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Abstract

The studies presented here explore the behaviour of adding sugar to
beverages and especially milk which has already been observed in the Middle East,
but only anecdotally in Lebanon. This dissertation investigated adding sugar
behaviors to beverages in the diet of Lebanese children and from the perspectives of
parents and children.

This dissertation consists of a mixed methods study, a quantitative study and
a systematic review of the literature. The aims of these three studies were to (1)
explore parental and children reported behaviour of adding sugar to the beverages of
children using a dietary recall sheet (2) identify significant predictors of the adding
sugar behaviour by primary caregivers to beverages served to children using the
Theory of Planned Behaviour (TPB), and (3) conduct a systematic review of the
existing literature on the effectiveness of interventions aimed to reduce the intake of
sugar sweetened beverages among children and adolescents.

Five themes emerged from the qualitative component of the first study,
namely: (1) parental practices of adding sugar to various types of beverages at home,
(2) knowledge, attitude and belief related to adding sugar to beverages, (3) ingrained
behaviour of adding sugar to beverages, (4) parental feeding practices and parental
style, and (5) taste perception. In the quantitative study, a multiple linear regression
showed that at time 1, perceived behavioural control predicted behaviour. However,
at time 2, none of the TPB variables predicted the behaviour. The systematic review
of existing literature showed that most of the interventions were effective in reducing
the intake of sugar sweetened beverages even though the meta-analysis was not
significant.

Adding sugar behaviour to children’s beverages is a common practice by
parents, and an inherited habit among low socioeconomic status Lebanese families.
Findings of this dissertation inform the development of prevention interventions to
reduce the behaviour of adding sugar to beverages of children in order to control the

risk of chronic diseases associated with chronic high sugar intake.
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Chapter 1

Introduction & Literature Review

1.1 Introduction

This thesis investigates the behaviour of adding sugar to beverages in
Lebanese children including the perspective of caregivers. The rapid physical and
cognitive development during childhood requires energy provided by an appropriate
nutrient intake. The dietary pattern at this early age is highly affected by social and
cultural influences. Exploring dietary habits among children is important because
food related habits start before birth in the uterus and continue to be further ingrained
through breastfeeding. This is the time period when food and taste preferences are
established and become habitual (Cooke, Haworth, & Wardle, 2007). An unhealthy
diet during childhood can affect growth, development, and performance at school,
while establishing the inception of risk for the development of chronic diseases later
in life (Nicklas & Hayes, 2008; Liu & Stein, 2013). Parents are usually included in
studies investigating dietary behaviour related to children because of their important
role in influencing the food choices of their children (Savage, Fisher, & Birch, 2007).
Furthermore, parents from deprived communities are less likely to choose healthy
food and drinks, creating an increasing public health concern (De Genna, Stack,
Serbin, Ledingham, & Schwartzman, 2006; LaRowe, Moeller, & Adams, 2007).

The consumption of sugar sweetened beverages (SSBs) has become a global
problem. Consumption of SSBs among children and adolescents puts them at risk of

a myriad of chronic illnesses (Te-Morenga, Mallard, & Mann, 2013; Malik, Pan,



Willett, & Hu, 2013; Brown, Dulloo, & Montani, 2008; Malik, Popkin, Bray,
Després, & Hu, 2010).

Childhood presents an exceptional opportunity for parents to initiate the
adoption of healthy eating behaviours to be maintained through adulthood. Hence the
exploration of what could influence an unhealthy feeding behaviour among primary
caregivers of children is important, and informs the rationale for this dissertation.
This dissertation consists of a mixed methods study (2 phases quantitative and 1
phase qualitative), a quantitative study, and a systematic review of the literature. The
aims of these three studies were to (1) explore parental and children reported
behaviour of adding sugar to the beverages of children (2) to identify significant
predictors of the adding sugar behaviour by primary caregivers to beverages served
to children using the Theory of Planned Behaviour (TPB), and (3) to conduct a
systematic review of existing research literature on the effectiveness of interventions
aimed to reduce the intake of sugar sweetened beverages (SSBs) among children and
adolescents. Throughout this dissertation, the adding sugar to beverages behaviour is

referred to as ASB behaviour.

1.2 Overview of the dissertation
The dissertation is divided into 5 chapters as follows:

Chapter 1: Introduction and Literature Review. This chapter outlines the

rationale for conducting this research. It presents the results of a narrative review of
the literature on the importance of healthy eating habits among children, and the
impact of sugared beverage intake on health. The unstandardized methods of

measuring sugar intake are discussed, and studies that provided the best estimates are



highlighted. In addition, determinants of sugar-containing beverages intake are
critically discussed.

Chapter 2: An exploratory mixed methods study examining the behaviour of

adding sugar to beverages served to school aged children attending Lebanese public

schools. This chapter presents the findings of two quantitave phases and one phase
qualitative that were conducted to establish whether sugar had been added to milk
and other beverages in a sample of Lebanese children and primary caregivers, and to
explore the determinants of this behaviour in a sample of Lebanese
parents/grandparents of public school children who reported consuming beverages
with added sugar. Data were collected using a 24-hour dietary recall diary from two
samples: (a) mothers recruited from dental clinics (n=30), and (b) children aged 9-12
years (n=144) recruited from public schools. Furthermore, in-depth interviews were
conducted with parents and grandparents of children ages 9-12 years (n=26)
attending public schools throughout the geographical areas in Lebanon. Summative
and thematic content analyses were used to analyze the obtained data.

Chapter 3: A quantitative study using the Theory of Planned Behaviour

(TPB) to investigate the predictors of the adding sugar to beverages behaviour

among mothers of Lebanese children in public schools. A structured questionnaire

guided by the TPB was developed to collect data in relation to the TPB constructs,
participants’ demographic characteristics, and variables related to the behaviour of
adding sugar to various beverages. At time 1, cross-sectional data were collected
from 237 mothers of school children ages 3-7 years, data of participants complete for
all variables were analyzed (N=184). After 5 months (time 2), a follow-up interview

was conducted with 197 out of the 237 mothers, to measure the behaviour of adding



sugar to beverages of children. The analysis at time 2 included 197 participants who
had complete data for all variables. Regression analyses were conducted to identify
significant predictors of the intention to stop/reduce adding sugar to beverages, and
the self-reported behaviour of adding sugar to beverages.

Chapter 4: A systematic literature review on effectiveness of behavioural

interventions to reduce the intake of sugar sweetened beverages among children and

adolescents. This chapter presents findings of a systematic literature review on the
effectiveness of behavioural interventions to reduce the intake of sugar sweetened
beverages among children and adolescents. Published studies on children and
adolescents, ages 4 to 16 years, who participated in behavioural or health educational
interventions administered in schools or other community settings were included.
The systematic literature search identified 6863 abstracts from studies after removal
of duplicates (11807 total number of titles retrieved), 73 full texts were assessed for
full eligibility. Fifteen papers met the inclusion criteria for data extraction, of which
12 papers were narratively synthesized and 3 papers were meta-analyzed.

Chapter 5: Discussion and recommendations. This chapter discusses the

findings on determinants of ASB. It puts into perspective the qualitative and
quantitative findings compared to the systematic literature review findings. The
strengths and limitations of each study are addressed. This chapter ends with an

overall conclusion and recommendation for future studies.

1.3 Definition of terms
Added sugar: “Added sugars are, but not limited to, sucrose, white or brown

sugar, corn syrup, high fructose corn syrup (HFCS), maple or pancake syrup,



fructose sweetener, liquid fructose, and anhydrous or crystal dextrose” (Ervin &
Ogden, 2013, p. 4).

Free sugars: Is defined as all “monosaccharides, disaccharides added to
foods by the manufacturer, cook or consumer, plus sugars naturally present in honey,
syrup and fruit juices” (WHO, 2003, p.4)

Table sugar: Sucrose, a disaccharide, formed of one molecule of fructose and
one molecule of glucose connected by glycosidic bond (Plaza-Diaz, Augustin, &
Hernandez, 2013). It is water soluble and easy to crystallize which makes it suitable
for manufacturing into table sugar (Schorin, Sollid, Edge, & Bouchoux, 2012).

Sugar Sweetened Beverages (SSBs): SSBs include any beverage containing
added sugars (fructose, glucose, sucrose in the form of honey, table sugar or syrup),
examples of SSBs are flavored milk, fruit juices, sweetened tea, sweetened coffee,
soft drinks, flavored carbonated beverages, and energy and sports drinks
(Rampersaud, Kim, Gao, & House, 2014).

Theory of Planned Behaviour: This theory is derived from the theory of
reasoned action (Fishbein & Ajzen, 1975) and then updated by Ajzen (1991). This
theory postulates that subsequent behaviour is predicted indirectly by perceived
behaviour control through the mediation of intention as well as directly by intention
(Ajzen, 1991). Three antecedent cognitions (attitude, subjective norm and perceived
behaviour control) can independently predict intention which is considered as a
proxy determinant of the behaviour (Ajzen, 1991).

Behaviour: The behaviour could be a single action or a set of actions (Ajzen
& Fishbein, 1980). To fully understand the behaviour, whether a single action or a

set of actions, it should be clearly defined in terms of target, action, context and time.



Intention: It represents the motivational factor influencing a behaviour and
how hard people try to perform the behaviour. The stronger is the intention, the more
probable is the performance of behaviour (Ajzen, 1991).

Attitude: This construct as described by Ajzen (1991), refers to “the degree to
which a person has a favorable or unfavorable evaluation or appraisal of the
behaviour in question” (Ajzen, 1991 p.188).

Subjective norms: This reflects “the perceived social pressure to perform or
not perform the behaviour” (Ajzen, 1991, p.188).

Perceived behavioural control: This determines how easy or difficult a
person perceives his own ability to perform the behaviour (Ajzen, 1991). It reflects
external factors such as the environment, social support, ability and skills (Ajzen &
Timko, 1986).

The ASB has not been explored in-depth in the literature, and hence is the
subject of this dissertation conducted in Lebanon. Given the paucity of research
regarding ASB, this behaviour was explored in the context of a proxy behavior, such
as the added sugar in sugar sweetened beverages. Thus the literature in the following
sections covers the definition of the problem, the consumption of added sugar, the
determinants of the ASB, the theory of planned behaviour and its applicability to

predicting the ASB, and the rational for this research dissertation.

1.4 Description of the problem
1.4.1 Sugar and adverse health outcomes
Sugar sweetened beverages (SSBs) are considered to be the number one

source of added sugar consumption in the United States, United Kingdom, and



Australia, with adolescents being the main consumers (Ambrosini, 2014). The high
consumption of sugar sweetened beverages (SSBs) is an omnipresent behaviour
among children and adolescents worldwide (Popkin & Nielsen, 2003; Nielsen &
Popkin, 2004; Wang, Bleich, & Gortmaker, 2008; Feferbaum, de Abreu, & Leone,
2012; Han, Kim, & Powell, 2013). Evidence has shown that the consumption of
sugar sweetened beverages among children and adolescents replaces other healthier
options such as vegetables, fruit juices and water (Ballew, Kuester, & Gillespie,
2000; Bowman, 2002; Rampersaud, Bailey, & Kauwell, 2003). However, careful
interpretation is deemed necessary in the aforementioned papers, as data were
collected based on a 24 hour recall for 2 non-consecutive days which can result in
lack of establishing a defined pattern of diet intake (Bowman, 2002).

Studies have shown a relationship between SSB consumption and the onset of
diabetes, hypertension, coronary vascular disease (CVD), dyslipidemia, and renal
dysfunction (Brown et al., 2008; Malik et al., 2010). But in the paper by Brown et al.
(2008), the mechanism by which fructose induced cardiovascular dysfunction has not
been elucidated. In addition, in this review the potential influence of other dietary
nutrients on the intake of SSBs was not elaborated. Malik et al. (2010) reported that
the association of SSB intake with weight gain might be weakened by the
undereporting of SSB intake and the awareness by the participants of their
overweight status. Another limitation of this study stems from either missing data or
adjustment for various lifestyles leading to an overestimation of the positive
association between SSB intake and weight gain. In addition, evidence has shown a
relationship between SSB consumption and metabolic syndrome (Ambrosini et al.,

2013; Chan et al., 2014; Mirmiran, Yuzbashian, Asghari, Hosseinpour-Niazi, &



Azizi, 2015). Despite the strength of the longitudinal design in the Ambrosini et al.
(2013) study, the small sample size at follow up could be a limitation. First the data
were collected from guardians of 14 years old adolescents and after a 3 year follow
up, data were collected from 17 year old adolescents emphasizing the possibility of
underreporting which is common among adolescents. Chan et al. (2014) suggested
that to avoid methodological limitations, anthropometric measures and clinical
outcomes should be taken more than once. Despite the fact that the food frequency
questionnaire can be used to collect data from a large sample of population, this tool
also presented a limitation in the Mirmiran et al. 2015 study. First this tool cannot
reflect the actual intake of participants, but was used to classify individuals based on
their self- reported intake of SSBs. Furthermore, the FFQ used in this study did not
differentiate between 100% fruit juices and sugar sweetened synthetic juices,
opposed to those that contained fructose or sucrose. Systematic review studies
showed that the intake of free sugars was associated with increased weight and
obesity (Te- Morenga et al., 2013, Malik et al., 2013). The main limitation in these
two systematic reviews is the lack of consistent units of assessment and the high
level of heterogeneity across studies. Several assumptions were made to obtain
constant units and this limited the validity of estimates. Meta-analysis in systematic
reviews is always subject to publication bias (Cooper et al, 2013). However, Malik et
al. (2013) tried to minimize this bias by presenting visual funnel plots. In another
systematic review, Moynihan and Kelly (2014) showed that there has been less tooth
decay (dental caries) with a reduced intake of free sugars to less than 10%, but even
better results with an intake of less than 5%. The results of these systematic reviews,

however, are inherently limited by the quality of original research such as the



methods of the interventions, and the unstandardized measurements of levels of
sugar intake. This systematic review presented other limitations such as the low
number of papers included in the meta-analysis due to the lack of consistent units
that could be aggregated across papers. Another limitation stems from the difficulty
of assessing publication bias due to the lack of RCTs included in the review and the
impossibility of doing funnel plots. In addition, there is also growing evidence that
the excess intake of added sugar or table sugar has been associated with the academic
performance of children (Hochuli et al., 2014). This is caused by the inefficient
metabolism of fructose which is the major sugar added to SSBs, and one of the
monosaccharide molecules in the chemical makeup of table sugar (sucrose) (Tappy
& Mittendorfer, 2012). Evidence from animal testing has shown that the intake of
fructose negatively affected the hippocampus, the memory center of the brain
(Stephan, Wells, Brayne, Albanese, & Siervo, 2010; Page et al., 2013). This
indicative evidence should be carefully interpreted because the fructose dementia
hypothesis outlined in this article was tested on animal models and this could present
a limitation in this study. So before the implementation of any public intervention,
this hypothesis should be tested outside animal models (Stephan et al., 2010). High
consumption of fructose has also been attributed with adverse affects on the

cognitive functions of children (Agrawal & Gomez-Pinilla, 2012).

1.4.2 Variation in Sugar Intake Limits
Despite the increasing attention to ‘added sugar’ intake in the research
community worldwide, there is no universally agreed upon sugar intake limits. In

fact, sugar intake recommendations vary among countries (Hess, Latulippe, Ayoob &



Slavin, 2012; Erickson & Slavin, 2015). The WHO has recommended that adults and
children reduce their calorie intake from free or added sugars to less than 10% of
their total energy intake (WHO, 2003). A further conditional reduction to less than
5% or roughly 25 grams (6 teaspoons) per day was proposed in a recent report as it
could establish a healthier body balance and provide additional health benefits
(WHO, 2015), however such guidelines and recommendations are still pending
awaiting further scientific evidence.

A maximum of 11% of the calorie intake from added sugar is recommended
in the United Kingdom (UK). The European Food Safety Authority Panel on Dietetic
Products, Nutrition and Allergies (EFSA, 2010) has not specified an upper limit for
European Countries; individual European Countries have adopted their own limits. A
maximum intake of 25% of calories of total intake of daily energy from added sugars
is proposed by the Institute of Medicine (IOM) in the United States of America
(U.S.A) in its dietary reference intake report for Energy, Carbohydrate, Fiber, Fat,
Fatty Acids, Cholesterol, Protein, and Amino Acids. Canada adopted the same U.S.A
recommendation (IOM, 2005). The underlying rationale behind the IOM guidelines
for lowering the intake of energy from added sugar consumption to less than 25% of
daily calories is based on concerns related to micronutrient intake data. Micronutrient
intake modeling data in the U.S.A. found that Americans who consumed 5% to 10%
of energy from added sugars had the highest amounts of micronutrient intakes.
However, micronutrient intakes significantly decreased when more than 25% of the
energy source was added sugar (Von Elm et al., 2007).

Many countries rely on qualitative recommendations to limit or reduce the

intake of added sugars (Hess et al., 2012). The food based dietary guidelines for
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Lebanon specify the maximum limit for daily sugar intake to be less than 10
teaspoons of added sugar per day (<50 g of added sugar or 10% total energy based
on a 2000 calories diet) (FAFS, 2013). This report does not specify the maximum
‘added sugar’ by age group or for children. The American Heart Association (AHA)
recommendations for added sugar range as low as 3 teaspoons (in children) to 9
teaspoons (adults) depending on age, gender, and total energy expenditures per day
as well as consideration of and physical activity (Johnson & Yon, 2010; Von Elm et
al., 2007).

Strict limits on dietary intake of added sugars have not been prescribed across
countries for different reasons such as (i) lack of agreement on the definition of
sugars and accepted measures for total sugars, added sugars, and free sugars
(Erickson & Slavin, 2015), (ii) inconsistent scientific evidence (Slavin, 2015), and
(iii) conflicting dietary guidance messages or inconsistency with accepted dietary
guidance for other foods that are likely to confuse consumer understanding of
nutrition and their ability to build healthy diets (Slavin, 2015). To elaborate further,
researchers addressed the confusing nature in the nomenclature of carbohydrates
(Hess et al., 2012) or terms in literature describing sugar (Howard & Wylie-Rosett,
2002; Wittekind & Walton, 2014). A universally unified or accepted definition for
added sugars is lacking (Erickson & Slavin, 2015; Von Elm et al., 2007). Studies on
sugar consumption have used different terminologies (Cummings & Stephen, 2007;
Plaza-Diaz et al., 2013; Wittekind & Walton, 2014) which might have a