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Abstract

Background

Obesity is a highly complex, chronic disorder with a multifactorial aetiology that includes
biological, psychosocial and cultural factors. Since the discovery of oil in 1959, Libya has been
undergoing a nutrition transition. Despite obesity reaching epidemic proportions in Libya, there

is a lack of information about obesity in Libyan adults.

Aims

The aims of this study were to investigate the risks and protective factors associated with
obesity among adult men and women in Libya; to estimate gender differences in the prevalence

of obesity among Libyan adults; and to explore key informants’ views about obesity within the

context of Libyan culture.
Design of study

An adapted mixed-methods sequential explanatory design was used, consisting of two phases:
a quantitative study in the form of a cross-sectional design, and a qualitative study in the form

of semi-structured interviews, which followed up on the findings of the first phase.
Method

A multi-stage cluster sampling technique was used to select participants from the Benghazi
electoral register. With a response rate of 78%, the sample consisted of 401 Libyan adults, aged
20-65 years, who have lived in Benghazi for over ten years; 63% were female. A survey
guestionnaire was used to examine the relationship between Body Mass Index (BMI) and the
following four-predictor variables, derived from the Socio-Ecological Model (SEM): socio-
economic status; unhealthy eating habits; physical activities and sedentary lifestyle; and
neighbourhood environment. Anthropometric measurements were collected from participants
in their homes. For the qualitative phase, 9 Libyan healthcare professionals and 12 Libyan
community leaders (key informants) were individually interviewed. A mixed-methods

approach to study obesity has not previously been used in Libya.
Results

The prevalence of obesity among Libyan adults was found to be 42.4%, whereas that of being
overweight was 32.9%. A significant positive association was found between obesity and two
SES components (education level and income) in Libyan adults of both genders, while



occupational status was significantly positively associated with obesity in women only. Obesity
was significantly positively associated with fast-food consumption, and the consumption of
large food portion sizes, in Libyan adults of both genders. In contrast, the consumption of
sugar-sweetened beverages was significantly positively associated with obesity in Libyan
women but not in men. A significant inverse association was found between breakfast
consumption and obesity in Libyan adults. Obesity was significantly negatively associated with
physical activity in Libyan women, while significantly positively associated with sedentary
behaviour in Libyan women but not in Libyan men. Finally, a significant association exists
between the BMI of Libyan adults in 6 of the 12 neighbourhood environment attributes. For
Libyan men and women these were: street connectivity, ‘unsafe environment and committing
crimes at night’, and neighbourhood aesthetics. For men only, these were: access to public
transport, access to recreational facilities, and ‘unsafe environment and committing crimes

during the day’. Finally, ‘residential density zones’ was significant for women but not for men.

Three main risk factors were identified from the qualitative study. The first concerned the
heavy subsidisation of staple food commodities in Libya; the second is Libya’s deteriorating
health sector performance; and the third is the effect of the neighbourhood environment on
physical activity and food, including the current political and economic instability in Benghazi
which is potentially fuelling the obesity epidemic. These themes and additional sub-themes
were categorised as belonging to one of the five spheres of the SEM (individual; interpersonal;
institutional and organisational; community and physical environment; and public policy),
resulting in the final conceptual framework of this study. Some of the qualitative results

contradicted the quantitative results, resulting in some inconclusive findings.
Conclusion

These findings could inform Libyan health policies and the interventions that are urgently
needed for preventing or controlling the obesity epidemic in Libya. Key recommendations are
that an electronic health information system needs to be implemented and awareness about
obesity and its causes and consequences needs to be raised among the public in order to dispel

the many myths and misconceptions held by Libyans about obesity.
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Chapter One : Introduction

1.1 Background

Obesity is understood to be an energy imbalance between calories consumed and calories
expended which results in abnormal or excess fat accumulation in adipose tissue, typically
at least 30% above the recommended body weight, and leading to health impairment (CDC,
2015d ; WHO, 2016d). A large body of literature describes obesity as a highly complex,
bio-psychosocial medical condition with a multifaceted aetiology (CDC, 2015d; WHO,
2016d). According to the World Health Organisation (WHO, 2016d), obesity is a chronic
disorder that affects all ages and socio-economic groups, increasing the risk of many
diseases and health conditions and having adverse social, psychological and economic
implications.Therefore, the Obesity Scientific Committee, affiliated to the American
Association of Clinical Endocrinologists (AACE), agreed at the 2014 Obesity Consensus

Conference to officially recognise obesity as a chronic disease (Garvey et al., 2014).
Obesity is a leading cause of numerous non-communicable diseases (NCDs), including
heart disease, strokes (Lavie et al., 2009; Winter, 2008), type 2 diabetes mellitus (T2DM)
(Gatineau et al., 2014), certain cancers such as colon and rectal cancer (Huxley et al., 2009
; Larsson & Wolk, 2007), and other health problems, which can lead to further morbidity
and mortality (Bellanger & Bray, 2005; Guch, 2009; Lenz, et al., 2009). High body mass
index (BMI) is recognised as the third most common risk factor for global deaths, after

high blood pressure and tobacco use (Forouzanfar et al., 2014).

According to the WHO (2016d), the worldwide prevalence of obesity more than doubled
from 1980 and 2014. Furthermore, the organisation estimated that in 2014 more than 1.9
billion adults (aged 18 years and older) worldwide were overweight, with over 600 million
being clinically obese (WHO, 2016d). In addition, according to the National, regional, and
global trends in BMI between 1980 and 2008,the mean global BMI increased by 0.4 and
0.5 kg/m2 per decade for men and women respectively (Finucane et al., 2011). Having
observed an exponential rise in obesity worldwide, obesity researchers and experts now

concur that a global obesity epidemic exists — termed “globesity” — in that it is a major
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public health crisis both nationally and internationally (Campos et al., 2006; Karnik &
Kanekar, 2012) . Given that obesity is a severe public health crisis (Haslam & James, 2005)
that has serious economic implications (Philipson & Posner, 2008), an ‘ Anti-Obesity Day’
(AOD) is observed globally every year on 26 November, to promote awareness of the
measures that are available to control obesity and reduce its impact upon individuals and
society (Shrivastava, 2012). The first ‘Anti-Obesity Day’ campaign was launched in 2001

in India.

The WHO has identified numerous aetiological factors that might promote or protect
against obesity and has categorised them based on the strength of the evidence ranging
from ‘convincing’ and ‘probable’ to ‘possible’ and ‘insufficient’ (WHO, 2003). Obesity is
thought to be shaped by a variety of cultural, historical and social factors, and is associated
with its own disabling capacities, pathophysiologies and comorbidities (Sobal, 2001;
Vandenbroeck et al., 2007). The question of how these factors interact to promote or protect
against the development of obesity is complex and likely varies by country (World Obesity
Federation (WOF), 2015a). Having recognised obesity as a biopsychosocial phenomenon,
with cultural values and norms about body weight differing substantially between cultures
(Sobal, 2001), however, it is not yet known how the cultural norms in particular countries
are contributing to the global obesity epidemic. To fill this gap in the literature, it is
necessary to explore the risk and protective factors associated with obesity, particularly in
countries that have so far failed to prioritise obesity in their public health agenda (e.g.
Libya).

It has been argued that some risk factors such as overeating are independent risk factors in
that they may cause obesity single-handedly, that is, without involving other risk factors
(Prentice, 2001; Tuma, 2007). Obesity experts have however criticised this claim, arguing
that obesity is not caused by a single factor but rather by multiple factors. Accordingly, any
interventions for obesity need to take multiple factors into account, including both
environmental and genetic factors (Silventoinen et al., 2007).This underscores the
necessity of exploring risk factors of obesity in various cultures in order to gain a better
understanding of the key measures required to develop and promote strategies for obesity

prevention. It has been suggested that interventions that will reduce a person’s weight will
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also contribute significantly to prolonging their life (Nagai et al., 2012). Thus, in addition
to helping to control the obesity epidemic, exploring the risk factors associated with obesity
could contribute to the development of intervention policies and measures that improve the
quality and quantity of life.

1.2 Rationale for this thesis

Within the Libyan context, obesity has become a critical problem due to its prevalence
amongst adults aged 20-74 years (MoH, 2010; WHO, 2009). Obesity has more than
doubled, from 12.6% in 1984 to 30.5% in 2009 (EI-Mehdawi & Al Barsha, 2012; MoH,
2010; World Obesity Federation, 2015b; WHO, 2009). Accordingly, Libya was ranked
35th on the list of the world’s fattest countries based on this last estimation, in 2009. (The
Central Intelligence Agency (CIA) World Factbook , 2011). However, the Global Burden
of Disease Study (GBD), coordinated by the Institute for Health Metrics and Evaluation
(IHME), estimated the prevalence of obesity and overweight in Libyan adults at 71.9% in
2013. According to the estimation of the GBD and the IHME, Libya ranks ninth in the list
of the world’s fattest countries (Ng et al., 2014).This change in ranking from 35" in 2011
to 9™ in 2013 may be attributable, at least in part, to the Libyan political revolution of 2011,
which has resulted in ongoing conflict among various radical militias, creating an unstable
political, social and economic environment. This unsafe environment is currently [2016]
having an impact on Libyans’ daily activities, for example, encouraging citizens to remain
indoors for extended periods of time. This increased level of inactivity has likely

exacerbated the epidemic of obesity in Libya.

Although there is a paucity of studies in Libya on overweight and obesity in children
(Buzgheia et al., 2007; El Taguri et al., 2009) and in adolescents (Musaiger et al., 2012;
Musaiger et al., 2013; Salam et al., 2012), these studies have nevertheless resulted in many
significant findings that have contributed to the obesity in children and adolescents. These
studies converged on a number of risk factors that could contribute to an increase in the
prevalence of overweight and obesity among children and adolescents. Significant risk
factors include: a lack of physical activity; unhealthy eating patterns involving skipping

breakfast, high fast-food consumption, frequent snacking. Such findings are aligned with
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those of studies conducted all over the world in both developed and developing countries
(Braithwaite et al., 2014; Yoon et al., 2010) as well as in undeveloped countries, especially
Arabic countries (Ng et al., 2011; Kerkadi, 2003).While these studies have increased our
knowledge of the risk factors in these populations, there is a dearth of information
concerning Libyan adults. A large body of scientific literature confirms that there is a lack
of information about obesity in adults in North African Arab countries, including Libya
(Finucane et al., 2011; Musaiger, 2011). Consequently, studying Libyan adults in order to
identify the risk and protective factors related to obesity can help to fill this lacuna in the

literature.

Aside from the possibility that the current, unstable political situation is contributing to
obesity in many Libyan adults, cultural values have also been shown to play a role. These
include misunderstandings about religion, for example, constraints against women
engaging in physical activity (Benjamin & Donnelly, 2013 ;Caperchione et al., 2011); poor
knowledge about what constitutes a healthy diet and lifestyle, for instance, consuming olive
oil in the mistaken belief that this helps to reduce cholesterol (Dontas et al., 2007); and
fattening rituals for women before marriage (Rguibi & Belahsen, 2006). According to
Christakis and Fowler (2007), obesity is ‘socially contagious’ and spreads from person to
person in a social network. In Libyan culture, especially at social gatherings, guests are
presented with plenty of food and over-eating is encouraged (FAO, 2005; Sehib, 2013).
These cultural factors suggest that it is necessary to gain a deeper understanding of how
Libyan adults perceive, understand, think and feel about obesity in order to develop more

effective interventions that take the prevailing Libyan culture into account.

Since the discovery of oil in 1959, Libya has witnessed dramatic social, economic, and
political transformations in the past five decades, including notable shifts in dietary and
physical activity patterns (FAO, 2005). Collectively known as ‘the nutrition transition’,
these shifts include consuming more ‘Western’ foods such as fast foods, and have been
demonstrated by obesity scholars to be a one of the primary risk factors contributing to the

obesity epidemic (Jeffery et al., 2006).
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Overall, obesity has profound consequences for Libyan society as a whole. It is important
to understand more about obesity because of its detrimental impact on the individual’s
physical and mental health, and on social and family life, and the financial burden it places
on the state. The next section reviews these four areas that are adversely affected by

obesity.

1.2.1 Detrimental effect on the individual’s health

Obesity is associated with a significantly increased risk of several deadly diseases, as well
as being a cause of disability and premature death (Bellanger & Bray, 20105; Guch, 2009;
Lenz, et al., 2009) Non-Communicable Diseases (NCDs) are the leading cause of death in
the world, representing 63% of all deaths annually (WHO, 2013b). In the Eastern
Mediterranean Region (EMR), such diseases represent over 50% of annual deaths, while
in Libya they represent an estimated 78% of deaths annually, which is the highest
percentage in the EMR (MoH, 2010; WHO, 2014a). The most common of such disease in
Libya are cardiovascular disease, cancer, and diabetes. In addition, Libya is now among
the countries with the highest T2DM prevalence in the EMR and it constitutes 39%
(Elkharam et al., 2013; Eltobgi ,2009; Shambesh et al.2015). Studies carried out in
Benghazi report that being overweight or obese are risk factors for chronic diseases such
as heart disease (Greiw et al., 2010), stroke (Tran et al., 2010), T2DM (Roaeid & Kablan,
2010; Sheriff et al., 2012), and certain types of cancer (Buhmeida, 2007), while the main
causes of death among the Libyan population are: cardiovascular diseases and diabetes,
cancer, and respiratory diseases (MoH, 2010; WHO, 2014a). In order to slow the obesity
epidemic and contain the public health crisis, it is necessary to improve our understanding

of the risks and protective factors associated with the prevalence of obesity.

1.2.2 Social consequences

Obesity poses many practical challenges in daily life, such as a lack of mobility, the effect
on an individual’s social life, difficulty in buying clothes, and even a lack of comfortable
seats on various modes of transport (Schafer & Ferraro, 2011; Sutin & Terracciano, 2013).
In addition, many obese individuals encounter social expectations about or cultural ideals

of slimness, as well as social perceptions of obese individuals as being gluttonous and lazy
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(Collins & Bentz, 2009; Wellman & Friedberg, 2002) or weak-willed and unmotivated
(Collins & Bentz, 2009). As a result, the obese are more likely to suffer from prejudice in
the employment market, at school, and in social situations (Wellman & Friedberg, 2002).
Moreover, the negative feelings that accompany obesity may lead to a strain on the

individual’s intimate and romantic relationships (Collins & Bentz, 2009).

Although Islamic culture prohibits all forms of discrimination (Bin Ahmad, 2011), the
tendency persists to direct ridicule and derision at obese individuals, which can have
serious psychological consequences for obese individuals such as poor self-esteem, shame,
or depression (Schafer & Ferraro, 2011). Accordingly, many obese persons are very
obstinate and unwilling to attend the social events to avoid meeting and interacting with
others in public places. My study may form a foundation for sociologists and psychologists

to undertake further research on the social consequences of obesity in Libya.

Significantly, obesity has been found to be ‘socially contagious’ in that it can spread from
person to person in a social network. Christakis and Fowler (2007) found that if one person
becomes obese, those closely connected to them have a greater chance of becoming obese
themselves. Surprisingly, the greatest effect is seen not among people who share the same
genes or the same household but rather amongst friends. This suggests that culture may
shape an individual’s eating habits. Aligned with Arab culture, overeating is often
encouraged in social gatherings in Libya because of the abundance of food. Additionally,
some ethnic groups value the ‘fattening’ of a woman before marriage (Rguibi & Belahsen,
2006).

1.2.3 Psychological consequences

Psychological sequelae of obesity can be divided into moderate disorders, such as lowered
self-esteem and heightened anxiety, and serious disorders, including depression and eating
disorders (Collins & Bentz, 2009; Wellman & Friedberg, 2002). According to an
assessment report conducted in 2010 by the WHO-EMR, public hospitals in Libya are
forced to function as a front-line contact with patients with psychological disorders,

whatever their nature and causes, since Libyan Health Authorities have not established
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facilities for treating psychological distress (El-Fallah, 2014; Shibib, 2011; Weissbecker,
2011). Although documentation of diagnoses is poor in Libya, due to a dwindling health
infrastructure, it is conceivable that obesity plays a key role in promoting psychological
distress (Harvard University & NATO, 2013)

1.2.4 Financial burden on the Libyan public health sector

Obesity places a financial burden on Libyan society as a whole. The cost of obesity in
Libya in 2012 was estimated to be (1.3 billion Libyan Dinar (LYD) = £ 638 million)
(Harvard University & NATO, 2013; MoH, 2012). The direct costs are spent in connection
with the treatment of obesity-related co-morbidities such as diabetes and cardiovascular
diseases, while indirect costs include work-days and productivity lost, unemployment,
travelling to seek treatment (often in European countries because many Libyans perceive
Libyan health services to be unsatisfactory) (El-Fallah. et al., 2014), benefit payments,
premature retirement, and premature mortality, the costs of which have not yet been
estimated (MoH, 2012; WHO, 2010). With the rise in obesity, these figures are likely to

increase.

These four consequences of obesity collectively can lead to rise in morbidity and mortality
and economic losses. Although there is consensus among researchers, clinicians,
government policy-makers and others about the general aetiological factors of obesity,
there are still controversies in understanding the risk and protective factors associated with
obesity in Libyan adults. This understanding has crucial implications for the actions that

are needed to tackle and reverse the epidemic.

In recent years, the second largest city in Libya, Benghazi, has experienced a rapid increase
in chronic diseases that have been linked to obesity, leading to disability and premature
death (Beshyah, 2010; WHO, 2014a). Benghazi is an extremely wealthy economic city,
characterised by a higher pace of urbanisation, modernisation, and affluence than many
other cities in Libya. These attributes might be predisposing factors that contribute to
nutritional and epidemiological transitions. This makes Benghazi a particularly suitable

place for gathering data on this ongoing predicament. According to the 2012 population
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census, the population of Benghazi was 541,104 inhabitants (the Libyan Bureau of
Statistics and Census (BSC), 2012). Given that Benghazi is ethnically diverse and
multicultural, sampling from this city would capture a broad range of lifestyle influences
(Bredeloup & Pliez, 2011). Furthermore, no previous studies have addressed obesity in

Benghazi.

1.3 Research questions, aims and objectives

Based on these gaps in the literature, the following research questions, aims and objectives
have been formulated to address this issue, with the first aim addressed through quantitative

approach and the second addressed through qualitative approach.
1.3.1 Phase 1: Quantitative approach

1.3.1.1 Aim:

To investigate the risks and protective factors associated with obesity amongst Libyan men
and women aged 20-65 in Benghazi, Libya.

1.3.1.2 Research question:

What are the risks and protective factors associated with obesity amongst - Libyan men
and women aged 20-65 in Benghazi, Libya?

1.3.1.3 Objectives:

1. To examine the statistical relationship between the body mass index (BMI) of

Libyan men and women and the following four variables:

e Socio-economic status (SES).
e Unhealthy eating behaviour patterns.
e Physical activity (PA) and sedentary behaviour (SB) patterns.

¢ Neighbourhood environmental factors.

2. To estimate and describe the prevalence of obesity amongst Libyan men and
women aged 20-65 in Benghazi, Libya.
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1.3.2 Phase 2: Qualitative approach

1.3.2.1 Aim:

To explore the views of Libyan healthcare professionals and community leaders about the
risk and protective factors associated with obesity among Libyan men and women, within

the context of Libyan culture.

1.3.2.2 Research question:

What are the views of Libyan healthcare professionals and community leaders in Benghazi
with regards to the risk and protective factors associated with obesity among Libyan men

and women from Benghazi, within the context of Libyan culture?

1.3.2.3 Objectives:

e To explore the views of Libyan healthcare professionals and Libyan community
leaders about:

1. Socio-economic status, eating habits, physical activity and sedentary lifestyle
patterns, and neighbourhood environmental factors, which may contribute to
obesity.

2. The protective factors that guard against obesity, within the context of Libyan

culture.

1.4 Research methodology

The research philosophy | have chosen for the present study is pragmatism, along with
deductive and inductive approaches. My research strategy is an adapted mixed-methods
sequential explanatory design, using a survey questionnaire for the quantitative component

and one-to-one, in-depth, semi-structured interviews for the qualitative component.

To address my first research question (““What are the risk and protective factors associated
with obesity amongst Libyan men and women aged 20-65 in Benghazi, Libya?”), 1
proposed four hypotheses which were derived from the Social Ecological Model (SEM).
As argued in Chapter Three, the variables selected for these hypotheses are the most

relevant for addressing my first research question. A deductive research approach in the
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form of a cross-sectional survey was used to examine the relationships between BMI and
the following four predictor variables: (i) SES; (ii) poor diet and unhealthy eating habits;
(iii) physical activities and sedentary lifestyle; and (iv) the neighbourhood environment.

To address my second research question (“What are the views of Libyan healthcare
professionals and community leaders in Benghazi with regard to the risk and protective
factors associated with obesity in Libyan men and women, within the context of Libyan
culture?”), an inductive research approach was adopted in the form of a semi-structured
interview, which were conducted with the Libyan healthcare professionals (LHCPs) and

Libyan community leaders (LCLSs).
1.5 Structure of the thesis

Chapter One: This chapter introduces the topic of obesity and the concept of an obesity
epidemic, and explains the rationale for conducting a study of obesity in the Libyan
context. This leads to a formulation of two main research questions, followed by the aims
and objectives of this study on the obesity epidemic in Libya. It then outlines the research
design (deductive and inductive) used to address the research questions. Finally, it provides

a summary of the structure of this thesis, which is divided into 11 chapters.

Chapter Two: This chapter presents a review of the literature and provides a background
to the study by focusing on current knowledge about the risk and protective factors
associated with obesity. It examines and critically evaluates contemporary themes
concerning obesity in a global context, and contextualises the present research within the
extant literature. In addition to providing insights that can help explain the findings of the
present study, it also discusses the strengths and limitations of previous studies about

obesity in adults.

Chapter Three: This chapter presents a theoretical framework for this thesis. This
framework provides a general explanation of the relevant concepts in the literature, and
presents them in terms of a ‘ready-made map’ of the phenomenon being studied (obesity).

In addition, it discusses the most prominent and relevant behavioural and social science
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theories and models used for the development, implementation and evaluation of public-
health and health-promotion interventions. After assessing the strengths and limitations of
the aforementioned theories and models, the chapter presents a conceptual framework for
this study, consisting of concepts that are placed within a logical and sequential design.
From this, the four hypotheses were devised to address my first research question

(quantitative).

Chapter Four: This chapter provides an overview of the research process, conceptualised
according to a modified version of the ‘onion” model. The chapter also discusses the use
of a sequential explanatory mixed-methods design in terms of the following factors: the
researcher’s worldview assumptions; the nature of the research problem being addressed;
previous evidence-based studies on obesity; and the data collection techniques used. In
addition, it explains the choice of a deductive research approach in the form of a cross-
sectional survey. It also gives some background on the history of the qualitative approach
in the Libyan cultural context, as well as explaining the choice of an inductive research
approach adopted in the form of a semi-structured interview. This chapter concludes with
a visual model depicting a flowchart of the essential procedures for implementing an

exploratory mixed-methods design in this study.

Thus, the subsequent three chapters (5, 6 and 7) addressed the following aspects of the
quantitative approach: methodology, presentation and analysis of the numerical data, and
discussion and interpretation of the quantitative findings. While, the last four chapters (8,
9, 10 and 11) addressed the following aspects of the qualitative approach: methodology,
presentation and analysis of the qualitative data, and discussion and interpretation of both
approaches findings, before concluding with the final discussion and directions for future

research.

Chapter Five: This chapter presents the constituents of the deductive approach in the form
of a cross-sectional design, including: an overview of the target population; the eligibility
criteria selected for the participants of this study; the sampling frame (an accessible

population) (the Benghazi Electoral Register); the sample-size calculation and the rationale
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for selecting a multi-stage cluster sampling technique. In addition, it discusses data-
gathering methods in terms of the following: the compilation of and rationale for using four
pre-existing questionnaires to devise the questionnaire used in the present study; the
translation process in the quantitative protocol; pre-testing of the survey questionnaire;
administering the questionnaire; recruitment of the participants; and response rate.
Furthermore, it discusses ethical considerations, before giving a more detailed description
of the pilot study for this phase. Finally the chapter provides the details of the main
fieldwork procedure and fieldwork challenges.

Chapter Six: This chapter presents the quantitative data analysis and findings. The chapter
opens with normality tests to determine if a data set is well-modelled by a normal
distribution. The next section explains how the data was cleaned, grouped and regrouped
(recorded). It also presents the descriptive statistics that were computed to describe the
characteristics of the sample in relation to demographic data, SES and anthropometric
measurement data, while frequency statistics showed percentage distributions, percentiles,
means, standard deviations, and medians. Prevalence figures for overweight and obesity
are then presented. Following the univariate analysis, bi- and multivariate inferential
statistical tests were conducted by computing cross-tabulations of selected variables.
Finally, the chapter discusses the relationship between BMI and socio-demographic and
anthropometric measures and the four predictor variables for testing the four proposed

hypotheses.

Chapter Seven: This chapter discusses and interprets the quantitative study results with
respect to the association between BMI and the major four predictor variables: socio-
economic status (SES); unhealthy eating habits; physical activity and sedentary behaviour
patterns; and neighbourhood environmental factors, respectively, in association with
obesity. In addition, it discusses and interprets the results of the prevalence of overweight
and obesity in Libya, as one of the most prominent and notable findings in this study. Other
prominent factors are also considered in this chapter, in association with obesity including:
demographic data (age, gender, marital status, religion and ethnic groups and residence in

Benghazi).
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Chapter Eight: This chapter outlines all components relevant to the deductive approach
in the form of the semi-structured interviews. These include: an overview of the target
population and the eligibility criteria selected for the participants of this study. It also
discusses sample-size considerations and the rationale for selecting a purposive sampling
technique. In addition, the chapter presents data collection methods in terms of semi-
structured interviews, the recruitment of the participants, and the translation process in the
qualitative protocol. Furthermore, it presents ethical considerations, before discussing in
detail the pilot study for the qualitative approach. Finally, it outlines a method of qualitative
data analysis known as Framework Analysis (FA). Finllay, it summarises the five stages

of the FA method used to analyse the qualitative data of this study.

Chapter Nine: The chapter presents the findings of the qualitative data analysis. Derived
from the 21 interview transcripts, this data was entered into the qualitative data analysis
software package NVivo 10 and analysed using the FA method. The chapter also presents
the set of themes and sub-themes that denote the risk and protective factors influencing
body-weight. The chapter prioritises the themes relevant to the four main hypotheses,
addressing SES, unhealthy eating habits, physical activities and sedentary lifestyle, and
neighbourhood environment, respectively. The chapter then presents the other themes that
emerged, relevant to the risk and protective factors associated with obesity. In total, the
chapter discusses 11 themes which were categorised according to the different levels or
spheres of the SEM. These findings were presented in the form of comparisons and
contrasts between the two distinguishable groups of interviewees: Libyan healthcare
professionals and community leaders. Finally, the chapter presents a theoretical model
derived from the qualitative research findings.

Chapter Ten: This chapter discusses and interprets the results revealed by the qualitative
data analysis in the form of 11 main themes elicited from 21 interview transcripts, and
positions the themes in the appropriate domains of the SEM. The findings are compared
and contrasted with current literature on obesity to produce the final findings of this thesis.
The second part of this chapter draws together the findings from both the quantitative and

qualitative analyses, by outlining how the qualitative findings can explain and elucidate the
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unanticipated results from quantitative findings through convergence and divergence
between both types of results. Finally, the chapter presents a visual outline of the final

conceptual framework of this mixed-methods design.

Chapter Eleven: This chapter presents the implications of my findings are considered
from three perspectives: theoretical, methodological and application-related. The chapter
also discusses the strengths and limitations to the study are then considered from a
quantitative, qualitative, and mixed-methods perspective. Finally, it concludes by making
recommendations for future research, policy and practice, followed by the main

conclusions of the study.
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Chapter Two : Literature Review

2.1 Introduction

This chapter reviews the literature with a focus on the epidemiological aspects of obesity.
First, it discusses the Libyan context of this study. It then review the different methods for
measuring body composition, before justifying the selection of Body Mass Index (BMI) as
the optimal technique for measuring and classifying obesity. It then reviews the prevalence
of obesity at the global, regional, and national level, with special emphasis on obesity
trends in Libya. Finally, it discusses the health consequences and economic impact of

obesity.

Through focusing on current knowledge of obesity in a global context, this chapter
provides a critical review of potential risk and protective factors that may promote or
protect against obesity. The literature review, informed by the social ecological model
(SEM), investigated potentially contributing factors of obesity in Libyan adults. This
chapter then navigates through the literature to identify and broadly review the diverse
potential risk and protective factors that could be associated with obesity in the Libyan
context. Priority was given to non-modifiable and the most important common modifiable
risk factors (e.g., socio-economic factors, lifestyle changes such as unhealthy eating habits,
physical activity, sedentary lifestyles, and the built environment), over other factors
because these factors have been prioritised by public health researchers and obesity experts
for investigations into obesity in those countries that have not previously been studied in
terms of obesity. Finally, the chapter discusses ‘other risk factors’ that are likely to be

relevant to this study but are not increasing as much as the aforementioned factors.

2.2 Overview of the Libyan context

Libya is located in North Africa on the southern coast of the Mediterranean Sea. It has a
total land area of 1,775,500 square kilometres, making it the third largest country in Africa,
with a coastline of about 1,900 kilometres along the Mediterranean Sea (FAO, 2005; WHO,
2010, WHO-EMR, 2007). The Libyan economy depends heavily on oil revenues, while

agriculture is the second largest sector in the country’s economy. However, in the present
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context of political instability, severe disruptions to the oil sector since mid-2013 have
driven the economy into recession. According to the Libyan Bureau of Statistics and
Census (BSC) (2012), the population of Libya is 5,173,062 with 2,608,030 males and
2,565,032 females. The main ethnic groups in Libya are the Arabs and Berber, comprising
97% of the population, while the Tuareg, Toubou and other indigenous minority peoples,
including sub-Saharan Africans, make up most of the minority ethnic groups (MEGS) (3%)
(CIA World Factbook, 2015). Islam is Libya’s official religion and the government
publicly supports a moderate practice of Islam. Accordingly, the overwhelming majority
of Libyans are Muslim and they adhere to the Sunni branch of Islam (UNHCR, 2015). In
addition, there are also some Christian communities, composed exclusively of foreigner
workers and their families (UNHCR, 2015).

The average life expectancy in Libya at birth is 75.0 years (73 years for males and 77 years
for females), according to United Nations World Population Prospects 2012 Revision for
the period 2010-2013 (United Nations World Population Prospects, 2015; WHO, 2015b).
Libya is considered to have one of the highest Human Development Indices in Africa and
its HDI is ranked 55" in the world, which signifies that Libya is listed with high-income
countries in terms of measures such as life expectancy, education, and per capita income
(UNDP, 2014). However, based on a classification issued by the International Monetary
Fund (IMF) (2014) and the Department of Economic and Social Affairs of the United
Nations Secretariat (UN/DESA) (2014), Libya is a developing country.

2.3 Measuring obesity

Several methods for measuring body composition exist, with each body-fat assessment
method having strengths and limitations. Some techniques that are relatively simple, quick,
non-invasive, and effective are used in clinics and community settings, as well as in large
epidemiological research studies. So called ‘field methods’ include simple methods,
requiring only a tape measure to compute body mass index (BMI) (using a BMI Tape
Measure), waist circumference (WC), waist-to-hip ratio (WHR) and waist-to-height ratio
(WHtR) (Public Health England, 2015). Additional methods include a special calliper to

measure skin-fold thickness and body fat scales as part of the bioelectrical impedance
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analysis (BIA) technique (Duren et al., 2008; National Obesity Observatory (NOO), 2009;
Public Health England, 2016).

Other contemporary techniques that use sophisticated equations and expensive equipment
to precisely estimate fat mass, muscle mass, and bone density are typically used only in
research studies to confirm or validate the results from the body measurement techniques.
So-called ‘reference measurements’ include underwater weighing (densitometry), air
displacement plethysmography (ADP), dual energy X-ray absorptiometry (DEXA), the
dilution method (Hydrometry), magnetic resonance imaging (MRI), and computer
tomography (CT) (Harvard School of Public Health (HSPH), 2016d). However, these
methods are unfeasible for large epidemiological research studies due to being expensive
and requiring “highly trained professionals” to implement them. In addition, several of
these techniques are unsuitable for being standardised across observed experts or
instruments per se, which may confound comparisons across epidemiological studies and

time periods.
2.3.1 The use of BMI as a measurement proxy for obesity

Despite several anthropometric measuring tools for assessing obesity risk, particularly
those termed ‘field methods’, BMI remains the most widely used tool for measuring the
prevalence of obesity at the population level in large epidemiological research studies
(Bhurosy & Jeewon, 2013). BMI is defined as weight in kilograms divided by height in
metres squared. The World Health Organisation (WHQ) and Centre for Disease Control
and Prevention (CDC) categorise underweight, overweight and obesity in adults based on
different cut-off values, which denote the risk of co-morbidities associated with BMI
(CDC, 2015a; WHO, 2006). In addition, the National Institute for Health and Care
Excellence (NICE) has stipulated the corresponding BMI cut-off points for ethnic-
specific groups, in particular, black, South Asian and other minority ethnic groups (NICE,
2016). See Table 2.1 (overleaf) for details. Another strength of the BMI tool is that the
BMI cut-point values associated with obesity in different ages, genders, and ethnic groups
have been formulated, validated and applied effectively to accommodate specific

populations such as the Asian population (NICE, 2013). This may result in feasible
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measures for obesity prevention programmes. Measuring the individual’s body-
weight/stature (kg/m?), BMI is alleged to be simple, quick, and non-invasive. Used
globally, it has been in use for some time, enabling comparisons globally, nationally and
even regionally over time. Consequently this method has been considered the most
accepted and adopted method for assessing body composition (Harvard School of Public
Health, 2016d; Public Health England, 2016).

Table 2.1 The international classification of body weight in Adults adult.

Classification Principle BMI . Asian BMI .
. Risk of . Risk of
cut off point co-morbidities cut off points co-morbidities
(kg/m2) (kg/m2)
Underweight <185 Low? <18.5
Healthy weight 18.5-24.9 Average 18.5-22.9 Low
Overweight (or pre- 25-29.9 Increased 23-27.4 Moderate
obese)
Obesity, class | 30-34.9 Moderate 27.5-32.4 High
Obesity, class 11 35-39.9 Severe 32.5-374 Very high
Obesity, class 111 >40- Very severe >37.5 Very high

@ Other health risks may be associated with low body mass index (BMI).

Source: Adapted from WHO, 2006.

However, one limitation of the BMI is that factors such as age, sex, ethnicity, puberty, and
bone and muscle mass, can influence the relationship between BMI and body fat, resulting
in distorted readings (CDC, 2014; Public Health England, 2016; Bhurosy & Jeewon, 2013).
Older adults are predisposed to have more body fat than are younger adults for an
equivalent BMI. Similarly, women have a higher total body fat than do men for an
equivalent BMI, while Asians have a higher total body fat than do other groups, even
though they have a lower BMI. Another consideration is that the BMI of highly trained

athletes may be high due to an increase in muscle mass rather than an increase in body fat.

This discussion of the potential drawbacks of using body mass index (BMI) suggests that
using BMI alone as a tool for assessing weight status is unfeasible indicator; the use of
other anthropometric measures, such as waist circumference (WC), waist-to-hip ratio

(WHR), in conjunction with BMI, is also highly recommended by ‘obesity researchers’
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and ‘obesity experts’ to assess abdominal obesity or other body-specific areas (Bhurosy &
Jeewon, 2013). Thus, in order to minimise limitations with respect to using the BMI alone
in this study, a portable Segmental Body Composition Analyser was used in conjunction
with a BMI reading. From this Analyser, other anthropometric measure readings can be
obtained such as Percent Body Fat nearest to 0.1% and Visceral Fat Level (see Chapter 5,
Section 5.5.3 for the details). Recently, in 2015, the Bioelectrical impedance analysis (BIA)
method and the Tanita Body Composition Analyser were used to analyse body composition
in Shariati hospital staff in Iran (Payab et al., 2015).By adopting this Analyser, more than
one anthropometric reading can be obtained which would eliminate any ambiguous results

and minimise any distortions in the findings of this study.

2.4 The prevalence of obesity: Global, regional, and national

This section reviews the prevalence of obesity internationally and nationally. Comparing
the prevalence of obesity between countries is not straightforward because it depends on
several factors such as the criteria of the target population, methods used to measure
obesity, and the location of the study (National Obesity Observatory (NOO), 2009). In
order to compare estimates of obesity accurately and meaningfully between countries, the
WHO and the International Obesity Task Force (IOTF), as well as the NHS in the UK,
stipulate that methods of data collection, including the sampling technique used and the
methods of measuring body composition ,need to be taken into account (IOTF, 2015; NOO,
2009). Some studies present prevalence data for obesity based on accurate anthropometric
measurements taken by well-trained professional staff, using modern portable or fixed
instruments. In contrast, other studies have relied on self-report measures to provide
country-wide prevalence figures for obesity. However, studies that derived the prevalence
of obesity from self-report measurements are less likely to be effective compared to those
that are based on physical measurements. Nevertheless, due to the scarcity of data in some
regions of the world, the WHO has disregarded these stipulations, and included data for

height and weight derived from both physical measurements and self-report measures.

The highest prevalence of obesity in the world was found to be among adults in Nauru in

the Central Pacific, where the obesity rate is 71.7%. This is followed by Samoa, the
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Federated States of Micronesia, American Samoa, and several Arab countries of the Middle
East. Conversely, the lowest prevalence of obesity was found to be in the WHO Region of
South East Asia, where the obesity rate is 3% (World Obesity Federation, 2015b). On the
other hand, according to the latest data from the Organisation for Economic Cooperation
and Development (OECD, 2014), ten OECD countries confirm that the obesity epidemic
has spread further and rates have been increasing at a slower pace in the past five years
than previously seen. Obesity and being overweight have remained practically unchanged,
or have grown modestly, in Canada, England, Italy, Korea, Spain and the US, but have
increased by a further 2 to 3% in Australia, France, Mexico and Switzerland (OECD
Obesity Update, 2014).

Currently, the prevalence of obesity in five of the Arab Gulf countries rivals and exceeds
that of the US. According to the latest World Obesity Federation estimates, released in
December 2014, there were the highest prevalence of obesity in five of the Arab Gulf
countries was found to be among adults in Kuwait, where the obesity rate is 43.4% (men)
and 58.6% (women). Conversely, the lowest prevalence of obesity was found to be in the
UAE, where the obesity rate is 27.1% (men) and 33.2% (women) see Figure 2.1 (overleaf)
(ALNohair, 2014; World Obesity Federation, 2014). These figures have enabled the Arab
Gulf countries to rival and occupy the ‘top ten’ most obese countries in the world (World
Obesity Federation, 2014). Although obesity rates are higher among women than men in
the Middle East and North Africa region (MENA), they appear to be escalating more
rapidly among men than among women (Harvard School of Public Health, 2016a; Ng et
al., 2011).
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Figure 2.1 The prevalence of obesity among adult in five of the Arab Gulf countries.

A recent comprehensive study conducted by Ng et al. (2014), entitled ‘Global, regional,
and national prevalence of overweight and obesity in children and adults during 1980—
2013: a systematic analysis for the Global Burden of Disease Study 2013’, revealed that
Nauru is the world’s fattest country, with an average BMI of 34 to 35 kg/m? while
Bangladesh is the world’s thinnest nation, with an average BMI of 20.5 kg/m? for women
and 20.4 kg/m? for men. Additionally, this study has revealed that Kuwait was ranked the
fourth most obese country in the world, while Libya was ranked ninth in the list of the

world’s fattest countries.

2.5 The prevalence of overweight and obesity: Libyan population

Libya is following the trend observed in other developing countries of steadily becoming
more obese, such that obesity in Libya has reached epidemic proportions in the twenty-
first century, with the numbers of overweight and obese adults, adolescents and children
continuing to grow (ElI-Mehdawi & Al Barsha, 2012; MoH, 2010; World Obesity
Federation, 2014; WHO, 2010). According to the last Libyan National Survey, in 2009, the
rates of both overweight and obesity in Libya were 63.5% in adults, 21.5% in adolescents,
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and 18.3% in children. The prevalence rates of overweight and obese children have also
been rapidly increasing. In recent decades, the prevalence of obesity has increased
dramatically among Libyan adults aged 20 to 74 years, while the prevalence of overweight
(Body Mass Index or BMI >25 kg/m?) increased from 19.5% in 1984 to 63.5 % in 2009.
Although the obesity rate (BMI >30 kg/m?) more than doubled from 12.6 % in 1984 to
30.5% in 2009, the results showed that Libyan women had higher rates of overweight and
obesity than men, where 69.8% of women and 57.5% of men were overweight, while
40.1% of women and 21.4% of men were obese. Additionally, the mean BMI was 27.7
kg/m? for both women and men, while the mean BMI was varied for women and men (29.0
kg/m? and 26.4 kg/m? respectively) (EI-Mehdawi & Al Barsha, 2012; MoH, 2010; World
Obesity Federation, 2014;WHO, 2009).

The Global Burden of Disease Study (GBD), coordinated by the Institute for Health
Metrics and Evaluation (IHME), estimated the prevalence of obesity and overweight in
Libyan adults at 71.9% in 2013. According to the estimation of the GBD and the IHME,
Libya ranks ninth in the list of the world’s fattest countries (Ng et al., 2014). See Appendix
2.1 shows in details the summary of prevalence of overweight and obesity among Libyan
children, adolescents, and adults, 1999-2014. The next section reviews the health impact

(morbidity), mortality and economic consequences of obesity.
2.6 The health and economic impact of obesity
2.6.1 Health consequences of obesity

It has long been recognised that obesity is associated with premature mortality. Obesity
reduces life expectancy on average by between 3 and 13 years (Jebb, 2004; Pi-Sunyer,
2009; Swanton, 2008). With respect to obesity-related morbidity, several epidemiological
studies identified both overweight and obesity as major causes of co-morbidities which can
lead to further morbidity and mortality (Guch et al., 2009; Jarolimova, et al., 2013; Pi-
Sunyer, 2009; Schelbert, 2009). Table 2.2 (overleaf) summarises the approximate relative
risk of physical health problems associated with obesity (Chan & Woo, 2010; WCRF-
AICR, 2007). The WHO (2003) categorises health problems associated with obesity as

Page 22 of 708



life-threatening and non-fatal. The more life-threatening problems fall into four main
aspects: (1) cardiovascular diseases; (2) conditions associated with insulin resistance such
as type 2 diabetes; (3) several types of cancer (colorectal, kidney, breast, endometrial,
ovarian and pancreatic cancers); and (4) gallbladder disease. In contrast, the non-fatal but
debilitating health problems associated with obesity include: respiratory difficulties;
chronic musculoskeletal problems; skin problems; and infertility. Furthermore, obesity is
associated with a higher chance of premature death and disability in adulthood (CDC 2015;
Pi-Sunyer, 2009; WHO, 2016d&h). Nevertheless, it is unfeasible to calculate the precise
number of deaths in any study population that are attributable to obesity (Public Health
Agency of Canada and the Canadian Institute for Health Information, 2011).

Table 2.2 Relative risks of health problems associated with obesity.

Greater increased risk
(Relative risk >3)

Moderate increased risk
(Relative risk 2-3)

Mild increased risk
(Relative risk 1-2)

*Type 2 diabetes
*Insulin resistance
*Gallbladder disease
Dyslipidaemia
*Breathlessness
=Sleep apnoea

=Coronary heart disease
*Hypertension

=Stroke

=Osteoarthritis (knees)
*Hyperuricaemia and gout
=Psychologic factors

=Cancer (colon, breast, endometrial)
*Reproductive hormone abnormalities
*Polycystic Ovary Syndrome

*Impaired fertility

*Lower back pain

*Anaesthesia complications

*Foetal defects (associated with maternal

obesity)

"Note: All relative risk estimates are approximate.
* Source: World Cancer Research Fund/American Institute for Cancer Research (WCRF-AICR, 2007).

In the Libyan context, numerous studies conducted in Benghazi have established that
overweight and obesity are potential risk factors for co-morbidity and premature mortality.
These can be mapped onto the WHO classification of diseases, similar to those described
above, as follows. Firstly, serious and potentially life-threatening conditions related to
obesity include: (1) coronary heart disease (CHD) (Greiw et al., 2010); hypertension (Jarari
et al., 2009); and stroke (EL-Zunni et al., 1995); (2) type 2 diabetes mellitus (T2DM)
(Roaeid & Kablan, 2007; Sheriff et al., 2012); (3) types of cancer that are related to obesity
include: colon and rectum (Buhmeida, 2007), kidney (Singh & AL-Sudani, 2001),
gallbladder (Sarma et al., 1998), oesophagus (Singh & Al-Sudani, 2001), pancreas (El-
Mistiri et al., 2006), breast (Peela et al., 2012), and endometrium (Najem et al., 2008).
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Other research, also conducted in Benghazi, found the following non-fatal or debilitating
conditions to be related to obesity: sleep apnoea (Al-Sharbati, 2003) and gallbladder
disease (EImehdawi et al., 2009), although either of these conditions could become life-
threatening. Furthermore, the main causes of death in Libya, as reported by the Libyan
Heath Ministry, are cardiovascular diseases and diabetes (45%), cancer (13%), and
respiratory diseases (4%) (MOH, 2009). These figures suggest that obesity has become a
serious health problem in Libya and they indicate a growing problem in Benghazi that
needs urgent intervention through intensifying the healthcare efforts of the Libyan

authorities.

2.6.2 The economic impact

Obesity burdens the healthcare system, strains economic resources, and has far-reaching
social consequences. The Libyan government has acknowledged that obesity has become
a major health problem because of its association with numerous health, economic,
sociological and psychological risks (Harvard University & NATO, 2013; MoH, 2012). As
a consequence, Libyan authorities have attempted to estimate the expenditure on treating a
number of comorbidities, including several forms of heart disease and cancers associated
with obesity. They accounted for (1.3 billion Libyan Dinar (LYD) = £ 638 million) of total
health care expenditure in 2009, which does not include expenditure on the treatment of
diseases related obesity outside of Libya; due to distrust of Libyan health services, there is
a trend for Libyans to seek treatment in Europe, even though the Libyan services are
completely free (Harvard University & NATO, 2013; MoH, 2012; El-Fallah. et al., 2014).
According to the Libyan former health minister Dr Fatima Hamroush, a sum
approaching(2.8 billion LYD = £ 1.3 billion) was spent by Libyans in 45 countries in 2013;
it was spent on treating those wounded in the fighting as well as on treating patients
suffering from serious diseases caused by obesity (Harvard University & NATO, 2013;
MoH, 2012).

While direct costs pertain to the treatment of obesity-related comorbidities such as diabetes,
cardiovascular diseases, and certain types of cancers, indirect costs include work days lost,

physician visits, disability pensions and premature mortality (MoH, 2012; WHO, 2016d).
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So far, such indirect costs have not been determined. It is likely that this expenditure will
continue to rise unless the government takes urgent action to make obesity a priority on its
agenda in terms of investigating its etiological factors and putting measures in place to
prevent and control it. The next section discusses the risk and protective factors associated

with obesity.
2.7 Factors promoting or protecting against obesity

Obesity is a complex biopsychosocial phenomenon whose development is influenced by a
diversity of social and cultural factors (Sobal, 2001). There is a large consensus in the
literature that there are several multifaceted behavioural and societal factors that combine
to contribute to the causes of obesity (Public Health England, 2015). However, cultural
contexts impose values and norms that influence body-weight or perceptions of body-
weight and alter weight through adaptive predispositions to the phenomena of
modernisation, migration and acculturation (Sobal, 2001). The WHO has suggested
various aetiological factors that might promote or protect against obesity. These factors
have been categorised based on strength of evidence, namely ‘convincing’, ‘probable’,
‘possible’ and ‘insufficient’ (WHO, 2003), as depicted in Table 2.3 (below).

Table 2.3 Summary of strength of evidence of the factors promoting or protecting
against obesity.

Strength of Decreased risk Increased risk
evidence
Convincing =Regular physical activity. =Sedentary lifestyle.
=High dietary intake of fibre. =High intake of energy-dense foods.
*Home and school environments that *Adverse socio-economic conditions
Probable support healthy food choices for children. | in developed countries.

*Breastfeeding.

=L arge portion sizes.
=High proportion of food prepared

Possible =Low glycaemic index foods. out3|de_ the home (developed
countries).
*Rigid restraint/periodic
disinhibition eating patterns.
Insufficient *Increased eating frequency =Alcohol

Source: WHO (2003)

Risk factors refer to those factors that have the potential to increase the possibility of

developing a particular disease (e.g., obesity). The risk factors that can contribute to a
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person’s overall likelihood of developing obesity may be divided into non-modifiable and
modifiable factors (Australian Institute of Health and Welfare, 2011). Non-modifiable risk
factors for obesity are genetically determined traits such as age, gender and race/ethnicity,
which are always given priority when studying the aetiological factors of any chronic
disease. In contrast, modifiable factors are those that can easily be targeted in order to
design effective interventions. Modifiable risk factors result from lifestyle changes such as
unhealthy eating habits, physical activity, sedentary tendencies, obesogenic environments,
and cultural factors (National Heart, Lung, and Blood Institute (NHLBI), 2012). When
considering factors that may contribute to or protect against obesity, it is important to
consider both sides of the energy-balance equation: on the one hand, the factors related to
energy intake (involving food consumption and beverage intake) and, on the other hand,
the factors related to energy expenditure (involving physical activity and sedentary
lifestyle).

It has been suggested that the more risk factors an individual has, the greater the chance of
that person developing obesity and dying from it (NHLBI, 2012; WHO, 2016 b&d). It is
therefore vital that we increase our understanding of the risk factors that might contribute
to obesity, particularly in an under-researched population such as Libyan adults, who
possess different cultural norms from those typically studied. The following section
discusses various aetiological factors that might promote or protect against obesity. Risk
factors for obesity may be divided into modifiable and non-modifiable factors. Non-

modifiable factors will be discussed first.

2.8 Non-modifiable risk factors

Non-modifiable factors largely pertain to intrapersonal factors including biological and
socio-demographic factors such as genes, age, gender, and race and ethnicity.

2.8.1 Genetic factors

Several epidemiological studies have established that genetic factors play a major role in
individual susceptibility to obesity and remain the most important determinant of BMI; for

instance, the off-spring of two obese parents are more likely to become obese than are the
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offspring of two parents of normal weight (Fuemmeler et al., 2013). However, these studies
have not yet determined which actual genes and numbers of genes are responsible for
causing obesity (Williams & Frihbeck, 2009). Despite numerous studies addressing the
topic of obesity and its genetic associations, only a few have been successfully replicated
(Lyon & Hirschhorn, 2005). While a recent study argues that more than a fifth of the weight
variances between people can be attributed to “obesity genes” (Williams & Friihbeck ,
2009), most cases of obesity probably result from complex interactions between multiple
genes and environmental factors that remain unclear due to the multifactorial causation of

obesity.

The ‘thrifty gene’ hypothesis was originally proposed by Neel in the 1960s. This proposed
that the same genes that predispose an individual to obesity would have had a selective
advantage in populations that frequently experienced starvation and would have helped
their ancestors to survive occasional famines (Franks et al., 2013). As a consequence,
people who possess these genes in today’s obesogenic environment might face challenges
that lead them overreact, not simply becoming overweight but becoming obese (de Castro,
2004). Some populations may be more vulnerable to obesity than are others, such as Pacific
Islanders and Native Americans because they possessed thrifty genotypes (Hu, 2008;
Sellayah et al., 2014;Speakman, 2006). Those who possess this gene may face struggles
with their weight regardless of whether they exercise and eat a healthy diet, as their bodies
may store the fat as if in a famine females in particular are more susceptible to gaining

body weight than males at the earlier time (de Castro, 2004).

It has been suggested that any elucidation of the obesity epidemic should take into account
both aspects: genetics and the environment. Hu (2008) argues that genetic changes do not
entirely explain the swift spread of obesity all over the world, which obesity researchers
and experts consider to be a pandemic. Hu (2008) contends that the “gene pool” — that is,
the frequency of different genes across a population — changes too slowly in human
populations to be responsible for the obesity epidemic; it remains fairly stable across
several generations and it takes a long time for new mutations to appear and spread across

the generations (Qi & Cho, 2008). Another phenomenon that has potential to explain
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excessive weight-gain is ‘gene-environment interaction’, referring to a situation in which
adaptation to an environmental agent or a change in behaviour is restricted to the genotype
of the individual for both genders (Bouchard, 2009).

In contrast, Qi and Cho (2008) attribute the recent surge in overweight and obesity and the
spread of obesity epidemic to environmental changes. They argue that if the neighbourhood
environment fails to support healthy lifestyle habits, it promotes obesity, through two
distinguishable pathways: a lack of access to healthy foods and a lack of neighbourhood
areas for recreation. This attribution is aligned with the view that it is possible to be obese
without having a genetic predisposition, and it contradicts the more widespread suggestion
that the development of obesity is most likely due to a combination of the obesogenic
environment and a genetic predisposition to obesity for both genders (Bouchard et al.,
2009). Other non-mutable risk factors associated with obesity include: age, gender, and
race and ethnicity (NHLBI, 2012), discussed next.

2.8.2 Age

The causes of weight-gain with aging are indisputably multifactorial (Grundy, 1998), as
weight-gain involves both biological and psycho-social components, both of which are
important influences on body-weight (Sobal, 2001). In contemporary societies, a
significant positive relationship has been identified between being overweight and the
individual’s age; however, this correlation tends to reverse direction in the last decades of
an individual’s life, such that the association between age and weight-gain is an inverted
‘U’ or ‘)’ shaped pattern (Flegal et al., 1998).

Numerous epidemiological studies in the form of cross-sectional studies conducted with
large sample sizes reveal that BMI gradually increases throughout adult life and peaks at
age 50-59 years in both men and women; however, after the age of 60, mean body-weight
and BMI tend to decrease (Flegal et al., 1998; Hedley et al., 2004). Previous cross-sectional
studies have been supported by other studies which suggest that men generally continue to
gain weight up until their mid-fifties, when their weight begins to decrease; and this

decrease accelerates in their late sixties and seventies. In contrast, women tend to gain
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weight until their late sixties; thereafter weight-loss tends to be less than that of men
(Sheehan et al., 20003; www.fags.org, 2015). However, according to consecutive
longitudinal cohort studies conducted by Fogelholm et al. (2000) and Grinker et al. (1995),
body-weight and BMI do not change, or they decreases only slightly, in older adults (60-
70 years old at study entry).

Numerous studies reported the findings of several prospective cohort studies which
revealed that men and women gain weight consistently until age 65 (Chumlea et al. 1999
and Guo and Chumlea (1999). Similarly, according to data reported by Employment and
Social Development Canada (ESDC), Canada, where both men and women aged 45-64
were reported to have the highest rates of obesity (ESDC, 2016).Similar results were
obtained in the EMR according to a comprehensive review study conducted by Musaiger
(2011), which concluded that, in most EMR countries, obesity increases with age up to 60,
when obesity starts to decline in both men and women. In the Libyan context, despite
Libyan belonging to the EMR, no studies have been conducted to investigate the
relationship weight changes as adults age.

2.8.3 Gender

In most countries throughout the world, the prevalence of obesity is estimated to be greater
in women than in men; however, the magnitude of the difference between the sexes varies
substantially within and between countries or regions (Garawi et al., 2014). Similarly, a
2015 WHO report reveals that, in six WHO regions “Africa, Americas, South-East Asia,
Europe, the EMR and the Western Pacific”’, women were more likely to be obese than men.
In addition, in three WHO regions, Africa, the EMR, and South East Asia, women were
estimated to have roughly double the obesity prevalence of men (WHO, 2016e). The
scenario in Libya conforms to this pattern, according to the last survey in Libya, in 2009,
which estimated the prevalence of obesity to be 40.1% in women compared to 21.0% in
men (MOH, 2010; WHO, 2009; World Obesity Federation, 2015).

However, a few studies in the European Union (EU) have reported deviations from this

pattern, with men generally being more obese than women in Norway, Malta and Italy
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(OECD-European Union, 2014). Findings of the Health Survey for England (HSE) (2010),
however, vary from those of both the WHO and the OECD-European Union; instead, the
HSE found that the prevalence of obesity is similar among men and women, but men are
more likely to be overweight (41.1% of men compared to 33.3% of women) (Public Health
England, 2016).

Although explanations for the gender variance of obesity prevalence have been discussed
and debated in literature, most explanations pertain to developing countries rather than to
developed counties, for example, Arab women in developing countries are less likely to
take time to exercise due to religious and culture barriers. Barriers that such women face
in engaging in physical activities include a lack of time, parenting demands, and gender
stereotyping whereby child-rearing and domestic chores are considered to be ‘women’s
work’ (Al-Lawati & Jousilahti, 2004; Abul-Hajj, 2013; Musiager, 2011). However, there
is a lack of information about the reasons for the higher prevalence of obesity in men than

women in some European countries (Public Health England, 2015).

Socio-cultural beliefs and practices in developing countries and within minority ethnic
groups in developed countries play an important role in shaping gender disparities in
overweight and obesity (Kanter & Caballero, 2012) . Throughout both North and Sub-
Saharan Africa, for example, obesity and physical inactivity among both genders carries
connotations of high social prestige, fertility, good health, and affluence. Moreover, gender
differences in cultural (regional) dress may intensify gender differences in obesity; for
example, women who wear a long, traditional loose-fitting dress may be hiding their body-
shape in terms of “hidden obesity” or the converse phenomenon of “hidden hunger”
(Kanter & Caballero, 2012). Cultural restrictions among North and Sub-Saharan African
women and socio-cultural beliefs common in the EMR may indirectly deter women from
engaging in leisure-time physical activity and thus may lead to weight-gain among women
in these regions more than among men. In conservative societies, such as in the MENA
region, women are often overprotected because of cultural or religious barriers (Benjamin
& Donnelly, 2013; Musiager, 2011). As a result, they are not allowed to engage in physical

activity in public places. In contrast, in developed countries, such as Greece, cultural beliefs
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associate obesity with social status among men but place increasing pressure on women to
be thin (Kapantais et al., 2006). Such cultural factors can account for the observed gender

disparities in overweight and obesity(Kanter & Caballero, 2012).

Although women are more likely to report consuming healthier foods, they seem to prefer
and consume more foods high in added sugars than do men, including energy-dense
processed foods (Kanter & Caballero, 2012). Several epidemiological studies have
reported a substantial upsurge in the consumption of SSBs in developing countries which
may be attributed to the gender disparities in overweight and obesity in these countries
(Babey et al., 2008; Payab et al., 2015; Trumbo & Rivers, 2014). In some countries, women
consume more diet beverages than do men, whereas men consume more SSBs than do
women (Barquera et al., 2008). For example, in Mexico, men had nearly twice the
consumption of fizzy drinks as women, and a greater overall energy intake from SSB than
women (Barquera et al., 2008). Women are more likely than men to consume fruits and
vegetables (Blanck, 2008) and to meet recommended guidelines (WHO, 2016f). Another
issue for gender differences in obesity is that females have to contend with the biological
and hormonal changes of menopause, which affect fat distribution and may increase the
risk obesity or exacerbate the negative effects of obesity on health (Christensen & Pike,
2015).

2.8.4 Race and ethnicity

According to National Obesity Observatory, 2011, the relationship between ethnicity and
obesity in the UK is unclear and requires further exploration. It could be that minority
groups are predisposed to being influenced by complex multifactorial interactions in the
host environment. In addition, differences between specific ethnic groups have been found.
For example, a comprehensive study by Misra and Khurana, (2009) found that despite a
lower BMI in South Asians, South Asians have high levels of body fat and are more prone
to developing abdominal obesity, which carries a high risk of type 2 diabetes and
cardiovascular disease. Although the prevalence of obesity is high among all US and the
UK population groups, substantial disparities exist among racial and ethnic minority

groups for both adults and children in the US and the UK and vary on the basis of age, sex,
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and socio-economic status (Table 2.1. The international classification of body weight in
Adults adult) (Gatineau & Mathrani, 2013; Karlsen et al., 2014; National Obesity
Observatory, 2011; Siriwardena, 2004).

It has been suggested that the estimation of adult obesity prevalence by ethnic group varies
according to the measurement used. For example, the Health Survey for England (HSE)
(2004) (Sproston & Mindell ,2004) revealed that Black African women have the highest
obesity prevalence when using waist circumference as a measure, and Bangladeshi women
have the highest prevalence when using waist-to-hip ratio (WHTR) — WHTR having been
proposed as a good measurement for use across all ethnic groups. In contrast, Chinese men
and women appear to have the lowest obesity prevalence regardless of which measure is
used (NICE, 2016; National Obesity Observatory, 2011).

Due to a mismatch among BMI values among ethnic minorities in the UK and the
unfeasibility of generalising the BMI cut-off values across all populations (see Table 2.1
for further detials), the WHO then convened an expert consultation panel on the issue of
BMI in Asian populations. The panel proposed a new cut-off threshold for the Asia-Pacific
region, based on the risk factors and morbidities specific to this population. The WHO has
in fact recommended lower cut-off points for classification of overweight and obesity in
black, Asian and other minority ethnic groups (NICE, 2014; National Obesity Observatory,
2011). The following BMI thresholds have been recommended: for increased risk of
chronic conditions, a BMI of 23 kg/m? or more; and for high-risk of chronic conditions, a
BMI of 27.5 kg/m? or more. These cut-off points may well be applicable to the Libyan
context, particularly for the many minority or tribal groups such as the Tuareg and Toubou

who have been migrating from the drought-stricken Sahara to the big cities in the north.

The following section discusses modifiable factors. Broadly, they belong to the following
spheres: interpersonal, organisational, community, physical environment, and public
policy. They include socio-economic factors, lifestyle factors, government and religious

policies, environmental factors, and cultural factors.
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2.9 Modifiable risk factors

2.9.1 Socio-economic status (SES)

Although socio-economic status (SES) is considered to be a significant predictor of obesity
(Sabanayagam et al., 2008), the association between SES and obesity varies worldwide,
and in developing countries it has been inconsistent and contentious (Kim et al., 2014;
Sabanayagam et al., 2008; Xiao et al., 2013). As a result, a substantial body of research has
emerged to shed light on the complexity of the association between SES and obesity (Pei
et al., 2015; Xiao et al., 2013). Most studies addressing this issue were implemented in
developed countries, and, although some studies exist in developing countries, the
association between the two variables is not as well understood as that in developed
countries (Pei et al., 2015; Xiao et al., 2013). In their exhaustive review of 144 published
studies on the association between SES and obesity from the 1960s until the mid-1980s in
both the developed and developing world, Sobal and Stunkard (1989) found that, in
developed societies, SES has a strong, consistently inverse association with obesity in
women, with a higher likelihood of obesity among women of lower SES, and an
inconsistent and contentious association in men. In developing countries, however, a
consistent positive correlation was established between SES and obesity among both

genders and among children, that is, the higher the SES, the higher the rate of obesity.

However, three subsequent comprehensive reviews ascertained a different scenario. The
first review, by Monteiro et al. (2004), reviewed all studies published between 1989 and
2003. Exploring the relationship between SES and obesity in adult populations in
developing countries, they found a reversal of the usual, positive relationship between SES
and weight, specifically that obesity is no longer widely considered to be a condition that
affects people of higher SES, but also affects those of lower SES. In contrast, the second
comprehensive review, by McLaren (2007), updated Sobal and Stunkard’s (1989) study.
Reviewing approximately 333 published articles addressing the issue, it revealed that lower
SES tends to be associated with higher levels of obesity in countries with a high Human
Development Index (HDI), whilst in countries with a lower HDI an inverse SES-obesity

relationship has been observed. The third review was conducted by Dinsa et al. (2012).
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Reviewing all papers published between 2004 and 2010 on the association between SES
and obesity in men, women and children in developing countries, their conclusion provides
compelling evi