

	Very Low 
	


Question 2: What are the health effect of obesity?
	S/N
	ITEM STATEMENT
	SA
	A 
	D  
	SD 

	1
	Cancers
	
	
	
	

	2
	cardiovascular diseases
	
	
	
	

	3
	Osteoarthritis
	
	
	
	

	4
	Gall bladder disease
	
	
	
	

	5
	Dyslipidaemia
	
	
	
	

	6
	Sleep apnoea
	
	
	
	


Question 3: Does primary healthcare play a significant roles in the reduction of prevalence of obesity among adults?
	Options
	Please Tick

	Yes
	

	No
	

	Undecided
	


Question 4: Is the primary healthcare effective in curtailing the prevalence of obesity through dietary intervention strategy?
	Options
	Please Tick

	Yes
	

	No
	

	Undecided
	


Question 5: Is the primary healthcare effective in helping to control the weight of obese adults?
	Options
	Please Tick

	Yes
	

	No
	

	Undecided
	


Question 6: What are the factors  affecting the effectiveness of primary healthcare in reducing the prevalence of obesity among adults?

	S/N
	ITEM STATEMENT
	SA
	A 
	D  
	SD 

	1
	Lack adequate healthcare workers
	
	
	
	

	2
	Poor dietary knowledge of health workers
	
	
	
	

	3
	Lack of cooperation with obese adults
	
	
	
	

	4
	Negative attitude of obese adults towards prescribed dietary strategies
	
	
	
	


=  2.5








