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Summary

The consumption of energy drinks (EDs) by young people has become a public health concern:
United Kingdom (UK) and Saudi Arabia are in the top 10 countries by per capita ED consumption.
This study investigated the prevalence of ED consumption and the health and behavioural
outcomes among young people by ED consumption in two culturally diverse areas: Wales and
Riyadh.

A mixed-method design involving cross-sectional studies of young people was used: the Welsh
Health Behaviour of School Children (N = 112,045) survey and a cross-sectional survey
conducted in Riyadh (N = 2,000). A qualitative study explored the attitudes and perceptions of
young people residing in Saudi Arabia.

ED consumption was prevalent in Riyadh; 52.5 % reported regular consumption compared to
40% in Wales. In both Wales and Saudi Arabia, ED consumption was positively associated with
eating an unhealthy diet (Wales: OR 1.06, 95% CI 1.05 to 1.07; Saudi Arabia: OR 1.69, 95% CI
1.53 to 1.86), nicotine use (Wales: OR 4.66, 95% CI 4.35 to 5.00; Saudi Arabia: OR 5.91, 95% CI
3.47 to 10.07) and negatively associated with eating breakfast (Wales: OR 0.87, 95% CI 0.86 to
0.88; Saudi Arabia: OR 0.89, 95% CI 0.83 to 0.95) and feeling low, irritability and nervousness
(Wales: OR 0.96, 95% CI 0.93 to 0.99; Saudi Arabia: OR 0.97, 95% CI 0.93 to 0.99).

Quialitative data indicated that most of the young people in Riyadh had little knowledge about ED
active ingredients and associated health outcomes. Results indicated that the availability,
affordability and marketing of EDs, along with peer pressure, play a fundamental role in the
decision to consume EDs.

Since most of the participants reported regular consumption of EDs and acknowledged feeling
some adverse health outcomes, there is a public health need to reduce the consumption of

EDs.
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Chapter 1

Introduction



1.1 Energy drinks: definition and global consumption

Energy drinks (EDs) are beverages that contain caffeine, a central nervous system (CNS)
stimulant, sugar, or artificial sweeteners, and herbal extracts (Seifert et al., 2011, Visram et al.,
2016). The high levels of caffeine differentiate EDs from sports drinks, in which the primary
ingredients are carbohydrates, which feed the muscles and replenish electrolytes and vital
chemicals which are lost during prolonged, intense exercise (Ibrahim and Iftikhar, 2014, 2011).
The last two decades have seen EDs become increasingly popular worldwide, predominantly
among young people (Rath,2012). The first commerci al EDs, known
market in 1949 (Alsunni, 2015). During the 1960s, EDs were marketed in Asia and Europe but
did not become popular until the launch of Red Bull in Austria in 1987 and 1997 in the USA. Red
Bull is a popular caffeinated ED that claims to improve physical activity and enhance mental
performance (Alsunni, 2015, Reissig et al., 2009a). The EDs market has increased significantly
in recent years (Reissig et al., 2009a), with more than 5.8 billion litres being consumed in 2013
across 160 countries (Alsunni, 2015).

1.2 The prevalence of EDs consumption

According to the Global EDs Report (2012), the highest per capita consumption of EDs was in
USA, Vietnam, Cuba, UK, Thailand, Mexico, Australia, Germany, Poland, and Saudi Arabia
(Nowak and Jasionowski, 2015). In 2012, the UK was shown to be the biggest consumers of EDs
in the European Union and had the second-highest rate in the world after the United States of
America (Hamilton and Wills, 2017). Consumption was said to increase from an average of 235
million to 600 million litres between 2006 and 2014 in the UK (Visram et al., 2017). Additionally,
an increase in sales by 185% was reported in the UK, and this has been projected to rise more
in the future (Hashem et al., 2017). Low-sugar and sugar-free EDs are being marketed, but the
overall caffeine content remains the same (Visram et al., 2016). Zooming in on specific regions in
the UK, there is currently a lack of studies on the effect of long-term use of EDs in adolescents.
A study conducted by the Welsh government on behalf of the European Public Health Conference
Parallel Programme in School-aged Children Survey involved 9,055 adolescents across 82
schools (Morgan et al., 2018). About 48% of the respondents reported on heavy use of EDs with
frequent users comprising 16% of the overall users in the group. A higher incidence of EDs
consumption was increasingly linked to binge drinking and alcohol consumption in addition to

smoking, behavioural changes, and substance abuse (Locatelli et al., 2012, Arria and O'Brien,



2011). The motivation for the use of EDs amongst adolescents was primarily due to its taste and
flavour as well as its ability to boost energy levels needed for studying (Aslam et al., 2013).
Adolescents consuming these drinks reported a moderate to enhanced physical alertness. Peer
pressure was another reason cited by adolescents for their increased use of Eds (Alsunni and
Badar, 2011)

Research has shown that adolescents tend not to differentiate between sports drinks and
EDs (Visram et al., 2017). However, more research is needed to be carried out on how these

adolescents obtain these drinks.

1.3 EDs: consumption among young people, a public health issue

EDs were initially manufactured to target athletes and sports professionals. However, when ED
consumption increased among the general public, these companies extended their marketing

strategy to include adolescents and young adults (Azgaba et al., 2014).

In 2011, a European Food Safety Authority study revealed the prevalence of ED
consumption in 16 countries of the European Union. Data from their study showed that young
people between the ages of 10 to 18 years were the highest consumers (68%), compared with
adults (30%), and children under 10 (18%). A study with 9,118 participants from a Canadian
secondary school (Azagba and Sharaf, 2014) observed that 20% of the student cohort reported
consuming EDs at least on a monthly or weekly basis. Another study conducted in the UK
revealed that 30% of 21,995 participants aged 8 to 12 years; regularly consumed Eds (Terry-
McElrath et al., 2014). Interestingly, high prevalence rates of ED consumption have also been
observed among Saudi adolescents, where a reported 55% of 1,061 youths aged 12-19 years

are consuming EDs once every week or more frequently (Musaiger and Zagzoog, 2013).

Adolescence is a crucial and influential stage in life, and any bad habits at this stage may
impact healthy development and have consequences on the entire life span (Visram et al., 2015,
WHO, 2017b, Musaiger and Zagzoog, 2013). Given the evidence of increasingly extensive use
of EDs, it could be argued that any proof of the harmful effects of EDs on healthy development is

likely to be significant, even if initially minor.



1.4 EDs: ingredients and possible side effects

Caffeine is the primary stimulating ingredient in EDs, with numerous other constituents, such as
sugar, guarana, B vitamins, ginseng and taurine, which are usually added during the
manufacturing process (Reissig et al., 2009a). EDs are sometimes supplemented with more
caffeine by the addition of plant extracts such as guarana (Heneman and Zidenberg-Cherr, 2007,
Babu et al., 2008, Reissig et al., 2009a). Guarana is a native Amazon plant whose seeds contain
around four times the amount of caffeine found in coffee beans in addition to other natural
chemicals believed to enhance the stimulating effects of guarana over caffeine alone (Moustakas
et al., 2015). Caffeine is derived from natural sources, such as cacao bean, cola nut, roasted
coffee beans, and tea, and can have a potential impact on the nervous system (Smith, 2002); with
reported adverse effects on the cardiovascular system, including hypertension (Rachima-Maoz
et al., 1998, Savoca et al., 2004, WHO, 2017a). A recent literature review revealed that healthy
adults could consume up to 400 mg of caffeine daily without any adverse effects on the
cardiovascular system, or any behaviour changes (Nawrot et al., 2003). However, the medical
profession recommends that pregnant women and kids should consume caffeine in moderation,
with limited daily consumption of maximum 300 mg and 2.5 mg/kg bodyweight for kids,
respectively (Ibrahim and Iftikhar, 2014, Nawrot et al., 2003). Furthermore, adolescents should
reduce the amount of daily caffeine intake, as caffeine exceeding 100 mg has been associated
with hypertension (Savoca et al., 2004). Around 72-150 mg of caffeine can be found in one single
serving of an ED (8-12 fl. 0z.). However, many bottles or cans can include up to two to three
servings, increasing the caffeine content to as high as 294 mg (Heneman and Zidenberg-Cherr,
2007). In comparison, one serving (8 fl. 0z. = 236.59 ml) of coffee has around 134-240 mg of
caffeine whereas one cup of tea contains from 48-175 mg, and caffeine levels in cola beverages

have ranged from 22-46 mg of caffeine in one serving (Nawrot et al., 2003).

In addition to caffeine, sugar is the other potentially harmful ingredient contained in EDs.
Sweetened beverages are considered to be a significant source of sugar among young people,
providing a high calorie, low-nutrient diet (Costa et al., 2014). Moreover, excessive sugar intake
could contribute to long-term health repercussions, such as weight gain and obesity, type I
diabetes, tooth decay and erosion, poor nutrition, and the development of unhealthy eating
behaviour (Apovian, 2004, Schulze et al., 2004). In addition to the potential adverse effects on
physical health, Yu et al. (2016) studied the dose-dependent relationship between attention-
deficit/hyperactivity disorder (ADHD) and sugar-sweetened beverage consumption in 946 of

healthy children, aged 3-7 years.. The study revealed that the odds ratio for ADHD among children



who consumed sugar-sweetened beverages moderately (1 to 6 servings a week) and excessively
(exceeding seven servings a week) was 1.36 and 3.69 odds, respectively.

In addition to caffeine and sugar, some EDs contain additional ingredients such as
guarana, taurine, L-carnitine, and ginseng (Seifert et al., 2011, Visram et al., 2015), some of which
are discussed in Table 1.1. Despite lack of research, Higgins et al. (2010) reported taurine and
ginseng to play a fundamental role in certain body functions, such as carbohydrate metabolism;

however, the combined effects of all the ingredients are not yet fully understood.



Table 1.1. Most common ingredients found in ED, benefits, scientific evidence, and safety of use.

Ingredient

Description

Benefits

Scientific evidence

Safety

Taurine

An amino acid naturally
synthesised by the human
body (Birdsall, 1998)

Prevents diabetes and
epilepsy, and lowers blood
pressure (Birdsall, 1998)

Use of taurine may prevent a
heart attack by reducing
blood pressure (Militante
and Lombardini, 2002)

Certified by the FDA as a safe
component. Insufficient data exists to
suggest any adverse health effects
(Clauson et al., 2008)

Guarana

A South American plant,
whose seed contains four
times the amount of
caffeine  compared to
coffee (Moustakas et al.,
2015)

Has the ability to stimulate
the central nervous system,
improve physical activity,
and promote weight loss
(Seifert et al., 2011)
(Authority, 2000)

Effects are primarily due to
caffeine content (Seifert et
al., 2011); 1 gm of Guarana
contains the same amount
of caffeine (40 mg) that were
found in a medium-strength
cup of coffee (Authority,
2000)

Generally considered safe by the FDA
(Clauson et al.,, 2008, Heneman and
Zidenberg-Cherr, 2007, Seifert et al.,
2011)

L-carnitine

An amino acid synthesised
naturally in the human
body (Rebouche, 1999)

Added to enhance fat
metabolism, increase
energy levels and prevent
cardiovascular diseases
(Heneman and Zidenberg-
Cherr, 2007, Seifert et al.,
2011)

No scientific proof that L-
carnitine increases
endurance (Brass, 2000) or
weight loss (Saper et al.,
2004).

No evidence to establish the safety of L-
carnitine use (Heneman and Zidenberg-
Cherr, 2007). However, high intake may
cause sickness, stomach-ache, and
diarrhoea (Seifert et al., 2011).

Ginseng

A type of herb, principally
from Korea, Japan, and
China (Clauson et al.,
2008, Seifert et al., 2011)

Improved mental and
physical performance, stress
relief, and enhanced overall
wellbeing (Ernst, 2002)

There is insufficient
evidence suggesting the
scientific benefits of ginseng
use (Ernst, 2002, Heneman
and Zidenberg-Cherr, 2007)

No evidence to establish the safety of
ginseng use (Hashem et al.,, 2017).
However, a high dose of ginseng could
cause sleeplessness, headache, blood
pressure and increase heart rate
(Clauson et al., 2008, Seifert et al.,
2011)




Table 1.2 lists the global top-selling EDs brands and their contents (per 240 ml). However,

some EDs companies do not mention the actual amount of caffeine present in their product.

Table 1.2: Top-selling ED brands and contents

Contents per 240 Red Bull Monster Rockstar Full Throttle
serving
Caffeine 80 mg 80 mg 120 mg 70.5 mg
Sugar 279 2749 31g 299
Taurine 1,000 mg 1,000 mg 1,000 mg | Reported as a part of 3,000-
mg OED. 6
Guarana ND* Reported as part 25 mg | Reported as a part of 3,000-
of a 2,500mg mg OED. 6
O0Ener gy H
L-carnitine ND* ND 25 mg | Reported as a part of 3,000-
mg OED. 6
Ginseng ND* 200 mg 25mg Reported as a part of 3,000-

mg OED. 6

* ND = not disclosed

* Figure excludes levels of other ED stimulants, such as guarana that can enhance the e#f#feiseof

* These ingredientarereported on the nutritional labels on the géshak et al., 2012)

ED manufacturers primarily rely on claims that the ingredients used to boost energy

by increasing muscle strength and enhancing physical and mental performance without any

side effects. However, there is not much scientific evidence to prove these claims (Nowak and

Jasionowski, 2015).

1.5 EDs: adverse effects

As previously mentioned, the consumption of EDs has increased in the past two decades. It

is, therefore, essential to examine the potential adverse effects of these beverages on

consumer health. Recently, many studies have associated the consumption of EDs to several

adver se

ef fects
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1.5.1 ED and hemodynamic

Numerous side effects owing to excessive consumption of ED is reported in adolescents, such
as irritability, sleep impairment and insomnia, nervousness and anxiety, and in some cases,
increased intoxication and even death (Seifert et al., 2011). Intoxication due to excessive ED
intake is quite prevalent in adolescents due to reduced caffeine tolerance (Cappelletti et al.,
2015).

Shah et al. (2016) carried out a meta-analysis to evaluate the effects of excessive EDs
intake on blood pressure and heart rate in 30 Healthy volunteers between the ages of 18 and
40,, concluding that excessive ED consumption increased systolic blood pressure (SBP) and
diastolic blood pressure (DBP) significantly by 4.44 mm Hg and 2.73 mm Hg, respectively,
primarily due to caffeine. Similarly, Busuttil and Willoughby (2016) conducted a survey in 60
people and they reported that people who consume two or more cans of ED per day are more
vulnerable to hypertension, as well as rapid heart rate, even among healthy individuals.
Moreover, a recent clinical review by Ali et al. (2015) on the possible side effects of ED
consumption revealed that greater than 50% of their case reports were related to heart
diseases, followed by neurological problems. Grasser et al. (2014) also studied the acute
effects of the popular ED, Red Bull, on the cardiovascular and circulatory system using beat-
to-beat measurements among 25 healthy young people. He observed that the consumption of
355 ml of a sugar-sweetened ED led to an increase in cardiovascular burden by increasing

blood pressure and heart rate.

Furthermore, Steinke et al. (2009) concluded that after four hours post-consumption of
two cans of EDs in 15 healthy adults, the systolic blood pressure (SBP) and heart rate (HR)
increased by 10 mm Hg, and from five to seven beats per minute respectively. The study by
Ammar et al. (2001) also showed that 400 mg of caffeine increased SBP (P < 0.01) and DBP
(P < 0.05) over three hours in ten healthy adults. However, EDs contain other stimulants such
as guarana, taurine, and ginseng, which could cause hemodynamic issues (Grasser et al.,
2014, Shah et al., 2016). It is a known fact that guarana contains a large amount of caffeine,
and this may supplement the caffeine adverse effects. Interestingly, taurine is used to lower
blood pressure in hypertensive patients, meaning that caffeine and taurine have opposite
effects. It is, therefore, possible that the reason for the addition of taurine to EDs may be to
decrease the blood pressure elevations caused by other components of ED (Shah et al.,
2016). Also, Jovanovski et al. (2014) studied the effects of 400 mg Panax ginseng on blood
pressure (BP) parameters in 23 healthy volunteers. They reported significant reductions in
SBP and DBP (1 #Hg4aNd10306miN 6.4 mm Hg, respecti

consumption. Therefore, the differential effects of ED contents on hemodynamic changes



need further evaluation (Miles-Chan et al., 2015, Grasser et al., 2014, Shah et al., 2016). In
summary, the above studies suggest that EDs do have adverse side effects on the
hemodynamic and vascular systems, and the degree of impact depend mainly on their caffeine
content (Grasser et al., 2014).

1.5.2 EDs and mental health

As caffeine is the primary ingredient in EDs, it is vital to examine the relationship between
caffeine consumption and mental health. It has been implied that moderate caffeine intake
negatively affected mental health, but this relationship appears not to be causal. With regards
to stress levels, Hofmeister et al. (2010) conducted a study on 288 students and they reported
that individuals who consume more than one could of ED per week have higher levels of
stress, as compared to non-habitual consumers . More recent studies have confirmed that ED
consumption does negatively impact anxiety levels (Evren and Evren, 2015, Trapp et al., 2014,
Wesnes et al.,, 2013). Wesnes et al. (2013) reported that tension/anxiety scores of ED
consumers increased, compared to placebo in in 94 healthy volunteer, one-hour post-
consumption. Also, Salinero et al. (2014) concluded that anxiety, sleeplessness and
hyperactivity are significantly higher in ED consumers, compared to placebo. Richards and
Smith (2016) also noted a significant association between EDs and mental health, but the

causation could not be determined.

1.5.3 EDs and behavioural changes

Many studies have investigated the association between ED consumption and habits such as
smoking, alcohol and other substance use (Buchanan and Ickes, 2015, Arria et al., 2014,
Polak et al., 2016). A survey conducted among 602 college students, observed that regular
consumption of EDs saw a significant association with the use of smoking, alcohol, and
marijuana use (Miller, 2008a). Similarly, Oteri et al. (2007) conducted a survey in 4,271 college
students and they reported that students who drink EDs have higher frequency rates of alcohol
and substance use and abuse, and behaviours changes, than non-consumers of EDs.
Besides, Scalese et al. (2017) noted that EDs consumption and alcohol combined with EDs
are significantly associated with habitual smoking, alcohol, and other drug use in 30,588 Italian
high school students, aged 15-19years. The research by Arria et al. (2010) also observed that
frequent ED consumers were likely to have a significantly higher level of alcohol and drug use,
as well as a higher level of sensation-seeking, as compared those not consuming EDs in 1,060
students.. This study, along with previous literature indicates a definite correlation between
sensation seeking and higher caffeine exposure, suggesting that this consistent relationship
is due to the effects of caffeine (Jones and Lejuez, 2005). It has been stated that individuals

with higher levels of sensation seeking tend to consume more caffeine to increase their



arousal and stimulation levels (Smith et al., 1986). However, a direct correlation between
caffeine consumption and sensation seeking could not be determined (Jones and Lejuez,
2005).

l6Factor s relating to young peoplebs consumption

1.6.1 Influence of social environment on the perception of EDs

ED consumption among adolescents has been observed to be influenced by personal
characteristics as well as those in social environments (Kremers et al., 2006). Various studies
have also observed these factors to be often intermingled- for example, 383 male adolescents
and those who perform less academically are more prone to be influenced by peer factors
(van der Horst et al., 2007). The findings that male students were more likely to consume EDs
had been recorded by various research groups-and are | ikely to be due
marketing of these products (Visram et al., 2016). Another study that surveyed 865 students
aged 13-18 years reported that 80% of students admitted consuming EDs at least once per
week with the males consuming more than females (Musaiger and Zagzoog, 2013).
Nevertheless, male adolescents also often tend to consume EDs during or after group physical
activities- further associating a peer-pressure link for consumption (Nowak and Jasionowski,
2015). According to a study by Visram et al. (2017), (Musaiger and Zagzoog, 2013), EDs are
also often marketed in a way that they result in additional savings when purchased in bulk;
such offers further cause adolescents to pool in to cover costs, hence forming another link for
peer-pressure factors. This study by Visram et al. (2017) also reported that male adolescents
often consume EDs to appear tough; a pattern that eventually tends to be followed by other
peers. According to a study by Wouters et al. (2010), peer-pressure associations do often rely
on the availability of EDs.

In situations where EDs were not readily available (or were available only in high-cost
brands), adolescents seem to influence each other less strongly. Familial influences on ED
intake among adolescents are rather mixed-but peer influences have been observed to be
more prominent. For example, in an Australian study, Jones (2011) conducted a study in 95
students and the findigs reported that older adolescents (15- 17 years) were more consuming
EDs at Oparties with frimehgsdgatheningey Wwewendur
was non-restricted). Parental views regarding ED consumptions often vary significantly (based
on parental education and cultural factors). Studies carried out in the UK among 37 young
people had reported several parents who were ambivalent about their children consuming
EDs; often also providing the children EDs for 0

activity (Visram et al., 2017).
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1.6.2 The relation between perceived beliefs and ED consumption

The purchase and consumption of ED are primarily associated with their associations of

perceived improvements in mental and physical performances. According to a study by

Reissig et al. (2009a), these perceptions are due to the focussed marketing of EDs in terms

of increasing energy and improving performance. Also, the other perceived marketed benefits

(such as weight loss and improved stamina) remain unproven (Reissig et al., 2009a). In a

study carried out in the United States, Cotter et al. (2013) observed adolescents cite reasons

for ED consumption primarily to be to fAplay spf¢
followed by the consumption due to ED use among peers. Participants that reported perceived

improvements in mental health performances cited EDs everyday use among adults to

alleviate work-r el ated tiredness. This study al sbungpygot
and fAito | ose weighto. Similar r esulOtbsa (20@3); e obse
this study found that participants perceived various health-specific benefits from ED
consumption- including improved immunity and the prevention of illnesses among 78

adolescents aged 11-18 years . The consumption of EDs has been perceived by consumers

as being fAinecessaryo to me e (Costaletal., 20&4n Aamodsstheo f b u s )
studies mentioned above, very few respondents had raised awareness of the negative impacts

of ED consumptions. According to Visram et al. (2016), ED consumers are often either

unaware of the harmful effects or choose to ignore the possible risks. This had been observed

in a 2015 Polish study as well where consumers reported using EDs for physical activity

benefits and improved attention- despite nearly one-third of these respondents believing that

EDs were terrible for their health (Nowak and Jasionowski, 2015).

Nevertheless, consumers from adult age groups (22- 35 years) are often more aware of the
health risks surrounding EDs, showing greater scepticism on their safety profiles (Bunting et
al., 2013). However, these concerns mostly surrounded the high sugar contents of EDs as
opposed to their general consumptions. According to a study by Ishak et al. (2012), there is a
clear need to make the consequences of ED consumption known to consumers; especially
given that their primary uses revolve around the above-mentioned perceived benefits.
Consumers must be made aware of adverse effects such as daytime sleepiness and reduced

reaction times.
1.6.3 The influence of marketing on ED consumption

EDs are primarily marketed at adolescents and young adults with them being more often

targeted at men through sexualised imagery, slogans and humour. The marketing influence
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on ED consumption had been recorded by several studies reporting that participants find out

about these products through sports sponsorship events, game promotions and the internet

(Bunting et al.,, 2013). The mar keting of EDs has-tkh&dmgidod emtdi
Ohy-mascul i nit ytd comgrisesayockeidentity (Miller, 2008b). This pattern had

been observed from the very beginning of ED production and sales, in which ED companies

involve extreme-sport imagery to make their products more appealing to various individuals

that perceive performance benefits to result from ED consumption (Miller, 2008b). Over recent

year s, ED companies have targeted their mar ket
motorsports) to further accelerate a perceived consumer association between these drinks

and various performance benefits (Ho, 2006). In their study, Visram et al. (2017) conducted a

gualitative study among 37 adolescents and they observed that rather than only targeting older

adolescents, ED marketing has now also penetrated consumers in early adolescence, with

the research group reporting that majority of respondents (aged 10- 14 years) displayed a

strong awareness of several ED brands through advertising strategies and slogans used. This

study also found several ED marketing campaigns targeted at the computer and mobile

gaming applications wherein promotional codes that may be applied to these games are

obtained from the ED packaging.

Interestingly, the targeted games were often restricted to older age groups- but they
were familiar among early adolescent respondents. Also, recent studies have observed that
alcoholic EDs are often packaged similarly to their non-alcoholic counterparts, likely targeting
t he -tbakisikgd vy o ut(8imop, OY).I The studyrbg Reissig et al. (2009a) also
observed several EDs that seemed to follow illegal substance appearances/ names- for
example, the ED named ficocainedo also had offici
the ED. This had been observed by several other research groups as well, with several
believing that ED companies had a stance that seemed to glorify the use of illegal substances
(Miller, 2008b).

1.6.4 Differences in the consumption of ED in the UK and Saudi Arabia

Several studies have reported the prevalence of EDs consumption in the Western
world (Malinauskas et al., 2007, Vercammen et al., 2019, Arria et al., 2011). However, there
is a profound lack of knowledge on the prevalence of EDs consumption in adolescents in the

Middle East, particularly in Saudi Arabia.

Musaiger and Zagzoog (2013) found that about fifty per cent of 1061 young people aged
12-19 years were not aware of the contents of EDs. More than 50% of the participants were
well aware of the adverse effects EDs can have, such as elevated blood pressure, heart rate,

blood sugar levels and micturition. The prevalence of EDs consumption in adolescents in the
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three main cities of Saudi Arabia, Jeddah, Riyadh, and Al Khobar showed a 16% incidence
rate of EDs consumption amongst the male population. Trends showed a three times weekly
consumption of EDs amongst the adolescents participating in the study.

Several studies have demonstrated an increasing correlation between alcohol intake and
EDs consumption (Pennay and Lubman, 2012). In the UK, for example, Johnson et al. (2017)
conducted study among 2182 young people and the findings reported a significant positive
correlation of ED consumption with alcohol in adolescents. Thus, Wales and Saudi Arabia
were chosen for this study because of the limited literature available on the prevalence of ED
consumption in adolescents in these regions. Additionally, we wanted to compare the
predominance of EDs consumption amongst adolescents between these two regions due to
their cultural differences. Saudi Arabia is a conservative state because of its religious
practices, while Wales is much more liberal. As such, the perception of alcohol and EDs
consumption in Wales and Saudi Arabia should be starkly different. In Wales, alcohol might
usually be consumed during social gatherings such as parties or socialisation with friends and

family, while this might not be the case in Saudi Arabia.

In addition to the above, the UK and Saudi Arabia have also taken a different form of
action. For example, in the UK legislation has been passed to ban the sale of EDs by most
major UK supermarkets for those under sixteen years of age (Smithers, 2018). Training of
paediatricians and general practitioners on how to recognise the effects of EDs consumptions
in the adolescent population is increasingly being enacted ( BSDA , 2015). On the other hand,
In Saudi Arabia, policies have been passed in order to ban the advertising of EDs by media
outlets. Additional restrictions include the prohibition of free distribution of such drinks. The
companies have been requested to have constituent labels along with health warning of
adverse side effects to be printed in Ar
consumption of these drinks by pregnant and breastfeeding women, people with hypertension,

heart diseases and diabetes were additionally included as well (Naeem, 2014).

Giving the differences between the patterns and consumption of ED, it is crucial to
investigate the difference or similarity regarding ED consumption between young people living

in two different part of the world.

1.7 Research Aims

This study aims to explore the prevalence of EDs consumption in young people (aged 13-20
years) in two different countries: Saudi Arabia and Wales and its association with 1) physical
health, 2) mental health, and 3) behavioural changes. It also attempts to assess the factors

leading to the consumption of EDs amongst young people in Riyadh, Saudi Arabia.
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The objectives are to:

1

Present a narrative review examining the potentially harmful effects of the main
ingredients of EDs (sugar and caffeine) on health and also, to develop a better
understanding of the mechanism of the main ingredients in EDs (caffeine and sugar)
separately and in combination.

Assess the prevalence rate of EDs consumption among young people in two different
countries; Wales, and Saudi Arabia, with a focus on consumption patterns and
associated demographic characteristics.

Study the contributing factors that lead to the consumption of EDs amongst young
people in wales, as well as investigating any associated health outcomes (physical,
mental, and behavioural changes).

Assess young peopled knowledge, awareness, and perception of EDs in Saudi Arabia
and to identify reasons for consumption or non-consumption.

Provide specific recommendations for further preventive strategies of ED consumption
among young people in Wales and Saudi Arabia.

The specific research question will be presented in each chapter.

1.8 Overview of Thesis Contents

)l

Chapter 1 is the introductory chapter which gives general background about EDs and
global consumption, as well as its potentially harmful effects, alongside the research
objectives, research questions, and overview of the thesis contents.

Chapter 2 presents the narrative review examining the effects of the main ingredients
of EDs, namely sugar and caffeine, on health outcomes for children and adolescents
to develop a more rigorous understanding of the mechanism of the main ingredients
in EDs (caffeine and sugar) separately and in combination.

Chapter 3 describes the methodology used for the study discussing the mixed-method
approach, and ethical consideration of both quantitative and qualitative studies in this
thesis are described in detailed.

Chapter 4 presents the cross-sectional data provided by the 2017 Wales Health
Behaviour in School-aged Children (HBSC) aimed to investigate the prevalence rate,
socio-economic characteristics and associated health outcomes with EDs
consumption amongst school-aged children in wales.

Chapter 5 presents a cross-sectional study aimed at investigating the prevalence
rates, socio-economic characteristics, and physical, mental and behavioural
outcomes associated with the consumption of EDs and the determinants contributing

to the consumption of EDs amongst school-aged children, in Saudi Arabia.

14



1 Chapter 6 presents a qualitative study and a more comprehensive investigation of the
knowledge and perceptions concerning EDs in Saudi Arabia.
Chapter 7 presents the main results of the study and the general discussion.
Chapter 8 presents the specific recommendation strategies for both Wales and Saudi

Arabia, and recommendation for future research are highlighted.

1.9 Conclusion

This chapter has clearly outlined an overview of EDs and its ingredients, providing an insight
into the global prevalence of consumption rates and highlighted young people as the primary
consumer. It has discussed the associated health impacts of ED consumption on young
peopleb §) physical and, mental health, along with reported behavioural changes.

The influence of the social environment, self-perceptions and beliefs, and marketing

tools have been highlighted as motivating factors for ED consumption among young people

To begin, (Chapter 2) will introduce a narrative review examining the effects of the two
main ingredients of EDs (Caff eiwtleafacumsdnphysicplar ) on
mental, and behavioural outcomes.
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CHAPTER 2

A Narrative Review of the Harmful Effects of Energy Drinks

in young people.
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2.1 Introduction

As discussed previously in (Chapter 1), the consumption of ED has become a significant
cause for concern. The rise in EDs consumption in recent years, by children and young adults,
has been attributed to the marketing techniques implemented by ED companies. The harmful
effects of EDs are often discussed on mainstream media, concentrating mainly on the effects
of caffeine and sugar present in high quantities (Seifert et al., 2011). By directing information
on how the ingredients of EDs can help boost energy, improve physical, mental performance
and muscle strength, they centre their marketing strategies on their primary consumers -
children and young adults (Buchanan et al., 2017). However, there is no scientific evidence to
prove the benefits of these drinks among the young (Nowak and Jasionowski, 2015).

Caffeine is the main constituent in EDs, and one serving (8-10fl.0oz) of ED can contain
as much as 72-150mg of caffeine or even more (Heneman and Zidenberg-Cherr, 2007).
Although caffeine can increase alertness, enhance mental and physical performance and
improve moods (Malinauskas et al., 2007), high concentrations of caffeine can cause
intoxication (Ward et al., 2014), increase in heart rate, hypertension and increased urination
(Gunja and Brown, 2012) along with anxiety, stress, and depression (Richards and Smith,
2016).

Young adults and children are more vulnerable to these side effects due to their lower
body mass when compared to adults (Hering-Hanit and Gadoth, 2003). The average
concentration of sugar in ED exceeds the recommended daily levels of sugar intake (25g) for
young people (Association, 2019). One serving (8-10fl.oz) of ED can contain as much as 27-
31mg sugar (Visram et al., 2016). High consumption of sugar has been associated with health
complications such as diabetes, obesity and oral health (Visram et al., 2016, Imamura et al.,
2016).

Several studies have discussed the effects of sugar and caffeine in combination, but
the combined effects on children and young adults have not been addressed so far. This
chapter, therefore, reviews the effects of the active ingredients; caffeine and sugar in EDs, on
young peopleds physical, ment al and behav

literature, positive, negative and variable effects of the active ingredients will be reviewed.
The objective of this literature review is:

1. To investigate documented associations between consumption of EDs, by young
people and children, and their physical health, mental health and behaviour.
2. To understand the associations of the two active ingredients, caffeine and sugar in

EDs, independently and in combination.
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2.2 Methods:
2.2.1 Literature search strategy
Strategically used keywords can help researchers build a systematic literature search to locate

relevant files (Randolph, 2009). Three keywords were used to search for literature on the
effects of a high-sugar diet on young adults in order to fulfil the first objective (Table 2.1).

Table 2.1: Keywords for searching the database for the effects of a high sugar diet among
young people

Search term Synonyms

Adolescents Children, child, teenagers
Sugar Sweetened beverage, glucose
Health effects Impacts, consequences

Table 2.2 below shows the keywords used to search the database and journals for the second

review, which is looking for the effects of caffeine on young people

Table 2.2: Keywords used to search literature, in databases, on the effects of caffeine on

young people

Search term Synonyms
Adolescents Children, child, teenagers
Caffeine Caffeinated beverages
Health effects Impacts, consequences
I n addition, the Boolean operators AANDO
process. The Boolean operator AANDO was used

AORO was used for either key (Aeyamd, 2010). or der
2.2.2 Inclusion and exclusion criteria

Inclusion and exclusion criteria are used to eliminate irrelevant data and helps focus on the
main topics of the research material (Aveyard, 2014). The supervisor provided help during the
inclusion and exclusion of relevant literature. The supervisor helped in identifying the relevant
research literature, databases and other sources, and also provided constructive criticism in
regards to each paper initially selected, which helped clear doubts in regards to papers to be

included or excluded in the study.
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In order to ensure the reliability of data used in this review, only published research
papers in journals were used, and the chosen publications were further critically evaluated to
assess their quality, in spite of the assumption that all journal publications are accurate,
reliable, valid and free of bias (Boaz and Ashby, 2003). Unpublished research data may cause
publication bias and increase the possibility of data and analytical methods not being correctly

or entirely reported, so all unpublished research was excluded (Boaz and Ashby, 2003).

Studies older than 1997 were not included for review in this study. Research conducted
on only healthy young people aged between 6-18 years were included (Ramirez-Maestre et
al., 2019), whereas, all the studies on young people with health conditions such as diabetes
or obesity were excluded from the analysis. Published literature on the association of high-
sugar diets and caffeine were assessed based on three primary outcomes i physical health,
mental health and behavioural factors. The eligibility criteria used are listed in Table 2.3, and

the rationale for adopting the exclusion criteria is listed in Table 2.4.

Table 2.3: Eligibility criteria

Type of study Primary studies published from 1997 until date, relating to the effects of a
high-sugar diet among young people were used for the first review.

Primary studies published from 1997 till date, relating to the effects of
caffeine on young people were used for the second review.

Population Young people, age 6-18 years

Outcomes Physical health, mental health and behavioural factors

Table 2.4: Inclusion criteria and rationale

Inclusion criteria Rationale

Primary studies relating to high-sugar | Studies focusing on adults were excluded.
intake among young people, age 6-18
years, was used for the first review.

Primary studies relating to high-
caffeine intake among young people,
age 6-18 years was used for the
second review.

Published studies Ensures reliability

Studies published after 1997 The first energy drink to be introduced in the USA
was in 1997. Since the researcher is interested in the
effects of ED on health, there were not many studies
published before that year (Reissig et al., 2009b).

Publications only in the English | The researcher is fluent in English and Arabic, but
language were included. there are no studies available in Arabic regarding
EDs in young people.
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2.2.3 Database search

Since this study is focused on the effects of EDs on young people, it is researched to explore
the public viewpoint using five leading databases to search and analyse literature:

1. The Cochrane Central Register of Controlled Trials (CENTRAL) in The Cochrane
Library which is a database holding a highly concentrated source of randomised control
trials.

PubMed
Cumulative Index to Nursing and Allied Health Literature (CINAHL).
Medical literature Analysis and Retrieval System Online, or MEDLARS Online
(MEDLINE).
5. PsycINFO.

2.2.4 Data Synthesis

Collected data were reviewed, synthesised into a report and conclusions were drawn. As
mentioned in the previous chapter, this study focused only on quantitative studies. The two
more commonly used methods for analysing quantitative data is a meta-analysis and narrative
synthesis. While meta-analysis uses a statistical method that combines a group of quantitative
studies based on the same research questions (Aveyard, 2010), a narrative synthesis follows
a textual approach to analyse diverse literature by focusing primarily on the use of words and
text (Snilstveit et al., 2012). By adopting a narrative synthesis approach for this study, research
data was collected to understand if there is a potential clinical, statistical or methodological
heterogeneity amongst the included studies. The quality assessment for all included paper in

this review (see Appendix A)

2.3 Results

2.3.1 Search results
By implementing the corresponding restrictions during the literature search, a total of 21
studies that met the predetermined selection criteria for the first review were selected and 12
for the second review. Figures 3.1 and 3.2 represent the flow chart that was followed
throughout the search process and according to which all sources were either accepted or

rejected for this study.
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PubMed N= 7193 CINAHL N=278 MEDLINE N= 473 PsycINFO N=13 CENTRAL N=397

N=8354 |——

N=470

Total number of articles from electronic search

Removed n= 7884

-Duplication

- Secondary study

- Studies published in languages other than English

- Not related to high sugar diet, animal studies.

Screening of headings
-Excluded n= 350

- Focus on adult, study the pattern of sugar consumption or
the policies or interventions to reduce the consumption of
sugar in adolescents and children’s diet.

Screening of abstracts
-Excluded n=99

-Study the effect of sugar sweetened beverages combined
with other elements like fast food, physical activity, and
parent’s behaviours, participant’s age between 0 to 5 years
old

Total number of articles that met inclusion criteria

Figure 2.1: Flow chart demonstrating each step of the search process for the first review

2.3.2  Description of studies included in the first review

Figure 2.1 summarises the characteristics of the studies that have been included in

the first review focusing on the effects of high-sugar intake by children and

adolescents. Table 2.5 states the year of the study, population age and sample size,

study design, outcome measures and principal findings.
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Table 2.5 The important characteristics of the studies included in the first review.

Authors (year), Study
Population, Aim of the study design, Outcome measures Principal findings
country. methods
sample
Ambrosini et al. | 1433 To test the hypothesis that | Cross- - SSB intakes were estimated by using a | - Girls who consume SSB (1.3 servings/day) had
(2013), Australian | adolescents | higher SSB intakes are | sectional food-frequency questionnaire; measurement | increased BMI (3.8%; 95% CI: 1.8%, 5.7%),
Age 14-17 | associated with an | study of body mass index (BMI), waist |increased weightand higher obesity risk (OR: 4.8,
years increase in circumference, blood pressure, fasting | 95% CI: 2.1, 11.4), and greater overall
cardiometabolic risk serum lipids, glucose, and insulin levels, and | cardiometabolic risk (OR: 3.2; 95% CI: 1.6, 6.2)
factors between 14 - 17 the overall cardiometabolic risk was | (all P-trend <0.001).
years of age estimated.
-Girls and boys who moved into the top tertile of
- The potential link between cardiovascular | SSB intake showed elevated triglycerides (7.07
disease risk factors and SSB intake was | 8.4%; P <0.03), and boys showed reductions in
studied with adjustment for age, pubertal | HDL cholesterol (23.1%;95% CI: 26.2%, 0.1%; P-
stage, physi c al-econgnicn| trend< 0.04) independent of BMI.
status, and major dietary patterns.
Berentzen et al. | 2406 To assess the associations | Cross- - Data analysis of 2406 children participating
(2015), German children. between six different types | sectional in the Dutch Prevention and Incidence of | -St r ong and statistical
Age 11 | of soft drinks and asthmain | study Asthma and Mite Allergy birth cohort. At age | were observed for high consumption of 100% fruit
years 11-year-old children. 11, children self-reported consumption of | juice ( 10gl/wk.; OR:3.53, 95% CI:1.6117.72);
sugar-added drinks, diet drinks, sweetened | total SCB (421/5 gl/wk.; OR: 3.29, 95% CI: 1.23i
milk drinks, 100% fruit juice, EDs and sports | 8.85) and sugar-added drinks ( 10 gl/wk.; OR:
drinks. The deyniti o] 234, 95% ClI:1.107 5.000
on parental reports of wheezing, prescription
of i nhal ed corticos
diagnosis of asthma.
Bigornia et al. | 2455 To evaluate the | A prospective | -Dietary intakes of children were obtained by | - Increased SSB consumption from ages 10 to 13
(2015), UK children prospective  relationship | cohort study | 3-day food records at ages 10 and 13 years. | years was associated with higher Waist
between changes in sugar- | with up to 3 | Waist circumference (WC), weight and |ci rcumf erence (standar
Age 10 113 | sweetened beverage | years of | height to determine BMI was measured at 10 | B M| (b=0LO0O028, P=0LO03)
years (SSB) intake and central | follow-up. and 13 years and total body fatmass (TBFM) | ( b=0L 017, P=0L20) at 13

adiposity in older children

was measured at 13 years.
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Carwile et al. | 9033 girls To explore the association | A prospective | -Cumulative updated SSB consumption | - Premenarcheal girls who reported consuming
(2015), of total and individual | cohort study | inclusive of non-carbonated fruit drinks, | 1.5 servings of SSBs per day were on average,
USA Age 9114 | SSBs and age at | with relevant | sugar-sweetened soda and iced tea, was | 24% more likely [95% confidence interval (Cl): 13,
years menarche in a large, follow-up calculated using annual Youth/Adolescent | 36%; P-trend<0.001] to attain menarche in the
questionnaires | Food Frequency Questionnaires from 1996 | nex t mont h relative t o
was to 1998. Age at menarche was self-reported | servings of SSBs weekly, adjusting for potential
administered annually. The association between SSB | confounders including height, but not BMI
annually up to | consumption and age at menarche was | (considered an intermediate). Correspondingly,
5 years. assessed using Cox proportional hazards | girls consuming 1.5 SSBs daily had an estimated
regression. 2.7- month earlier menarche (95% CI: 24.1, 21.3
mont hs) relative to th
weekly.
Chan et al. (2014), | 2727 To examine the gender- | Cross- - A questionnaire was used to collect | - An increased SSB intake was linked to greater
Taiwan adolescents | specific association of SSB | sectional demographic, dietary, physical and | waist circumference in both sexes and systolic
Age 12 - 16 | intake  with  metabolic | study anthropometric parameters, and serum lipid | blood pressureinboys (P OO0. 04 3) .
years syndrome (MetS) among profiles including HDL-C, low-density | - boys who ingested-500 and >500 mL of SS
adolescents in Taiwan. lipoprotein cholesterol (LDL-C), TGs and | per day exhibitedriglycerideslevels that were
total cholestgrol levels. and glucose levels 8.0 and 8.2 mg/dL higher than those of Rd
were determined .
drinkers.
Coldwell et al. | 143 children | To evaluate perceptual, | Cross- -Sip and spit methodology were used to | -There was no significant difference reported in
(2009), Age physiological and eating | sectional assess their hedonic profile, detection | the age, height, body weight, and per cent body
Washington, 11- 15years | habit differences between | study threshold, and perceived intensity of | fat between the two groups of children.
United States children choosing solutions sucrose.
high in sugar compared to - Plasma leptin levels reported were significantly
children preferring -Self-Assessment of Puberty using a | higher in the high sugar preference group than in
solutions low in sugar. questionnaire based on the Pubertal | the low preference group, when using body mass

Development Scale.

-Serum samples were used to measure
concentrations of oestradiol and
progesterone in females, and total
testosterone in males.

- Plasma samples were analysed for leptin.

-Eating Behaviours Questionnaire was used.

index percentile and age as covariates in the
analyses [F (1,129) = 5.64, p < 0.05]

- High preference and low preference grou
significantly differed in hedonic rating of sucrg
solutions at every concentration tested [F(1, 13
=75.0, p<0.0, NewmanY Sdzf a = LJQa
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Hur et al. (2015), | 770 children | To identify associations | Cohort Study | - Dietary intake data were collected via the | - The negative associations between daily fruit
Korea Age 7 years | between total sugar intake, | with up to a | three-day 24-h food records, and sugar | sugar intake and body mass index z-score and
sugar intake from different | four-year intake was calculated for the total sugar in | body fat per cent at baseline retained statistical
foods (fruit, milk, and | follow-up. foods using the database from various |si gni ycance (b = EO0. 10
sugar-sweetened sources. 0.01, respectively).
beverages), and
continuous metabolic -Anthropometric  measurements, body | - A Ssi gni ycantatonsthps between
syndrome and adiposity composition assessment, and blood analysis | consumption of sugar from sugar-sweetened
scores among Korean were performed at baseline and follow-up | beverages and continuous metabolic syndrome
children and adolescents four years later. scores at baseline (Db
association was not observed at follow-up (p =
- The cMetS was calculated based on lipid | 0.83).
profile, glucose, mean arterial blood
pressure and waist circumference.
Jensen et al.| 1024 To assess the association | A longitudinal | - Information on sweetened drink intake | - No associations were observed between
(2013), Denmark. | children between sugar-sweetened | study using seven days of food record and physical | sweetened drink intake at age six years and
Age 6 years | drink intake at age 6 and 9 activity (accelerometer) were obtained at | change in BMI or logS4SF from age 6 to 9 years
years and the subsequent age six years (n = 366) and nine years (n = | or 6 to 13 years.
3 to 7-year changes in 269). Weight, height and S4SF were
body mass index (BMI) measured at age 6, 9 and 13 years. | - No associations were observed between change
and the sum of four skin- Additional information on socio-economic | in sweetened drink intake from age 6 to 9 years
folds (S4SF). status, maternal Body mass index and | and subsequent change in BMI or logS4SF from
pubertal status were self-reported. age 9 to 13 years.
-A weak direct association was observed between
sweetened drink intake at age 9 years and change
in logS4SF from age 9 to 13 years (per 100 g ~
3.38 fl 0z) (b: 0.014, 95% confidence interval [CI]:
-0.001 t0 0.029, P = 0.06
Jia et al. (2012), | 322 To discuss the | Cross- - A self-administered questionnaire and 24- | -Consumption of SSBs has a positive association
Beijing adolescents | consumption of SSBs | sectional hour dietary recall for three consecutive days | with levels of overweight/obesity among male
among junior high school | study (2 weekdays and one weekend day) were | students.

Age 11-15 | students and explore the used in this study to collect nutritional | - It is indicated that when controlling for age and

years relationship between SSB information. total energy intake, the subjects with the high level
intake and of SSBs intake were 2.59 times more likely to be
overweight /obesity in obese/overweight than the ones with the low level
Beijing of SSBs intake
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Katzmarzyk et al. | 6162 To determine the | A Multi- - Information on soft drink consumption was | -A significant linear trend in BMI Z-scores across

(2016), Australia, | children association between | National Study | obtained using a food frequency | categories of consumption of regular soft drinks in

Brazil, Canada, | Age 9111 | regular (sugar-containing) | Cross- questionnaire. Percentage body fat (%BF) | boys (p = 0.049), but not in girls was seen.

China, Colombia, | years and diet (artificially | sectional was estimated by bio-electrical impedance

Finland, India, sweetened) soft drink | study analysis, body mass index (BMI), Z-scores | -No significant trends in %Body Fat or obesity

Kenya, Portugal, consumption and obesity were calculated wusing World Health | were observed in either boys or girls.

South Africa, UK, in children from 12 Organization reference data, and obesity

and the United countries ranging in levels was deyned as a B M| -No significant linear trend across categories of

States. of economic and human deviations (SD). diet soft drink consumption in boys was seen, but
development there was a positive correlation in girls for BMI z-

score (p = 0.0002) and % BF (p = 0.0001).

Kell et al. (2014), | 320 children | To explore the association | Cross- - 2 BP measurements were taken at 18:00 | -A si gni ycant positive
United States. Age 7112 | between added sugars | sectional and two more the next day at 07:00. between added sugars and diastolic BP (P =
years consumption in children, | study The systolic and diastolic Blood pressure | 0.0462) but not systolic BP.

and CVD risk factors, was averaged from a total of 4
speciycally & measurements each. -Added sugars were positively associated with
(BP) and blood lipids. triglycerides (P = 0.0206), but no other blood lipids
- Fasting blood samples were collected, and
complete lipid profile was done using a
Stanbio SIRRUS analyser. LDL cholesterol
was calculated using the Friedewald
method.
Kondaki et al. 546 To evaluate the | Cross- - Mean values of HOMA-IR were also higher in
(2013) adolescents | relationship between the | sectional - Homeostasis model assessmenti insulin | adolescents consuming SSB 0.5 times per week
In ten European Age 12.51 | consumption of certain | study. resistance index (HOMA-IR) was calculated. | compared with those consuming less frequently.
cities: Athens, 17.5years. | food groups and insulin

Heraklion
(Greece),
Dortmund
(Germany), Ghent
(Belgium), Lille

(France), Pe’cs
(Hungary), Rome
(Italy),

Stockholm
(Sweden), Vienna
(Austria) and
Zaragoza (Spain)

resistance,
SSB, in
adolescents.

stressing on
European

-Several anthropometric and lifestyle
characteristics were recorded. Physical
activity was measured by using an
accelerometer.

-Dietary intake assessment was done using
a short food frequency questionnaire, and
the frequency of consumption was recorded.

-A statistically significant difference was seen
between those consuming SSB 5i 6 times per
week and 27 4 times per week (P=0.049)
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Laverty et al. | 13,170 To study associations | A longitudinal | - Information on soft drink consumption was | -Daily SSB consumption was associated with
(2015), UK children between sugar-sweetened | study obtained using a questionnaire. increase in percentage body fat, ages 7 i 11
and artificially sweetened years (+0.57 %, 95 % confidence intervals 0.30;
Age 7i1ll | beverages consumption -Outcome measures were Body Mass Index | 0.83).
years and changes in adiposity in (BMI) and percentage body fat and Height -Dally artificial sweetener drink consumption was
a nationally representative linked with increased percentage body fat at age
sample of UK children. 11 (+1.18 kg/mZ2, 0.81; 1.54) and more increases
between ages 7 and 11 (+0.35 kg/m?, 0.09; 0.61).
Lien et al. (2006), | 5498 To examine whether there | Cross- - The Hopkins Symptom Checklist and the | - There was a strong association between soft
Norway. adolescents | was a link between high | sectional Strengths and Difficulties Questionnaire was | drink intake and mental health problems among
Age 15116 | intake of sugar-sweetened | study. used to assess mental health outcomes. adolescents.
years soft drinks with mental - Among both boys (OR = 2.8; 95% CI = 1.8,
distress, hyperactivity, and - Two of the subscales, Hyperactivity and | and girls (OR = 4.1; 95% CI = 2.0, 8.4), adju
cgn?uct ctilsorder among g}ontdl:cltdo_lﬁorcljter, were used, together with odds ratios were highest for conduct problems
adolescents © fotal diicutties score - Among both boys (OR1=4; 95% Cl 6.88,2.17)
and girls (OR £50, 95% CI 8.94, 2.39), adjusted
odds ratios were highest for hyperactivity.
-This association remained significant after
adjustment for social, behavioural, and food-
related factors.
Lin et al. (2013), | 2727 To investigate the impact | Cross- -Dietary assessment was done using the | -Adolescents who drank 4500 ml SSB per day had
Taiwan. adolescents | of SSB intake on serum | sectional semi-quantitative food frequency | a 0.241 0.41 mg/dl higher level of SUA than that of
Age 12 -16 | uric acid, body mass index | study questionnaire that included a total of 23 food | non-drinkers.
years (BMI) and systolic blood groups.

pressure (SBP) among
adolescents in Taiwan.

-Daily dietary patterns were evaluated over
the previous month.

-Blood specimens were collected from
participants after three weeks of data
collection.

- An increased SSB intake was found to be
associated with an increased level of the waist
and hip circumferences, body fat, BMI, SBP and
SUA (P trend<0.005). The level of these
outcomes increased by 3.27 cm, 3.90 cm, 3.25%,
1.70 kgm?, 3.47mmHg and 0.61 ml/dI,
respectively, among adolescents who consumed
>750 ml per day of SSB, as compared with non-
drinkers.
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Lin et al. (2016), | 1454 To determine the | Cross- -Dietary patterns over the previous month | -Adolescents who consumed a higher amount of
Taiwan. adolescents | association between SSB | sectional were recorded using the semi-quantitative | SSBs were more likely to have elevated fasting
Age 12-16 | consumption with | study. food-frequency questionnaire that included a | serum insulin levels, HOMA1-IR, and HOMA2-IR
years biomarkers  of insulin total of 23 food groups. levels (P trend<0.028) compared with SSB non-
resistance (IR) and drinkers.
investigate  whether/how -Blood specimens were prospectively
this relates to obesity and collected from participants.
serum uric acid in
adolescents. -Fasting plasma glucose was measured, and
serum uric acid was assessed.
Martin-Calvo et | 348 children | To assess the association | Case-control - This was a matched, case-control study | - High consumption of SSCB (4 servings/week)
al. (2014), Spain and between the consumption | study design. The exposure, SSCB consumption | was significantly associated with obesity
adolescents | of sugar-sweetened (1 serving: 200ml), was measured with a | (OR=3,46; 95% ClI 1.24, 9.62; P=0.01).
carbonated beverages previously validated FFQ. Furthermore, each additional daily serving of
Age 5.5i | (SSCB) and obesity in SSCB was associated with a 69% relative
18.8 years children and adolescents -Anthropometrical measures were taken | increase in the risk of obesity (OR=1.69; 95% CI
using standardized protocols. Obesity was | 1.04, 2.73; P=0.03).
deyned as BMI adnd ser-
speciyc 97t h percent
Spanish reference charts.
Nguyen et al. | 4867 To evaluate whether SSB | Cross- - Dietary intake was measured with the 2004 | - Serum uric acid increased by 0.18 mg/dL, and
(2009), UK adolescents | consumption, a significant | sectional Block FFQ for Children a semi-quantitative | systolic blood pressure z-score increased by 0.17
source of dietary fructose, | study. instrument that inquiries about the frequency | from the lowest to the highest category of sugar-
Age 12118 | is associated with higher and portion size of consumption of 72 food | sweetened beverage consumption (P for trend
years serum uric acid levels and and beverage | ine it |0.01andO0.03,respectively).
blood pressure in guestions on food types, over the past week.
adolescents
-Blood was collected after an overnight fast
and wused to measure plasma HDL
cholesterol and TGs.
Park et al. (2012), | 16,188 To examine the | Cross- - The main outcome measured was daily | -Significantly associated with sugar-sweetened
USA adolescents | association of self-reported | sectional sugar-sweetened soda intake during the | soda intake at least one time per day during the
Age 14-18 | academic grades and | study seven days before the survey. past seven days: male gender (OR=1.47),
years other correlates of sugar- Hispanic ethnicity (vs white; (OR=0.81), sleeping

sweetened soda intake
among a large, nationally
representative sample of
high school students.

-For the behavioural variable, students were
asked about dietary behaviours during the
past seven days.

8
hours on an average school night (OR=1.18), and
current cigarette use (OR=2.01).
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- Weight status was not significantly associated
with sugar-sweetened soda intake after adjusting
for other factors.

Schwartz et al. | 1649 -To Describe patterns in | Cross- - 24 hr recall method was used by Students
(2015), USA. adolescents | sweetened beverage | sectional to self-report quantity and types of | - Risk of hyperactivity/inattention increased by
Age 10-14 | consumption by | study. sweetened beverages consumed in the past | 14% for each additional sweetened beverage
years race/ethnicity and sex, 24 hours. consumed (adjusted for age, race/ethnicity, sex,
documenting both the school lunch eligibility, family structure and sugary
amount and types of -The five-item  Hyperactivity/Inattention | food consumption.
sweetened beverages subscale of the strengths and difficulties
consumed. questionnaire was used to measure | -Students reporting consumption of EDs were
-To examine the hyperactivity/inattention symptoms. 66% more likely to be at risk for
association of sweetened hyperactivity/inattention after adjusting for the
beverage consumption number of drinks, other types of drinks consumed
with and other potential confounders
hyperactivity/inattention
symptoms among middle
school students
Yabao et al. | 1200 To determine the | Cross- - A questionnaire was distributed to obtain | - No significant correlation was found between
(2005), children prevalence of dental caries | sectional information on the dental history. Caries | sugar intake and dental caries.
Philippines. Age 6112 | and the level of sugar | study diagnosis was made based on the WHO | - children who aet snack twice a day are 2.3 more
years. consumption among 6 to recommendation. likely to have dental caries (OR=2.3; 95% CI 1.04,

12-year-old schoolchildren

-The total food consumption with sugar was
evaluated wusing a food frequency
guestionnaire (FFQ).

2.73; P<0.01).

- The results seemed to contradict the traditional
concept linking sugary foods to the formation of
dental caries.

-The study reported only 50% of the dental caries
was caused due to the consumption of foods high
in sugar
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2.3.3 Different characteristics of the studies that were selected

From the 21 studies, 19 chosen studies for the review were carried out across 11
different countries: the USA, (Carwile et al., 2015, Coldwell et al., 2009, Kell et al., 2014, Park
etal., 2012, Schwartz et al., 2015); the UK, (Bigornia et al., 2015, Laverty et al., 2015, Nguyen
et al., 2009); Taiwan, (Chan et al., 2014, Lin et al., 2016, Lin et al., 2013); Korea, (Hur et al.,
2015); Denmark, (Jensen et al., 2013); Germany, (Berentzen et al., 2015); Norway, (Lien et
al., 2006); The Philippines,(Yabao et al., 2005); Australia, (Ambrosini et al., 2013); Spain,
(Martin-Calvo et al., 2014) and China,(Jia et al., 2012). Furthermore, Kondaki et al. (2013)
surveyed in ten European cities: Athens (Greece), Dortmund (Germany), Ghent (Belgium),
Heraklion (Greece), Lille (France), Pe'cs (Hungary), Rome (ltaly), Stockholm (Sweden),
Vienna (Austria) and Zaragoza (Spain). In addition, Katzmarzyk et al. (2016) carried out a
multinational study conducted in 12 countries: Australia, Brazil, Canada, China, Colombia,
Finland, India, Kenya, Portugal, South Africa, the UK and the USA.

Other characteristics taken into account were age groups and study settings. The age
groups of the participants ranged from 6 to 18 years since this age group is the chosen age
group of this study. All the participants are of school-going age. Thus not much difference
would be there in the study settings. The confounding factors when comparing results could
be BMI, gender differences and pre and post-menarcheal stage in females, which may bring
in differences due to hormonal changes compared to males.

2.3.4 Negative effects of a high sugar diet

Twenty-one selected studies assessed the adverse effects of a high sugar diet among
children and adolescents with three different outcomes. Eighteen of the studies examined the
physiological effects of a high sugar diet among children and adolescents (Ambrosini et al.,
2013, Berentzen et al., 2015, Carwile et al., 2015, Chan et al., 2014, Coldwell et al., 2009, Hur
et al., 2015, Jensen et al., 2013, Kell et al., 2014, Kondaki et al., 2013, Lin et al., 2016, Lin et
al., 2013, Nguyen et al., 2009, Yabao et al., 2005, Bigornia et al., 2015, Jia et al., 2012,
Katzmarzyk et al., 2016, Laverty et al., 2015, Martin-Calvo et al., 2014). In contrast, two
studies focused on the relationship between higt
hyperactivity/inattention symptoms (Lien et al.,, 2006, Schwartz et al.,, 2015). One study
examined the adverse effects of high sugar diet consumption on behavioural factors (Park et
al., 2012).
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2.3.4.1 Physical health

Studies have reported that high-sugar intake by children and adolescents is associated with
many adverse outcomes. Coldwell et al. (2009) reported that children who prefer high-sugar
solutions have significantly higher plasma leptin concentration than those who prefer low sugar
solutions [F (1.129) = 5.64, p < 0.05]. The majority of included studies link SSBs with weight
gain/obesity in children and adolescents (Ambrosini et al., 2013, Bigornia et al., 2015, Chan
et al., 2014, Hur et al., 2015, Katzmarzyk et al., 2016, Laverty et al., 2015, Lin et al., 2013,
Martin-Calvo et al., 2014, Jia et al., 2012). Adolescents with consumption of more than 750ml
of sugar-sweetened beverage per day have an increased BMI of 1.70 kg/m? than non-drinkers
(Lin et al., 2013). Also, Ambrosini et al. (2013) reported that the odds of obesity risk are 4.8
times higher in girls who consume 1.3 servings per day of SSB compared to those who do not
drink. Further, Martin-Calvo et al. (2014) noted that children who consume four servings of
carbonated SSBs a week have a higher odds ratio of obesity (3.46 times higher) than those

who drink less than four servings.

2.3.4.2 Mental health

Two studies, one by Lien et al. (2006) and another by Schwartz et al. (2015), examined the
association of the high level of SSB consumption with mental health issues such as
hyperactivity, mental distress and low problem-solving ability among adolescents. Lien et al.
(2006) suggest that there is a significant association between soft drink consumption and
mental health problems among adolescents, even after adjustment of interfering potential
confounders such as social, behavioural, and food-related factors. Moreover, Schwartz et al.
(2015) reported that after adjustment for age, race, ethnicity, sex and sugary food
consumption, the risk of hyperactivity or inattention increased by 14% for each additional
sweetened beverage consumed. Moreover, the student who consumes EDs is 66% more
likely to be at risk of hyperactivity even after adjusting for all other forms of drink consumption

and the number of drinks.

2.3.4.3 Behavioural factors

In terms of behavioural factors, such as sleeping hours and cigarette use, Park et al. (2012)
suggested a significant correlation between sugar-sweetened drink consumption and cigarette
use. The study reported students who consumed at least one sugar-sweetened lemonade

drink in a day, smoked cigarettes 2.01 times more often than students who do not.
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PubMed N=465

CINAHL N=55 MEDLINE N=84 PsycINFO N=35 CENTRAL N=162

N=32

N=10

Figure 2.2: Flow chart exhibiting search process for the second review

Total number of articles from electronic search

Removed N=716 due to:
-Duplication
-Secondary study

-Not related to caffeine, involved study of animals.

Searching for headings
Excluded N=51

-The study were focused on adults

-Study the knowledge and attitude of adolescents towards
caffeine consumption, case study, and symptoms attributed
to consumption of caffeine beverages

Searching for abstracts
Excluded N=22

-Study focused on the effects of caffeinated beverages mixed
with alcohol on adolescents.

-Studied the effects of caffeine consumption along with
technology used.

-Studied the effects of caffeine consumption in adolescents
with major depressive disorder.

Total number of articles that met inclusive criteria

2.3.5 Description of studies included in the second review

Table 2.6 summarizes the characteristics of the studies that have been included in the second

review on the effects of high caffeine intake. It lists the year of study, population age and

sample size, study design, outcome measures and principal findings.
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Table 2.6: Important characteristics of studies included in the second review

Author, year, country Population, Aim of the study Study Outcome measures Principal findings
sample design,
methods
Benko et al. (2011), Brazil 51 children, To assess the effects of | Case-control | Participants were -Ilt was observed that depressed children
Age 9-12 caffeine  consumption on | study assessed for depressive | consume more caffeinated drinks than non-
years children suffering from symptoms through the depressed children.
depression and those not Children Depressive - Children with higher the Children
depressed. Inventory (CDI). Depression Inventory scores (n = 34, 19.7 + 4,
Psychopathological mean + SD), who met the diagnostic criteria
symptoms were for depression, showed higher nutrition
assessed with the Child | pehaviour inventory scores (52 + 19, mean +
Behavioural Checklist SD) (p < 0.001)
(CBCL), and eating -A strong association between depressive
habits were assessed symptoms and caffeine consumption among
with the Nutrition- children was found( R2 = 0. 530;
Behaviour Inventory =0.031).
(NBI). The children were
compared to control
children without
psychopathology
attending public schools
in a Southern Brazilian
city
Jin et al. (2016), Korea 234 To evaluate the relationship | Cross- Self-report questionnaire | Q1 i ncl udes those wh
adolescents, between caffeine intake and | sectional was used. Beck | mg/day (58 students);
Age depression, anxiety, stress | study Depression  Inventory | Q2 includes those who take caffeine 4.00-9.66
15.86+0.34 and insomnia in Korean (BDIl) was wused to | mg/day (59 students);
years adolescents evaluate the degree of | Q3 includes those who take caffeine 9.68-

depression, and the
Beck Anxiety Inventory
(BAl) was wused to
evaluate the degree of
anxiety. the Insomnia
Severity Scale (ISI) to
evaluate the degree of

27.36 mg/day (58 students);

Q4 includes those
mg/day (59 students).

-The group with a higher intake of caffeine
were taller in height (cm) (Q1, 164.20+7.29
cm; Q2, 164.80+7.28 cm; Q3, 165.28+6.98

w h ¢
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insomnia and the Global
Assessment of Recent
Stress (GARS) to
evaluate stress in
students was also used.

cm; Q4, 167.41+9.54 cm; P=0.137, P for
trend=0.028).

-The group with a higher intake of caffeine
were heavier in weight (Kg) (Q1, 53.80+8.34
kg; Q2, 53.09+11.83 kg; Q3, 55.90+11.30 kg;
Q4, 59.17+15.86 kg; P=0.033, P for
trend=0.008).

-Academic achievement was lower in a group
with a higher intake of caffeine (P for
trend=0.005). Higher caffeine intake quartile
was associated with greater odds of having
significant depression (Beck Anxiety Inventory
(BDI') 010, P for tre
(Insomnia Severity Scal e (1st)
trend=0.015), after adjustment for factors that
can affect the psychological status.

Kristjansson et al. (2013), 11,267 To assess the prevalence of | Cross- A cross-sectional A general trend of a dose-response
Iceland children, CSSBsin children aged 10-12 | sectional population school association was observed between CSSBs
Age 10-12 years and examine the | study survey was used to and physical complaints about both types of
years relationship between CSSBs assess the prevalence beverages.
and common physical of cola and ED - High consumption of Cola drink (1 or mor
complaints such as consumption and servings/day) was significantly associated
headaches, stomach aches, associations with with headache in boy (OR=1.29; 95% CI 1.03,
sleeping problems and low headaches, 1.62; P=0.01) and in girl (OR=1.13; 95% ClI
appetite stomachaches, sleeping | 0.87, 1.47; P=0.01).
problems and low - High consumption of ED (1 or more/day) was
appetite significantly associated with headache in boy
(OR=1.87; 95% CI 1.43, 2.46; P=0.01) in girl
(OR=1.68; 95% CI 1.17, 2.41; P=0.01) .
These associations were generally stronger
for EDs when compared to cola drinks.
Kristjansson et al. (2014), 3,747 To investigate the Cross- Caffeine measure was -The association of caffeine with the outcomes
Iceland adolescents, relationship between caffeine | sectional pilot-testedin2009and |i s signiycantly stron
Age 15-16 use and self-reported violent | study found to adequately both violent behaviours and conduct
years behaviours and conduct cover the consumption disorders.
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disorders and evaluate
whether the association is
different for boys and girls.

of caffeinated
beverages among
Icelandic adolescents, in
a population-based
health and behaviour
survey. Self-reported
questionnaire about
violence and conduct
disorder was also used.

-Effect of caffeine is still quite strong among
boys (standardised beta = 0.10) and remains
signiycantly stronger
betas = 0.10 + 0.05 = 0.15)

Lodato et al. (2013), Portugal

1,522
adolescents,
age 13 years

To investigate the association
between caffeine
consumption and lower sleep
duration among 13-year-old
adolescents

Cross-
sectional
study

A self-administered
questionnaire and diet
were evaluated using a
food frequency
questionnaire

-A higher daily intake of caffeine was reported
by t hose wi t h |l ower
hours).

- Adolescents reporting caffeine intake
(30mg/day) were more likely to have difficulty
sleeping (OR, 1.9; 95% ClI, 1.6-2.1)

Mueller et al. (2015), US

2,379 girls,

To examine the hypothesis

Cohort study

A three-day food record

-After adjustment for confounders and

age 9-10 years | that consumption of | with up to 10 | was used for dietary | premenarcheal percentage body fat, higher
caffeinated soft drinks in | years of | assessment. consumption of caffeinated soft drinks was
childhood is associated with a | follow-up associated with a higher risk of early
higher risk of early menarche Age at menarche was | menarche (RR for one serving/day increment:
self-reported annually 1.47; 95% ClI: 1.22, 1.79).
-Consumption of artiy
drinks was also positively associated with risk
of early menarche (RR for one serving/day
increment: 1.43; 95% CI: 1.08, 1.88).
-Consumption of non-caffeinated soft drinks
was not si gniycantly ass
menarche (RR for one serving/day increment:
0.88; 95% CI: 0.62, 1.25).

Orbeta et al. (2006), USA 15,686 To examine the association | Cross- A self- reported | -After adjusting for sociodemographic factors,
adolescents, between caffeine intake in | sectional guestionnaire about | students reporting a high caffeine intake, in
Age 15-16 adolescents living in USA and | study coffee and soda intake, | the form of either soda or coffee, were 1.9
years frequency of tiredness in the tiredness in the morning | times (95% CI 1.6-2.1) more likely to have

morning and sleep difficulty at
night.

and difficulty sleeping
was used to collect data.

difficulty sleeping and 1.8 times (95% CI 1.5-
2.1) more likely to be tired in the morning
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compared to students who reported lower
caffeine intake.

Richards and Smith (2015), 2,610 To investigate associations | Cross- The study used data | -After adjusting for additional dietary,
England adolescents, between caffeine (both its | sectional from the Cornish | demographic and lifestyle covariates, positive
Age 11-17 total consumption and that | study Academies Project to | association between total weekly caffeine
years derived separately from EDs, investigate associations | intake and anxiety and depression remained
cola, tea and coffee) and between caffeine and | significant, and the effects differed between
single-item  measures  of single-item measures of | males and females.
stress, anxiety and stress, anxiety and | -Consuming >1000 mg/w remained a
depression depression, in a large | predictor of high stress (OR=1.37,
cohort of secondary | 95%,Cl,1.05 to 1.80), and anxiety (OR=1.25,
school children from the | 95%,CI,0.96 to 1.63).
South West of England
Savoca et al. (2004), Augusta 159 To assess the association | Case-control | Systolic and diastolic | -The association between systolic blood
adolescents, between the consumption of | study blood pressure readings, | pressure and caffeine varied according to race
Age 15-17 caffeinated beverages and as well as height and | (P=.001).
years blood pressure in African weight, were measured | African Americans consuming more than 100
American and White during an initial | mg/day of caffeine had higher systolic blood

adolescents

orientation session.

pressure readings than the groups consuming
0-50 mg/day (mean difference, 6.0 mm Hg;
95% confidence interval [CI], 2.3 t0 9.7) or 50-
100 mg/day (mean difference, 7.1 mm Hg;
95% ClI, 3.4 to 10.7).

-The diastolic blood pressure of the group
consuming more than 100 mg/day was 3.7
mm Hg (95% ClI, 0.41 to 7.0), higher than the
group consuming 50-100 mg/day but was not
statistically different to the group consuming
0-50 mg/day (mean difference, 2.4 mm Hg;
95% Cl, 1T0.9 to 5.8).

-There was no evidence that the association
between diastolic blood pressure and caffeine
intake varied by race (P=.80).
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2.3.6 Different characteristics of the studies that were selected

Nine studies selected were carried out in eight different countries: the USA (Mueller et al., 2015,
Orbeta et al., 2006, Richards and Smith, 2015) Iceland, (Kristjansson et al., 2013); Korea (Jin et al.,
2016); the UK, (Richards and Smith, 2015); Portugal, (Lodato et al., 2013); Brazil,(Benko et al.,
2011); and Augusta, (Savoca et al., 2004).

Other characteristics taken into account were similar to the previous objective; age groups
and study settings. The age groups of the participants ranged from 9 to 18 years, which is within the
chosen age group of this study. All the participants are of school-going age. Thus not much difference
would be there in the study settings. The confounding factors when comparing results could be BMI,
gender differences, mental illness such as depression, and pre and post-menarcheal stage in
females, which may bring in differences due to hormonal changes compared to males.

2.3.7 Negative effects of caffeine consumption

The selected studies examined the adverse effects of caffeine consumption among children and
adolescents from three different perspectives. Four examined the physiological effects of caffeine
intake among children and adolescents: (Kristjansson et al., 2013, Mueller et al., 2015, Savoca et al.,
2004). Five of the selected studies assessed the relationship between caffeine consumption and
mental health issues like stress, depression and insomnia: (Benko et al., 2011, Jin et al., 2016, Lodato
et al.,, 2013, Orbeta et al., 2006, Richards and Smith, 2015). Whilst one of the selected studies
focused on the effects of caffeine ingestion and examined behavioural factors like substance use

(Kristjansson et al., 2013).

2.3.7.1 Physical health

Kristjansson et al. (2013) reported a strong relationship between caffeinated sugar-sweetened
beverages (CSSBs) and common physical complaints such as headaches, stomach aches and low
appetite. The association was significantly stronger with ED consumption as compared to a cola
drink. The study by Savoca et al. (2004) examined the association between the consumption of
caffeinated beverages and blood pressure. They found that students who consume more than 100

mg/day of caffeine have a higher systolic blood pressure than those who consumed 0-50 mg/day.
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2.3.7.2 Mental health

Richards and Smith (2015) and Benko et al. (2011) also found a positive correlation between caffeine

consumption and depression in children.

2.3.7.3 Behavioural factors

Kristjansson et al. (2013) reported an association between adolescent caffeine use and self-reported
violent behaviours and conduct disorders. This association is significantly stronger among girls than

boys.

2.3 Discussion

The study design of the studies chosen varied. Some were cross-sectional, some cohorts and some

were case-control study design. These are collectively referred to as observational studies. They do

not contain any experimentation or intervention, and the investigated factors are not controlled,
repetition of events are not generally possible, and randomisation are restricted in these studies. The

results are generally consistent with real life. Cross-sectional studies are conducted in a specific time

period which does not contain follow-u p . i Wh at is happening in a s
guestion that is asked. The case-control study design compares exposure between disease and

healthy groups (Sut, 2014, Mann, 2012).

On the other hand, case-control studies are conducted retrospectivelyand enqui r e:
happened in the past?06 They try to explain potent
and outcome (disease or clinical outcome). Case group is matched to the control group except for
investigated factors (e.g. disease or clinical factors). Cohort Studies are follow-up studies and are
mostly prospective. Cohort study design enquire
surveyed over time in cohort studies, and exposure and outcome during follow-up are assessed.

Cohort studies produce the most reliable clinical evidence among observational studies because they

identify clinical or health outcomes based on exposure (Mann, 2012, Sit, 2014).
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Cohorts and case-control study design.

Table 2.7. Strengths and limitations of the three observational studies: cross-sectional,

Cross-sectional Study

design

Cohort Study Design

Case-control Study Design

Strengths:

Relatively quick and easy to
conduct (no long periods of
follow-up).

Data on all variables is only
collected once.

Able to measure prevalence for
all factors under investigation.

Multiple outcomes and
exposures can be studied.

Suitable for descriptive
analyses and for generating
hypotheses.

Strengths:

Gather data regarding the
sequence of events; can
assess causality.

Examine multiple outcomes
for a given exposure.

Suitable for investigating rare
exposures.

Can calculate rates of
disease in exposed and
unexposed individuals over
time (e.g. incidence, relative
risk).

Strengths:

Relatively quick to conduct
Relatively inexpensive

Requires comparatively few
subjects

Existing records can be used

Multiple exposures or risk
factors can be examined

Limitations:

Difficult to determine whether
the outcome followed exposure
in time or exposure resulted
from the outcome.

Not suitable for studying rare
diseases or diseases with a
short duration.

Measures prevalence rather
than incident cases.

Associations identified may be
challenging to interpret.

Susceptible to bias due to low
response and misclassification
due to recall bias.

Limitations:

Large numbers of subjects
are required to study rare
exposures

Susceptible to selection bias
Prospective Cohort Study
May be expensive to conduct

May require long durations
for follow-up

Maintaining follow-up may be
difficult

Susceptible to loss to follow-
up or withdrawals

Retrospective Cohort
Study

Susceptible to recall bias or
information bias

Less control over variables

Limitations:

Susceptible to recall bias or
information bias.

Difficult to validate the
information

Control of extraneous
variables may be incomplete

Selection of an appropriate
comparison group may be
difficult

Rates of disease in exposed
and unexposed individuals
cannot be determined.

Table compiled using the two references : (Song and Chung, 2010, Hennekens CH, 1987)

The three study designs all belong to the observational study category, and these studies

evaluate subjects at one point in time. Proper use of observational studies permits investigation of
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prevalence, incidence, associations, causes, and outcomes. Besides, they are often the only realistic
choice of research methodology, mainly where a randomised controlled trial would be impractical or
unethical (Mann, 2012).

241 Physiological effects of sugar in EDs

Sugars in EDs lead to several health complications. Sugar-sweetened beverages (SSBs) are very
high in calories with few or no additional nutrients. Several studies have linked the consumption of
SSBs with excess weight gain and obesity (Kit et al., 2013). Nine papers included in this study linked
SSBs with weight gain and obesity in children and adolescents. Hur et al. (2015) showed a negative
correlation between fruit intake and body fat percentage and reported the difference in the result to
be caused by SSB consumption. While Jensen et al. (2013) obtained a weak association between
SSB intake at age nine years and consequent changes in BMI till the age of 13 years; no correlations
were observed at ages below nine years. In a separate study examining differences in child
preference of high-sugar foods compared to low-sugar foods, Coldwell et al. (2009) found significantly

higher plasma leptin levels in the group that preferred a high-sugar diet.

Interestingly, high plasma leptin levels decrease hunger; thus, theoretically, high leptin levels
should lead to reduced fat and lower BMI, a finding not reported in the majority of studies reviewed
here. Further studies in a larger population may be needed to deduce the leptin levels per SSB intake.
Eight other studies included in the current review reported positive correlations of SSB intake with
increased waist circumference, higher BMI and body fat percentages (Ambrosini et al., 2013, Bigornia
et al., 2015, Chan et al., 2014, Jia et al., 2012, Katzmarzyk et al., 2016, Laverty et al., 2015, Lin et
al., 2013, Martin-Calvo et al., 2014).

Kell et al. (2014) studied the role of SSB consumption and its effect on blood pressure (BP)
and reported SSB consumption to have an association with only an increase in diastolic blood
pressure, but not systolic blood pressure. However, in contrast, two other studies (Chan et al., 2014,
Nguyen et al., 2009) obtained positive associations of SSB consumption with the systolic BP but not
diastolic BP. Thus, even though hypertension is established, the exact effects of SSB on BP are
unclear and require further research. Lien et al. (2006) examined the association of SSBs with mental
health status among children; strong associations of SSB intake were observed with mental health
statuses such as distress and hyperactivity. Similar observations were reported by Schwartz et al.
(2015). Two studies (Kondaki et al., 2013, Lin et al., 2013) selected for this review assessed the
effects of SSB consumption on insulin resistance index; and the consumption was associated with

higher values of homeostasis model assessment- insulin resistance index (HOMA-IR). Another study
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by Berentzen et al. (2015) has associated asthma with SSB consumption; the results of which have

been included in the previous section, but may require further analysis to obtain the exact association.

Apart from the high sugar content, EDs also have a high erosive potential due to low pH
(potential of hydrogen) (Cavalcanti et al., 2010). Enamel demineralisation is associated with such low
pH levels (Shaw and Smith, 1999). However, Yabao et al. (2005) observed no significant correlation
between sugar intake and dental caries. However, a few other studies have documented adverse
dental effects as a result of SSBs. Bartlett et al. (1998) reported 57% of children aged 11 to 14 to
have enamel erosion as a result of sugar intake. Similarly, Pinto et al. (2013) assessed the influence
of EDs in exposing dentinal tubules and removing the smear layer, concluding that EDs could be an
important factor in causing cervical dentine hypersensitivity. Figure 4.1 represents the combined

effects of caffeine and sugar among children and adolescents.
2.4.2 Physiological effects of caffeine in EDs

Caffeine, in moderation, maybe tolerated well by healthy individuals; however, heavy
consumption of it, including the use of EDs, has been associated with consequences such as stroke,
seizures, and sudden death (Reissig et al., 2009a). The caffeine concentration in EDs is on average
three times higher than in Cola drinks, for example; the caffeine content in soft drinks is limited by
the US Food and Drug Administration (FDA), but since EDs are categorised as dietary supplements,
it involves no regulations (McCarthy, 2011). Caffeine is a central nervous system stimulant in addition
to being a phosphodiesterase inhibitor and an adenosine/ benzodiazepine receptor antagonist
(Seifert et al., 2011). The clinical toxicity of caffeine begins at a dosage of 1g/ day while dosages
below 400 mg are generally considered safe; dosages above 5g may be lethal (Cannon et al., 2001).
Caffeine has a wide array of physiological effects including coronary and cerebral vasoconstriction,
stimulation of the skeletal muscle, and relaxation of smooth muscles. Despite its harmful effects, in
low/ moderate concentrations, caffeine intake has been associated with improved cognition, exercise

endurance, mood, and reaction time (Malinauskas et al., 2007).

In a Korean study, Jin et al. (2016) evaluated the association of caffeine with depression among
adolescents, of 15 years of age (N=234). The study obtained caffeine intake to allow for higher odds
of depression, anxiety and stress among adolescents. Higher caffeine intake was also associated
with lower academic achievement, probably as a result of increased anxiety levels and sleep
deprivation. This study was also amongst the only ones that observed changes in height and weight
with caffeine intake (adolescents grew taller and gained more weight with increased caffeine intake).

Three other studies included in this paper obtained similar associative results of caffeine intake with
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depression. Richards and Smith (2015) and Benko et al. (2011) both reported a positive association

between caffeine consumption and depression in children.

Sleep dissatisfaction and deprivation is a common effect of caffeinebut al so acc
popularity due to enhancing 6 a | e r (Malieassgad et al., 2007). In their report, Orbeta et al. (2006)
associated caffeine consumption with sleeping difficulties in adolescents; participants were 1.9 times

more likely to have difficulty sleeping and were 1.8 times more likely to be tired in the morning. In

another study, Lodato et al. (2013) reportedlower e d aver age sl eep durati

of caffeine consumption in 13-year-old adolescents. Caffeinated drinks have also been associated
with physical complaints such as headaches, stomach aches, sleeping problems and low appetite.
In their study, Kristjansson et al. (2013) observed an increase of such complaints in children aged
10- 12 years upon consumption of caffeinated drinks. The reports were higher among those who
consumed EDs compared to those who consumed regular soft drinks due to their higher caffeine
content. Caffeine consumption in high levels, as earlier reported, has been linked with hypertension
in most cases. In their study, Savoca et al. (2004) assessed the association of caffeine consumption
with blood pressure in adolescents; they observed a general increase in both systolic and diastolic
blood pressure upon caffeine consumption. However, the effects on systolic blood pressure were
observed to be much higher in African American children, thereby suggesting hypertension effects
may vary by race.

In their study, Mueller et al. (2015) examined the association between early menarche and the
consumption of caffeinated soft drinks. This study was carried out over a period of 10 years and
concluded that caffeinated drink consumption was associated with a higher risk of early menarche.
They also found this risk to be present with the consumption of artificially sweetened beverages. The
search carried out within this current review did not find another study that associated caffeine with
menarche timing. However, a study by Carwile et al. (2015) observed that premenarcheal girls who
reported consumption of 1.5 servings of sweetened beverages per day were on average, 24% more
l' i kely to attain menarche i n t hetwosewinhgs ohswedtehed
drinks weekly. Apart from its effects on depression and other psychiatric disorders, caffeine toxicity
has been associated with dependence on other substances, including alcohol and tobacco (Reissig
et al., 2009a). Caffeine has been observed to increase the reinforcing effects of nicotine; with
smokers generally consuming more caffeine than non-smokers (Gasior et al., 2002). Caffeine
consumption has also been linked with conduct disorders in adolescents; Kristjansson et al. (2013)
observed this association of violent behaviours to be stronger in girls compared to boys. The effects

of caffeine were perceived to be significantly stronger in girls than in boys.
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The documented association between the two active ingredients of EDs, sugar and caffeine,

and young peoplebs health and behaviour are

2.4.3 Limitations of the research process

The limitation of this study is the inclusion of only journal publications. Publication bias cannot be
excluded, given that studies with positive results tend to be published more quickly. Another limitation
is the inability to read publications in languages other than in English which might result in missing

some papers that could contribute further to answering the overall research question.
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2.5 Conclusion

This chapter describes the adverse effects EDs may have on the physical and mental health and
behaviour of young people. The key findings outline numerous health effects associated with both

caffeine and sugar. Children have a higher sensitivity to caffeine, and this may make them more
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vulnerable to any adverse health effects caffeine may have (Kole and Barnhill, 2013). Since caffeine
stimulates the CNS, higher caffeine intake may be associated with physical health problems, such
as hypertension, cardiovascular disease and headaches. In terms of mental health and behavioural
factors, ED consumption is also linked with a higher risk of sleep disorder, substance use, stress and
hyperactivity. In conclusion, ED consumption may adversely affectcy oung peopl ebs heal't
and caffeine are both harmful in large quantities, and both these constituents are found in high
concentrations in EDs. More extensive research is still required to study the quantity and frequency

of consumption of EDs and its adverse effects on other health determinants as well.

In the following chapter (Chapter 3) an overview of the primary methodological approach used
to achieve the remaining study objectives will be discussed. Chapter 3 will present a mixed-methods

approach and provide a rationale for the chosen study design.
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CHAPTER 3

Methodology
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This chapter will provide an overview of the methodological approach that is used in this thesis to
answer the research questions outlined below. The rationale for using a mixed-methods approach is

provided along with a review of the strengths and weakness of qualitative and quantitative methods.

3.1 Study Design

The principle aim of this study was to analyse the prevalence and factors associated with ED
consumption in young people in both Saudi Arabia and Wales. The study undertaken aimed to

address five key research questions:

1. What are the prevalence rates and socio-economic characteristics of young people reporting
ED consumption (among two distinct populations)?

2. What are the physical, mental and behavioural outcomes associated with ED consumption?
How are any observed associations related to the volume of consumption?

3. Which factors motivate young people to consume EDs, and which factors prevent
consumption?
Why, where, and when, do young people purchase EDs?
What are some of the key recommendations for preventative strategies targeting young

peopleds ED consumption?

3.2 Mixed Method Design

This thesis uses a mixed-method design, which is distinguished by the use of both quantitative and
gualitative research. Quantitative research typically involves the statistical analysis of numerical
representations of phenomena. In contrast, qualitative research typically involves the analysis of
narrative and textual data collected using, for example, focus groups and interviews. In this way, data
from both sources is collected, analysed, and then combined to understand the problem better
(Tashakkori, 2003). The quantitative method addresses questions of association, generalisability,
prevalence or the scale of effects. Qualitative research examines the reasons and the ways
somet hing happens so that a theory can be devel
Mixed method research retains the strengths of both qualitative and quantitative research (Creswell
and Plano Clark, 2007). The mixed-methods approach offers a complete and comprehensive
understanding of the issues that can be obtained solely by using only either the quantitative or
gualitative method; this also minimises single method bias (Ilvankova et al., 2006). This research
design allows the use of a variety of tools to answer questions to which a single research method

would be unlikely to furnish a solution (Creswell and Plano Clark, 2007).
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The mixed-methods design of this thesis was explanatory and sequential (Creswell, 2014).
Such a method involves two phases. The first involves collection and analysis of numeric
(quantitative) data, which is given priority in addressing the research question (Creswell and Plano
Clark, 2007, Ilvankova et al., 2006). In the second phase, textual (qualitative) data is developed from
the results of Phase 1 (Creswell, 2014). Priority is given to the quantitative data, and the findings are
integrated into the studyb6s interpret atareodurthep hase
explained and interpreted ugGreswell 2Ohdelvagkova eétal.t2806)i ve p
The two phases are then connected in the studyés
(Creswell and Plano Clark, 2007). The rationale for this approach is that analysing quantitative data
gives an introductory understanding of the research problem, which is then refined and explained by
analysing the qualitative dat a, wh i ¢Greswellx pOilde s s e s
Tashakkori, 2003). The strength of this design is that the research can be carried out by a single

researcher acting alone (Creswell, 2014).

The explanatory sequential mixed methods design is used in both behavioural and social
sciences research (lvankova et al.,, 2006). What makes possible its use for this study is the
progressive nature of the approach, with one database building systematically on the other. The
limited amount of time available to complete the study can be a limitation to the mixed methods
approach (Creswell and Plano Clark, 2007). It can be challenging to decide which points of interest
from the quantitative study should be carried into qualitative research (Creswell, 2014, Creswell and
Plano Clark, 2007). This studyds qual i traionioltlee quahtimte/e findingso k  t |
further through an exploration of the perceptions and attitudes of the participants into the impact EDs
consumption might have among vulnerable groups of young people. Figure 3.1 shows the various

parts of the studies used in this thesis and in which chapter they can be found.
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Figure 3.1 Diagram of the explanatory mixed methods design used in the present study

3.3 Quantitative Data

In order to explore research questions 1-3, a cross-sectional study design was used, this research
design is based on collecting observational data from a particular population at any one time (Lindell
and Whitney, 2001). A cross-sectional study design facilitates the assessment of the prevalence of
conditions or behaviours. The advantage is in the ability to assess large data sets at a minimum
expense. Associations between a condition or behaviour and other factors might be correlations.
Although, as a cross-sectional study does not include a temporal component, there is no implication
of causation, this a weakness of the method (Setia, 2016). The study objective was to examine a
speci fic behaviourés prevalence; EDs consumpti on
to identify whether correlations exist with other factors such as eating breakfast, sleeping patterns,

and diet.
3.4 Qualitative Data

Although quantitative analysis makes possible the statistical testing of relationships between
variables, it does not deepen understanding ofaproblemé s i ntri caci es and mean
gualitative and quantitative methods can be used together to offer additional insight into a problem
(lvankova et al., 2006). Here, qualitative data is used to address the third and fourth research
guestions. Two qualitative data techniques were employed; 1) one to one interview, and 2) focus

groups (described in chapter 6). The author conducted this study alone, including finding participants,
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collecting and transcribing data, analysing data and writing up the conclusions. A triangulation
technique was used to validate the data and results. Triangulation is the application and combination
of multiple methods, such as interviews and focus groups that provide a more detailed picture of the
situation (Altrichter et al., 2005). The triangulation technique enables making sense of the data more
rigorous - consistency, validity and completeness of data in relation to the questions raised (Creswell
and Poth, 2016).

The study conforms to the guidelines and policies for ethical research conducted on children
and young people (Shaw et al., 2011), and hence has received ethical approval from the Ministry of
Education in Saudi Arabia and King Saud University Consequently. For individuals to participate in
this research study, they needed to read and sign the particular consent form. The researcher has
undergone training in qualitative data to support the qualitative aspect of the thesis. The training
taken had three modules. The first module was about the comparison of qualitative methods;
covering the general introductions, the strength, and the standard three methods of qualitative
methods (observation, interviews, and focus group). It also discussed how each method helps to
collect different type of data. The second module was about the qualitative interviewing that
included recruitment, ethical guidelines in qualitative research, and also provided a valuable
foundation for understanding ethical issues. The third module was about analysing the qualitative
data. This module provided a general introduction about various approaches to the interpretation of
gualitative data, different qualitative analysis software options, and an overview of analytical
strategies.

Additionally, the research position is explained below.
3.5 Trustworthiness strategies for the qualitative study

Quality, in qualitative research comprises of systematic, self-conscious research design, data
collection, interpretation, and communication (Mays and Pope, 2000). In qualitative research,
credibility, transferability, dependability, and confirmability are the key criteria, first mentioned by
Guba (1981) to enhance trustworthiness to ensure the rigour of qualitative research (Anney, 2014).
Trustworthiness lies in the proper and thorough justification of the choice of methods and
methodology. In the absence of it, personal bias and lack of transparency can result in criticism of
the work. Some of the strategies used to address the four criteria at the design and implementation
stage (Noble and Smith, 2015), include:

1. Acknowledging personal bias or research bias at the relevant stages i sampling, data
collection and analysis, engaging with other researchers etc.

2. Fastidious record keeping or audit trail
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3. Ensure that all perspectives are presented (by thoroughly looking for similarities and
differences between accounts).

4. Using verbatim accounts of participants.

3.5.1 Credibility

How can one establish confidence in the #Atrutho ¢
(respondents) with which and the context in which the inquiry was carried out? (Moon et al., 2016,
Guba, 1981).

How can a researcher establish confidence in his/her findings? Or how do we know if the findings
presented are genuine? (Anney, 2014). Cr edi bi | ity or &6t rlntom and &lba e 6 ,
(1985) aims to answer the question of whether the research decisions are consistent with the
researcherds intended purpose. This applies to t
context, participant selection, data collection, and the amount of data collected, all of which influence

how accurately the research question/s can be answered (Graneheim and Lundman, 2004, Moon et

al., 2016). Credibility lies in how the procedures and methods have been implemented or how the

study will be conducted, i.e. it needs to be factored at the design stage of the research. By making

logical decisions on how the study will be conducted, researcher experiences, source identifications

and other biases can be addressed (Bengtsson, 2016).

Credibility establishes confidence in onebs re:
t hat the said findings were derived from the pa
correctly from their views (Anney, 2014, Graneheim and Lundman, 2004, Lincoln and Guba, 1985).
Several strategies are adopted to establish credibility, such as prolonged and varied field experience,
time sampling, reflexivity (field journal), triangulation, member checking, peer examination, interview
technique, establishing the authority of researcher, structural coherence (Korstjens and Moser, 2018,
Anney, 2014), working with co-investigators, colleagues, expert panels and informants (Bengtsson,
2016, Graneheim and Lundman, 2004).

3.5.2 Dependability

How can one determine whether the findings of an inquiry would be consistently repeated if the inquiry
were replicated with the same (or similar) subjects (respondents) in the same (or similar) context?
(Guba, 1981, Moon et al., 2016).
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Stability or dependability refers to the extent to which the research data can change over a
period of time (Bengtsson, 2016). Dependabi l ity ensures that t he
conclusions are derived from the evaluation of the findings of that study. By using an audit trail, one
can study the various steps under (@Améye2014)t Azcordingr i v e
to Lincoln and Guba (1985), dependability validates the findings, interpretation and conclusions to
have been derived from the primary data (from the participants). It also brings consistency and
reliability (Korstjens and Moser, 2018). For this, researchers should meticulously document methods,
methodology, how data was collected, etc., to enable other researchers to follow and critique the
process. This will help assess whether appropriate research practices have been followed (Moon et
al., 2016). According to Shenton (2004), meeting the dependability criterion can be challenging in
qualitative research but researchers should nevertheless strive to enable a future investigator to
repeat the study. For this, the text should clearly detail the research design and its implementation,

the operational detail of data gathering and the reflective appraisal of the project (Shenton, 2004).

3.5.3 Transferability

How can one determine the degree to which the findings of a particular inquiry may have applicability

in other contexts or with other subjects (respondents)? (Guba, 1981, Moon et al., 2016).

It refers to the degree to which the results can be replicated in different settings and to the
number of study participants (Bengtsson, 2016). That is, to what extent can the results from the
gualitative research can be transferred to other study contexts (Anney, 2014). According to Lincoln
and Guba (1985), transferability or applicability lies in the accurate and thick description of the
research (Korstjens and Moser, 2018). It provides external validity of the findings where findings from
one study can be applied to theory, practice and future research (Lincoln and Guba, 1985). This also
means that the researcher clearly details how the study may not be relevant in other contexts (Moon
et al., 2016, Shenton, 2004). Showing transferability in qualitative research can also be difficult
because, a qualitative project is usually small and focused making it challenging to demonstrate that

the research can be applied to a broader population or other situations (Shenton, 2004).

3.5.4 Confirmability

fHow do we know if the findings come solely from participants, and the investigation was not

influenced by the bias, motivations or interests of the researchers?0(Anney, 2014, Guba, 1981).
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Confirmability deals with the objectivity and neutrality of data (Bengtsson, 2016). Results of a
gualitative research study should be confirmed and corroborated by other researchers (Anney, 2014).
According to Lincoln and Guba (1985), it helps confirm, by other researchers, that the findings have
indeed been derived from the data and not from t
neutrality (Korstjens and Moser, 2018). Confirmability checks whether the results are drawn from the
data (such as experiences, preferences and opinions) of the participants and not influenced by the
researcher 6s beliefs, assumptions and other bi as
detailed methodological description (Moon et al., 2016, Shenton, 2004). To maintain objectivity, the
reasons behind the choice of methods and methodology should also be acknowledged in the report.

Audit trails facilitate this as they help track and trace how the study was developed (Shenton, 2004).

3.6 Researcher Positions

Regarding qualitative research, a researcher can shape the data collected using the types of
qguestions asked and how these are interpreted, including the role of prior assumptions and
experience (Sutton and Austin, 2015). In the current study, the researcher conducted the face-to-

face interviews and focus groups with the study participant s; t heref ore, the r es
with participants may be affected by their background, experiences and prior assumptions. The
researcher was a Saudi female PhD student from a non-clinical background. The interview began

with the researcher reminding and reassuring interviewees that their contributions would be
anonymous. The range of information reported by
independence (i.e. not belonging to any official party) makes it likely that the responses accurately

reflected their experiences. A personal reflective account can be located in (Appendix B)

3.7 Critical Appraisal

Recently, the importance of qualitative research in improving healthcare and services has become
increasingly higher (Rolfe, 2006). Critical appraisal criteria are a vital tool to appraise the quality of
gualitative research (Williams et al., 2019). Checklists from the Critical Appraisal Skills Programme
(CASP) are used in appraising this qualitative study (CASP, 2019). The ten questions in the CASP
gualitative study checklist make users think systematically about the major issues in a qualitative
study; an example would be the existence of any relationship between researcher and participants
(CASP, 2019). The critical appraisal checklist is included in the appendix (Appendix C). However,
throughout the qualitative research, the researcher will be guided by the CASP checklist at each

stage in the study. In addition, The Consolidated Criteria for Reporting Qualitative Studies (COREQ)
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checklist was used to report all qualitative work (Appendix D ). It is a 32-item checklist that helps
report important aspects of the research team, study methods, context of the study, findings, analysis
and interpretations. All items are grouped into three domains: (i) research team and reflexivity, (ii)
study design and (iii) data analysis and reporting. The checklist promotes complete and transparent
reporting among researchers and indirectly improves the rigour, reliability and comprehensiveness

of the interview and focus-group studies (Tong et al., 2007).

For each study, Chapters 4, 5 and 6, gives a detailed description of the methods, including

sampling, data collection, and data analysis.
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Table 3.1: Trustworthiness criteria applied in this thesis

Strategies

Credibility

Dependability

Transferability

Confirmability

Criteria

Prolonged
engagement

Triangulation

Peer review

Member
checking

Code- recode
procedure

Audit trail

Thick discretion
of the methods

Exhaustive
description

Reflexivity

Triangulation

Application in this study

f

Anonymity was applied to build trust with the young people during
data collection. The researcher does not collect identifying
information of individual subjects (e.g., name, address, etc.)

Semi-structured interviews and focus groups were utilized to cover
all the topics and to ensure longer contact.

The research used two different methods of data collection (in-
depth interviews, and focus group) to investigate the young
peopled siews and attitudes with a deeper understanding.

The study process discussed with two supervisors with qualitative
research experience.

The translation of the transcripts are checked with two different
gualify translators (Arabic1 to i English, and 10% of the transcripts
are translated back to Arabic). To ensure the validity of the
translation.

Meeting with the independent coder (statistician) before and after
data analysis.

Well kept transcripts of the interviews and focus groups as an audit
trail.

Detailed discretion of the method was highlighted

Intensive description of the study process. Providing details in a
research position, sampling strategies, and data collection and
analysis procedures.

The personal reflexivity expl.
value, experiences may affect the research results. The personal
reflexivity can be located in (Appendix B).

The research used two different methods of data collection (in-
depth interviews, and focus group) that lead to investigate a young
people view and attitude in a better and deeper understanding.
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3.8 Ethical Considerations

The researcher assumes complete responsibility for the content and research findings of the study
described in this thesis. For the HBSC data, the study uses secondary data from questionnaires and
surveys for analysis. Data was collected in 2017 by the School Health Research Network (SHRN)
(ethical approval (SREC/2190)). First established in 1982, the survey saw 42 countries across North
America and Europe participate in 2017. Wales joined the network since 1985/86, and its participation

isoverseenbytheAssembly Government s Knowledge and Anal

Since this study from Saudi Arabia uses primary data to address the research questions,
ethical approval from the Ministry of Education in Saudi Arabia was required. This approval was
obtained prior to the study implementation (Appendix E). The research was also approved by the
relevant administration units of each school selected for participation. In addition, all participants were
informed about the nature and objectives of the study and written consent (Appendix F) was collected
along with the study questionnaire issued to the participants. For qualitative research, the participants

were provided with a participant information sheet (Appendix G)
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Chapter 4

The prevalence and socio-economic determinants of ED
consumption and related health outcomes among young

people in Wales: HBSC data
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4.1 Introduction

The literature review presented in chapter 2 indicated that ED consumption could have adverse
health effects on the physical, mental, and behavioural outcomes of young people, due to the high
amount of caffeine and sugar. It is known that adolescence is a transitional stage in the human
lifecycle, physiologically, psychologically, and socially (Alsubaie, 2017). Owing to this, developing
healthy dietary habits early in life offers a protective mechanism against non-communicable disease,
including obesity, diabetes and cardiovascular disease (WHO, 2015). However, EDs have become
one of the attractive beverages for adolescents due to effective product marketing (Visram et al.,
2017).

Since the first ED was introduced in 1987, there has been an increase in the consumption of
the drinks amongst the general population, with a particularly significant increase amongst younger
people (Alsunni, 2015). EDs are beverages which contain sugars and bioactive ingredients such as
caffeine andtaur i ne, which are desi gnestEDRshavadmendaurgitos e 6t
improve attention and alertness in some research projects, there is also evidence to suggest that the
combination of caffeine and glucose can cause problems with cognitive performance, disturb sleep
and fatigue (Alsunni, 2015).

The prevalence of ED consumption is higher in young people aged (10-18 years) compared to
adults and children; 68% of young people reported that they had consumed EDs compared to 30%
adults and 18% of children under ten years old (Consortium, 2013). However, the consumption of

EDs varies by gender, with males consuming EDs more than females (Musaiger and Zagzoog, 2013).

EDs are associated with several disadvantages which are mainly linked to the high caffeine
content of such drinks (Higgins et al., 2010). Excessive EDs consumption can lead to a caffeine
overdose, which can cause palpitations, sickness, convulsions, hypertension and even death in some
cases (Smith, 2002). In addition, the high sugar content of EDs has also been linked with increased
rates of obesity and health problems such as type-2 diabetes. However, some of the ingredients in
EDs, such as taurine and B vitamins, are not well understood, and the health implications are not

known (Higgins et al., 2010). Therefore the health impacts of EDs are a public health priority.

According to the Global EDs Report (2012), consumption of EDs in the UK has been classified
as one of the highest alongside other countries such the United States, Australia, Germany, and
Saudi Arabia. From 2006 to 2014, the average consumption of EDs increased by 155%,
approximately 235 to 699 million litres ((BSDA), 2015). Recent statistics showed that the average
sales of EDs in the UK are expected to increase at an annual rate of 3.5% until 2020 (LLP, 2019).

According to Morgan et al. (2018), approximately half of young people in Wales reported that they
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had consumed EDs, in addition, those who had reported more frequent ED consumption were more

likely to report health problems.

Due to the high accessibility of EDs, young people are often drinking such drinks without
realising the health implications (Visram et al., 2017). In the UK, the EDs market is still not regulated
in relation to age restrictions, although the negative health impacts on young people have been
acknowledged by several EDs companies (BSDA, 2015).

Among a nationally representative sample of young people living in Wales, UK. The objectives

of the research presented in this chapter are:

1. To determine the prevalence of reported ED consumption among young people in Wales.
2. Assess the association between sociodemographic characteristics and ED consumption.
3. Identify factors associated with the consumption of EDs among young people.
4. Determine the cross-sectional relationship between the consumption of EDs and reported
health outcomes.
4.2 Methods

The following data were collected through an online survey distributed to students attending schools

throughout Wales.
4.2.1 Source of data

Data from the 2017 Health Behaviours in School-aged Children Survey (HBSC) in Wales were used
in this study. The survey was completed by 112,045 students from 193 schools and different year
groups (from year 7 to year 13, which is ages 11 - 18). They were recruited via the current School
Health Research Network (SHRN) (SHRN, 2018). Participating schools distributed surveys among
all students in years 7 to 11, to complete the survey. Due to the education system in Wales, some
students go to university at age 16, so the schools were given the choice of including students from

years 12 and 13 to participate in the survey (Figure 4.1).

In partnership with the Welsh Government and Public Health Wales, the SHRN network
includes researchers in DECIPHer (centre for Development and Evaluation of Complex Interventions
for Public Health Improvement) The network initially had 115 secondary schools registered as
members of the network. By 2015, membership increased, and most secondary schools in Wales are
registered SHRN members. To date (September 2019) 193 secondary school in Wales are currently
registered with the network. HBSC data was used in this thesis because it is one of the most nationally

representative adolescent surveys to date.
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All SHRN registered schools are required to complete biennial surveys on student health and
wellbeing. The data collected is based on the HBSC survey, which is included within the SHRN
survey, i.e., a sample of SHRN registered schools will also complete the HBSC questionnaire. The
survey includes a range of questions on health and wellbeing such as eating habits, physical activity,
smoking, alcohol, injuries, drug use, school life and friends, sexual behaviour (for students in years
ten and above, who are aged 14 years and above), home life, and demographics, body image,
Bullying, life satisfaction, oral health, relationship: family and peers, school environment, self-rated
health, socioeconomic behaviour, , obesity, weight reducing behaviour. This survey data is later
analysed and returned to the school. This enables the SHRN network to create an individualised
Student Health and Wellbeing Reportf or each school regarding their

behaviour s; this aids the school sd health care ac

The HBSC survey is an international survey conducted every four years, in association with
the World Health Organisation (WHO) Regional Office in Europe. The primary objective of the HBSC
survey is to increase the understanding of the health behaviours of students and young adults,
including their health and lifestyles within their social environment. in this thesis some of the questions
were selected to answer the research questions. Data from the survey is analysed and used to inform

health promotion strategies as well as health education policies at national and global levels.

Total school in Wales
212 schools
19 schools are not 193 schools are registered
registered with SHRN with SHRN network (189
network state school - 4 private
schools)
Year 7 to Year 11. Year 12 to Year 13
All students should The complete of the survey
complete the survey. by students is optional up
to schools.

Figure 4.1: Sampling process
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In Wales, there is an established data infrastructure whereby data on health behaviours and health
outcomes are collected biannually on young people across Wales. Therefore this dataset provided
a unique opportunity to access timely data on energy drink consumption along with a variety of
wider variables which were relevant to this study. To date, studies focusing on energy drink
consumption among young people in the UK are scarce, with limited findings concerning

representative populations.

Similar to Saudi Arabia, Wales currently has no regulation on the sales of energy drinks to young
people, this provides a comparative policy setting for that of Saudi Arabia yet the cultural
differences will offer an opportunity to compare and contrast wider health behaviours among both
populations.

4.2.2 Participant consent

Three types of consent were sought for this study i from schools, parents and students. For schools,
consent is sought through the SHRN website, where schools are requested to participate in the

survey.

Parents are sent information on the survey on two occasions (at the very least) via email, letter and/or
text message, which details asking for their permission to allow their child to participate in the survey.
It is essentially an opt-out consent process where the parents can contact the school if they do not

wish for the child to take part in the survey.

For students (who have not been opted-out by a parent), a presentation on the survey on what
it entails is given to the teachers who in turn pass it on to the students. In addition, consent was

sought at the beginning of the survey. On the first page of the survey text seeking consent stated
ol have read and understood the information about
This is then followed by two options asking

a) | want to take part or
b) I do not want to take part.
I f the option 6ad was chosen, then the student w

chosen, then the browser leads back to the SHRN website.
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4.2.3 Data collection

Students were given a choice to complete the survey electronically or in hard copy. While the
electronic surveys can be self-completed by students within the classroom hours, hardcopies were
compl eted with the assi st ance smanagemeatteane A dedicatedne mb e
staff member of the school coordinated the completion of the School Environment Questionnaire

(SEQ) surveys.

4.2.3.1 Measures

As mentioned, the survey includes a range of questions on health and wellbeing topics such as eating
habits, physical activities, drugs use, smoking etc. In this thesis, a variety of survey topics have been
chosen to narrow the thesisb6 topic and focus t&h
guestions. The self-reported measures used for analyses in Chapters four (HBSC data) are listed

below.

4.2.3.1.1 Demographics

1. Gender: Young people were asked to report their gender by choosing one of these response

options of: 6Boy 6, 6 @Gibr. 1 6, o1l do not want to ansy

2. Ethnicity: Young people were asked to report O6Which
youdoNhited, O6Mi xed Raceo, Asi ano, 6Asi an Briti

(categorised as white/white other/other).

3.Schoolyear: Young people were asked to answer this qu

response: OYear 706. OYear 806.06 Year 906.06 Year 10¢

4. Family Affluence Score Socio-economic status of students was determined by a validated tool
named the Family Affluence Scale (FAS) (Hartley et al., 2016, Currie et al., 2008, Boyce et al., 2008)

which includes the following questions:

YT 6Does your family own a car, van or truck? th
threed6. 6bant dtoo naons wer 0.

T 6How many computers does your dndlapiopgsyotmchuding( i ncl
game consoles and smartphones)? the responses

| do not want to answer 6.
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1 How many bathrooms (room with a bath/shower or both) are in your home? the responses
wer e: ONoned, 6 Onebod, 6Twoo, 6More than twoodo ,
T 6How many times did you and your family travel
the responses weréeOncedNonékTwitcad,l 66 More t han t
The total FAS was determined after the scores for each of the four survey items were summed

(scores ranging from O to 7), and then divided

5. ED consumption pattern: St udent s were asked OHow many t i mes
EDs (such as Red Bull, Monster, and Rockstar)?06 b
6l ess than once a we edkady, s OGao-hdegecakabwewedkck 6, 6 6 Bce a da
and 6éevery day, more than oncebd.

6. Smoking: Young people were asked 6How many times a
response options of: Oevery daydé, o6éat | east once

do not smokebo.

7. Eating breakfast: Young peopl e wer e as kderidg wedhkdays domyunegat t i me
breakfast ?06. With response options of: 6never 0,

dayso.

8. Adverse health outcomes: St udent s wer e aixkantts: how oftenthdve you hads t
the following: nervous ne s s ; di zziness,; irritability; feelir
response for each health outcome (i.e. nervousness, dizziness) was: 6about every day

once a week?oa, 6about every week?d, 6about every mc

9. Dietary measures: Inordertomeasur e the diet, the young peopl ¢
a week do you wuswvually eat or drink? Fruits, veget

6never 0, 0l ess than onedaysaweeklod , d@dyncae we ek @k 60

every day6é and O6every day, more than oncebd.

4.2.4 Data analysis

Descriptive statistics were used to calculate the frequency for categorical data such as (gender,
school year, ethnicity, FAS). By using factor analysis, two major dietary patterns are identified:
healthy dietary pattern (fruit and vegetable), and unhealthy dietary pattern (sweet and soft drink).
For health outcomes, factor analysis was chosen to analyse the health outcomes data. The HBSC
is a standardized core questions, the researcher did not have the option to add their own questions.

In this thesis HBSC was used to evaluate the available variables about food intake. One question
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was about Ahow many times a week did they eat

or

product s, chips, white bread, cer e atltafivedatate f i s ho.

available, factor analysis is a suitable statistical method. Factor analysis is commonly used to
reduce the variables to a small set of variables for simpler interpretation. However, that is why

factor analysis was used instead of using other dietary assessment methods such as the Healthy
Eating Index. Exploratory factor analysis (EFA) was conducted, this identifies the numbers of
factors, and it also estimates the variables that are covaried/correlated to form an overall factor
(Brace et al., 2003). A one-factor model was decided on, this decision was formed using the scree
plot, which retains the factors with an eigenvalue of greater than 1.0. Factor 1, which is called
Owobblesd is mainly defined by 0fStkeeplng diffgultitsandd ,

dizziness were dropped from all further analysis as it is had a low loading.

Logistic regression models examined the associations between sociodemographic
characteristics and frequency of ED consumption, reporting Odds Ratios (OR). Logistic regression
models explored the associations between ED consumption and smoking, sleeping pattern, diet
(healthy T unhealthy diet), and eating breakfast, with adjustment for age, gender and FAS. In addition,
Logistic regression models were used to explore the associations between ED consumption and
health outcomes d eAfl analysat weresadjdstedfbr lslisering to account for the
non-independence of pupils within schools. Statistical analyses were performed using STATA

software (version 14.0).

4.2.5 Ethical approval

The current study uses secondary data from questionnaires and surveys for analysis. Data was
collected in 2017 by the School Health Research Network (SHRN) (ethical approval (SREC/2190)).

4.3 Results

4.3.1 Population sample
The sample consisted of 112,045 students from 193 schools from Year 7 to Year 13 (aged 11 to
18). Table 4.1 provides an overview of participant characteristics. The sample consisted of 48% of
male students, 49% of female students and 3% did not disclose their gender. The sample included
86% white, 5% other white, and 10% from other backgrounds. Over 90% of students were from
Year groups 7 to 11 (ages 111 16). The majority of students (94%) did not smoke, and 3% smoked

every day (Figure 4.2). Only half of the population consumed breakfast five days per week, and
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over 20% never consumed breakfast (Figure 4.3). The family affluence score (FAS) was recorded
for all participants; 34% of participants were considered to be low affluence, 31% medium affluence
and 34% high affluence. Table 4.2 provides a summary of the main findings relating to lifestyle

measures and likeliness of ED consumption.
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Table 4.1 Demographic characteristic of study participants

Characteristic N (%)
Gender
Male 53,964 (48.16)
Female 55,820 (49.82)
School year
Year 7 22,634 (20.20)
Year 8 22,421 (20.1)
Year 9 22,208 (19.82)
Year 10 19,704 (17.59)
Year 11 17,004 (15.18)
Year 12 4,495 (4.01)
Year 13 3,579 (3.19)
Ethnicity
White 92,831(85.63)
Other White 5,065 (4.67)
Other 10,514 (9.70)
Family affluence Low 36,049 (34.19)
Middle 33,181 (31.47)
High 36,206 (34.34)

Less than once a Weell

At least once a week, but not every daI/

Every day I

0O 10 20 30 40 50 60 70 80 90 100
Percentage (%)

Figure 4.2 Percentage of smokers in the sample population
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Figure 4.3 The number of days that participants consume breakfast in one week

Table 4.2. Summary of the main finding relating lifestyle measure and likeliness of ED consumption.

Measure Odds Ratio Confidence level P. value
(95% ClI)

Males 2.05 1.97 to 2.13 <0.001
High FAS 0.89 0.86 t0 0.92 <0.001
Unhealthy diet 1.06 1.05to 1.07 <0.001
Eating breakfast 0.87 0.86t0 0.88 <0.001
Smoking 4.66 4.351t0 5.00 <0.001
Health outcomes (feeling low 0.96 0.931t0 0.99 <0.05
irritability, nervous)

4.3.2 ED Consumption

All participants were asked to report their EDs consumption. Figure 4.4 indicates that 60% of the
sample did not consume any EDs (the prevalence rate is 538 young people per 1,000), 18%
consumed EDs less than once a month (176 per 1,000), 7% once a week (71 per 1,000) and 5%
consumed it 2-4 times per week (53 per 1,000). Only 2% of the population consumed EDs every day
(20 per 1,000). In total, 40% of the sample population consumed EDs to some degree, and 60% of
the sample not consuming EDs.
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Figure 4.4. The frequency of ED consumption in the sample population

A relationship between gender and the consumption of EDs was observed; males were 2.05 times
more likely to consume an ED (95% ClI, 1.97 to 2.137, p=0.28) compared to females, meaning males
were twice as likely to use EDs. ED consumption was low amongst white participants (p<0.05). White
individuals were 0.846 times less likely to consume EDs (95% ClI, 0.80 to 0.89).

A low FAS was associated with higher EDs consumption (p<0.05). Individuals belonging to a
high FAS group were 0.89 times less likely to consume EDs compared to lower FAS groups (95%
Cl, 0.86 to 0.92).

Does the number of EDs consumed, associate with the physical health and eating behaviours

of students?

When considering specific measures of health outcomes, factor analysis was conducted to identify
which health variables are clustered, and one factor (wobbles) was found that was mainly defined by
feeling low, nervous, and irritability. The findings revealed that those who consumed EDs were 0.966

times less likely to experience poor health outcomes as defined above (95% CI, 0.93 to 0.99).

A relationship was found between breakfast consumption and ED consumption, revealing that
students who do not consume breakfast were more likely to consume EDs (p<0.05); students who
ate breakfast were 0.87 times (95% CI, 0.86 to 0.88) less likely to consume ED. Students reporting
an unhealthy diet were more likely to consume EDs (OR 1.07, (95% CI, 1.05 to 1.07, p<0.05).

Students who reported drinking EDs were also more likely to report often smoking (p<0.05).
66



Specifically, those reporting smoking were found to be 4.669 times more likely to consume EDs
compared to non-smokers (95% ClI, 4.35 to 5.00).

4.4 Discussion

4.4.1 The prevalence of Energy Drink Consumption

The sample consisted of 112,045 students from 193 schools from various year groups. Due to the
large sample size, it can be assumed that there is representation from numerous ethnicities as well
as social classes. This allows the results of the study to be generalised to a broader population.
Approximately 60% of the sample self-reported that they did not consume any EDs, 18% reported
consuming EDs less than once a month, 7% once a week and 5% reported consumption 2-4 times
per week. Only 2% of the population consumed EDs every day. In total, 38% of the sample population
consumed EDs to some degree, and 62% of the sample did not consume any EDs. The literature
has reported very similar numbers. For example, a study by Gallimberti et al. (2013) reported that
EDs consumption tends to increase with age. They found that 17.8% of sixth graders consumed EDs,
and this number increased to 56.2% amongst eighth graders. The education level of the participants
varied from Year 7 to Year 13, with over 90% being from between Year 7 and 11. This study did not
monitor the consumption of specific ages. However, a similar trend is likely observed considering the
overall results of Gallimberti et al. (2013) who reported 9.9 % used EDs occasionally, 6.5 % monthly,

5.5 % weekly, and 1.3 % daily and these results were very similar to those reported in this study.

These statistics indicate that EDs are not yet so popular among the young population.
However, smart marketing techniques used by companies which associate the drinks with danger,

power and youth culture, can make them desirable to young, impressionable adolescents.

The current study revealed an association between gender and ED consumption; males were
shown to be more likely to consume EDs. Males were shown to be 2.053 times more likely to
consume an EDs (95% CI, 1.972 to 2.137, p<0.001) compared to females. This is in agreement with

other studies where males were more likely to consume EDs.

A qualitative study by (Visram et al., 2017) found that boys were more likely to drink EDs as it

gave them a particular image. One young adolescent reported:

fif you have a girlfriend or something, like, boys like to drink them then, because they
thinké Sometimes the boys thardwhi&ntheyhhavethamh ey | ook
in front of girls and stuff. And then when they go out, you buy like three. 6 ( Bidly , 10

years) (Visram et al., 2017)
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This finding suggests that boys consume EDs as they think they are portraying a particular
image. There was also a suggestion that peer pressure leads to EDs consumption. Students reported
t hat they did not l ook oO6cool & if they were
Interestingly, girls gave reasons such as boys do more sports, as well as the packaging of the drinks.

One girl stated:

I think that the drinks are a little bit sexist because they have all these boyish kind of

patterns, but you never see any girly ones. (Girl, 107 11 years) (Visram et al., 2017)

This highlights a perception that most EDs are marketed towards boys, and alarmingly
targeted marketing is being used in order to target this group. Studies show that boys are often
targeted via advertising on devices such as iPads and game consoles (Visram et al., 2017). A study
by Larson et al. (2014) found that boys spent more time watching TV and playing on game consoles
and the consumption of EDs led to an increase in both these activities. In addition, boys who regularly
consumed EDs spent about one additional hour per week watching TV compared to boys who
consumed EDs less than once per week. Furthermore, boys who regularly consumed EDs spent
approximately four additional hours playing video games compared to those who consumed EDs less

than once per week (Larson et al., 2014).

Whilst video game usage was not explored within the current study, this could suggest a further
reason for the observed differences in consumption rates across genders. However, many of the
studies are carried out on older participants who may have different habits (Alabbad et al., 2019). For
example, a study recently reported that males tend to drink EDs alone, whereas females tend to mix
them with other drinks (Poulos and Pasch, 2015). This shows a difference in drinking habits between
ages; however, the current study has not found a relationship between school grade and the
consumption of EDs (p=0.171). This could be due to the students still being quite young, and such

trends only being observed in older individuals.

Individuals belonging to a high FAS group were 0.89 times less likely to consume EDs
compared to lower FAS groups. This is in agreement with existing literature, where less affluent
individuals are more likely to consume EDs due to perceived better education (Friis et al., 2014). The
study found a distinct social gradient where lower social groups were more likely to consume EDs.
Other studies concerning diet and social class have also found that people from lower socio-
economic backgrounds usually have a more inadequate diet when compared to those of higher socio-

economic status (Shahar et al., 2005).

Ethnicity has also been associated with the level of ED consumption. The current study found that

reports of ED consumption were lowest amongst white participants (p<0.05). White individuals were
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0.85 times less likely to consume EDs (95% CI, 0.800 to 0.893). Very few studies have considered
the impact of ethnicity on ED consumption in the UK and as such, this an area that needs further

investigation.

4.4.2 EDs Consumption and the predictors of use

There have been suggestions that ED consumption is linked to smoking. In this study, the majority of
students (94%) did not smoke, and 3% smoked every day. Students who reported drinking EDs were
also more likely to report smoking often (p<0.05), which supports the notion that those who consume
EDs also have an unhealthy lifestyle or diet. Smoking seems to be a significant contributing factor to
the consumption of EDs, with smokers being 4.67 times more likely to consume EDs compared to

non-smokers.

In support of this finding, a large-scale study by Treur et al. (2016) reported that smoking is
positively associated with caffeine consumption. The results were similar when comparing smoking
initiation, smoking persistence and smoking heaviness (Treur et al., 2016). Although the study was
focused more on tea and coffee consumption, the authors also generalised to ED consumption due
to the caffeine levels in the drinks. The study was further supported by Larson et al. (2014), who
found that EDs consumption was linked to smoking, with smokers drinking more EDs compared to
non-smokers. The number of smokers in the current study was relatively low, and therefore, it is not
likely to be the main contributing factor for EDs consumption in this sample. However, it does have
wider implications for the population, as studies have reported that the initiation of smoking can lead

to an increase in the consumption of caffeine via EDs (Polak et al., 2016).

In the current study, only half of the sample consumed breakfast five days per week, and over
20% never consumed breakfast. A relationship between the lack of breakfast consumption and EDs
consumption has been observed. Students who do not consume breakfast were more likely to
consume EDs. Those students who ate breakfast were 0.85 times less likely to consume EDs. This
is in agreement with the literature where individuals who skip breakfast are much more likely to have
an unhealthy diet and drink EDs, perhaps in order to get a boost of energy (Smith and Richards,
2018). Larson et al. (2014) also reported similar findings; those students who skipped breakfast were
found to consume more EDs. A good breakfast can provide a good energy source for the rest of the
day, and therefore when it is lacking, people are more likely to snack on less healthy options which
can have further consequences on health (Spence, 2017). Furthermore, the consumption of breakfast
is associated with an improvement in cognitive function as well as academic achievement
(Rampersaud, 2009, Chaplin and Smith, 2011). If breakfast is being replaced with an ED, it is likely

69



to have a significant negative impact on cognitive function as EDs have proven to reduce cognitive
function (Gallimberti et al., 2013).

Furthermore, the present study also found that ED consumption was related to reports of an
unhealthy diet. Students with an unhealthy diet were more likely to consume EDs, and those students
who consumed EDs were 1.07 times more likely to have an unhealthy diet. In support of this, students
with a healthy diet are less likely to consume EDs. A recent study by Poulos and Pasch (2015)
reported that EDs were more likely to be consumed by males, and they also found these students
consumed fewer fruits, vegetables, milk and breakfast. Instead, ED consumption was highly
associated with soda and ready meal consumption. Due to the high sugar in EDs, consumers are
likely to experience low sugar once the initial high of the ED has worn off, which can lead to individuals
craving more sugar leading to a cycle of consuming high sugar foods (Nowak et al., 2018, Anderson
and Horne, 2006).

4.4.3 ED Consumption and health outcomes

As discussed previously, EDs can have an negative association on both physical and behavioural
outcomes (Reid et al.,, 2017). In the current study, health outcomes such as feeling irritability,
nervous, and feeling low were evaluated. EDs have not been found to have a direct impact on the
health outcomes of the student population. Those who experience poor health outcomes were 0.966
times less likely to consume EDs, as defined above. This is inconsistent with results already published
in the literature where the consumption of EDs has been linked to disruption to the sleeping pattern,
increased feelings of nervousness or increased anxiety (Mwape and Mulenga, 2019, Richards and
Smith, 2016).

A small relationship could be owed to the population only drinking small amounts of EDs which
may not be having significant effects. Furthermore, some students may not notice the difference in
their sleep pattern or may attribute it to other factors such as stress and exams. The consumption of
EDs has been associated with insomnia and daytime fatigue amongst adolescents (Marmorstein,
2017). This has been attributed to the increased caffeine consumption, which can impact on brain
activity (Sanchez et al., 2013). The impact of EDs on sleep is very critical, as poor sleep quality can
lead to students feeling tired in the day which may lead to greater EDs consumption, and perhaps
more regular consumption worsening sleep quality (Sanchez et al., 2013), causing a vicious cycle of

health problems.

Although studies have shown that caffeine and EDs can increase alertness, it has also been
shown to have a direct impact on the growth and development of the nervous system (Wentz and
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Magavi, 2009, Smith, 2002). The process of neurogenesis occurs within the hippocampal and
olfactory bulb through the adolescent years until adulthood. An in vivo study on mice found that the
administration of caffeine can have an impact on the proliferation of hippocampal neural precursors;

therefore, suppressing hippocampal neurogenesis (Wentz and Magavi, 2009).

In order to suggest how the health implications of EDs can be communicated within this group,
there is a need to understand that the factors that contribute to consumption, as well as understand
the negative impact of ED consumption on health outcomes (Visram et al., 2017). Many young
adolescents consuming these drinks may not be aware of the health implications, and therefore

education may be required in order to ensure that informed choices are made.

4.5.  Strength and limitations

The findings of this study can be generalised as awell designed sampling method was used,
making the sample representative. The sampling size together with a sampling method is a strength
of the study. The first limitation of this study arises from the cross-sectional approach which does
not allow to establish a causal association between ED consumption and the health outcomes so
that young people could consume ED as a result of their low sleep quality. The second limitation is
this study used self-reported data, making the study more exposed to bias reporting. Another
limitation regarding the dietary data is qualitative it did not include portion size. Finally. In this study,
any container was considered as a homogenous item (one container) regardless of volume
variation between containers so actual amount of ED consumed cannot be determined, but only the

frequency.

4.6 Conclusion

The purpose of the current study was to investigate the prevalence of reported EDs consumption
among young people in Wales and, to explore the predictors of ED (sociodemographic factors and
smoking) use and the adverse health outcomes associated with EDs consumption. Important
conclusions drawn from this work include: 1) the prevalence of ED consumption among young people
in Wales is associated with socio-economic characteristics. In agreement with existing literature, the
consumption of ED is most likely to be reported by adolescent males than females, and, 2) the EDs
consumption is associated with a poor-quality diet and skipping breakfast. The consumption of ED
was found to be significantly associated with nicotine use which demonstrates that risk behaviours

seem to cluster.

In the next chapter (Chapter 5) the prevalence of EDs among young people in Saudi Arabia
and the predictor factors and health outcomes associated with the consumption of these drinks will

be investigated.
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Chapter 5

The prevalence and socio-economic determinants of ED
consumption and related health outcomes among Saudi young

people in Riyadh, KSA.
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5.1 Introduction

As discussed in the narrative review (chapter two), the effects of EDs on young people go beyond
health-specific outcomes (Seifert et al., 2011) to include, physical, mental, and behavioural issues
(AlBuhairan and Olsson, 2014).

As previously mentioned, ED companies mostly target the 18-35 years age group. A few
studies conducted in Saudi Arabia reported the prevalence of EDs consumption among young people
in different cities. Among these studies, a few reported a high prevalence of ED consumption from
Dammam (45.6%) (Alsunni and Badar, 2011), 59.9% from Jeddah (Alrasheedi, 2016), 52.2% from
Madinah (Alugmany et al., 2013), and 60% from Hail (Epuru et al., 2015). These studies also
indicated that the prevalence of ED consumption is different depending on gender, as the males are
more likely to consume ED compared to females. Earlier estimates suggested that 16.3% of the male
in Saudi Arabia aged 14 to 19 years consume EDs more than three times a week (Al-Hazzaa et al.,
2011).

Since the marketing and consumption of ED among young people increased dramatically, this
age group has received increased attention from policymakers and health consultants worldwide
(WHO, 2014). The sale of EDs has been banned in some European countries such as Denmark and
France, whereas laws have been introduced in many Nordic countries and Canada (Seifert et al.,
2011). Other countries have implemented changes to labelling laws that include a requirement for
clear health warnings; an approach adopted universally across the European Commission Union
(Seifert et al., 2011). ED manufacturers have been aggressively marketing EDs in Saudi Arabia over
the past two decades. According to the Global EDs Report (2012), Saudi Arabia has been classified

as one of the top ten nations, where individuals consume an excessive amount of EDs.

Adolescents (12-19 years) represent 20% of the population in Saudi Arabia (AlBuhairan and
Olsson, 2014). In 2012, Saudi 6s Counci l of Mi nisters
education and health facilities, including the abolishment of advertising and sponsorship. Moreover,
the government has asked the ED companies to include a health warning and a consumption
limitation of two cans a day; to be written in Arabic and English on their products (Alrasheedi, 2016).

In 2017, the Saudi government imposed a tax on unhealthy products which included a 100% tax on
EDs. Despite all the precautions, the drinks are still readily available and accessible to adolescents

in Saudi Arabia without any age restriction, exposing young people to the EDs (Alrasheedi, 2016).

Research on the prevalence of EDs consumption among Saudi youth is still limited. Many
studies have focussed on the consumption prevalence only and did not try to recognise the
determinants and associated factors of ED use. Moreover, no study reports an association between

EDs consumption and health outcomes among young people in Saudi Arabia. An understanding of
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current consumption rates is needed to develop strategies to increase awareness and preventives

measures.
The objectives of the research presented in this chapter are:

1. To determine the prevalence of ED consumption among a representative sample of Saudis
aged 13-20 years in Riyadh.
Assess the association between sociodemographic characteristics and ED consumption.
Identify factors associated with the consumption of EDs among young people.
Determine the cross-sectional relationship between the consumption of EDs and reported

health outcomes.

5.2 Method

Based on the HBSC survey described in chapter four, this cross-sectional study was designed to
collect and analyse primary data relevant to ED consumption as exemplified by young people aged
(13-20 years) in Riyadh, Saudi Arabia. Data was collected using an online survey, and the sampling
method, data collection and data analysis are discussed in the following section.

5.2.1 Study sample

The population targeted for this study were young people of all genders, aged between 13 to 20 years
of age, attending intermediate and secondary schools located in the city of Riyadh in the Kingdom of
Saudi Arabia (N= 1,522 schools and N=424,434 students). This age group was chosen as it
represents the young people in Saudi Arabia that consume EDs; in addition, this age group does not

need adult supervision to complete the questionnaire.

The city of Riyadh was selected to recruit participants as it is the capital city of the Kingdom
of Saudi Arabia with the highest population in the country. The total population of Riyadh city was
almost 8 million in 2015 (GAS, 2015, Musaiger and Zagzoog, 2013). In order to determine the
sampling procedure, it was necessary to assess the characteristics of the resident population in
Riyadh. Table 5.1 shows the total population of Riyadh categorised by gender, age group and
nationality.
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Table 5.1 Population in the Riyadh region by gender, age groups and nationality in 2015

Tot al Non-Saudi Saudi Age

Group
Total Females | Males Total Females | Males Total Females | Males
[

702,399 | 334,778 | 367,621 | 186,626 | 896,25 | 970,01 | 515,773 | 245,153 | 270,620 0-4

577,323 | 275,737 | 301,586 | 199,660 | 939,55 | 105,705 | 377663 | 181,782 | 195,881 | 5-9
620,176 | 301,510 | 318,666 | 173,285 | 813,25 | 919,60 | 446,891 | 220,185 | 226,706 | 10 - 14
603,782 | 288,034 | 315,748 | 136,931 | 611,67 | 757,64 | 466,851 | 226,867 | 239,984 | 15 - 19

Table 5.2 shows the number of intermediate and secondary schools categorized further into

private and governmental schools for both genders. The sampling protocol and inclusion criteria were

designed to reflect the variation of young people living in Riyadh.

Table 5.2: The total number of intermediate and secondary schools in Riyadh city in 2015

Gender Intermediate schools Secondary schools
Public No. of Private No. of Public No. of Private No. of
students students students students
Male 278 807,19 162 372,53 151 549,10 154 502,18
Female 258 895,77 153 165,06 205 700,73 141 291,78

Study participants were selected from the target population using simple random sampling.

The selected schools included both girls and boys schools. Moreover, both public and private schools

open for tuition during the daytime were eligible for inclusion in the study. Evening schools and those

that only served students with special needs were excluded from the study.

Students were included in the study regardless of gender, ethnic origin or citizenship in the

Kingdom of Saudi Arabia. This provision was made to address any bias stemming from variation in

the gender, demographic or socio-economic conditions of the participants as evident in Figure 5.1.

The inclusion criteria included all males and females from all socio-economic or demographic

background, studying at intermediate/secondary level, in public/private schools in the Riyadh city
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area operating during the day. Students attending evening schools or schools catering for special

needs students were excluded from the sampling protocol.

The random sampling procedure was used to select 25 schools (both private and public) in
Riyadh city using the list of schools. An email was sent to the headteacher of all 25 schools that were
selected, describing the main aim and objectives of the study, and its approval from the ministry of
education. Nine of the schools declined to participate in the study, out of which one school was from
the area of high socio-economic status, and 8 of them were located in the area of middle socio-
economic status. Finally, 16 schools took part in this study. Based on the number of the student
population in each school, two classes from each grade were selected, so there was a total of six
classes from each of the three grades in the intermediate and secondary schools (96 classes in total).
The sampling was continued until a target of 1000 male; 1000 female was achieved, oversampled
and sought n = 2,000. To adjust for gender bias; equal sampling was selected from male and female
students (50% male and 50% female). Twenty-four students opted out of the study due to the lengthy
guestionnaire (the response rate was: 98%), which was estimated to take approximately 15 minutes
to complete. The online survey was distributed equally to all the selected students. The students were
informed that the information collected would be anonymous, and participation would be entirely
voluntary.

The participants enrolled in this study were both male and female students between 13 to 20
years of age in secondary (13-15 years) and high schools (16-20 years) in Riyadh, Saudi Arabia
(figure 5.1).
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Figure 5.1: Sampling process
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5.2.2 Study Tools

The questionnaire for the study was initially developed in English and subsequently translated into
the Arabic language. Once the data collection using the Arabic questionnaire was completed, the
data was translated from Arabic back into English. The forward -backwards-forward translation
technique (Apolone and Mosconi., 1998). was applied to check the accuracy of the translation. The
guestionnaire was developed based on an existing model implemented by SHRN in the UK. This
survey format was revised, and some questions relevant to ED consumption in Saudi Arabia were
added.

The questionnaire was divided into three main
demographic information, such as gender, age, education level, and nationality. The second part
included multiple-choice questions required to gather data about the consumption frequency of EDs
and the reasons that led to consumption. This part also included questions on the choice of the drink
brands and time of day these drinks were consumed. The third part of the questionnaire covered the
physical and mental health status, as well as any behavioural outcomes of the students (Appendix
H).

5.2.2.1 Measure
The self-reported measures used for analyses in Chapter five (primary data collection) are listed

below.

5.2.2.1.1 Demographics
1. Gender: The participants were asked to report their gender by choosing one of these response

options of; 6Boy 6, 6Girl 6.

2.Age:The participants were asked for their year of
620016, 620026, 06200306, 06200406, 062005606.

3. School-level: The participants were asked o6l n which 1| ev

these responses Ol ntermediate school &8, O6Secondary

4. Schooltype: The participants were asked to report thi

you studying?6 with two responses OPublic school ¢

5. Nationality: The participants were asked to repbort thi

SaudNobSawdi 6.
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6 . Fat herbés edheatpiaon ilcé wvaint s were asked to repo

|l evel ?, 6l 1l literatebo, 6Pri mary school education
6Bachelor's Degreed, O6Masterds degreebd, OAdvancec
7. Mot heatiorslevel:dithe partici pants were asked to repo
l evel ?, ol l'literatebo, OPrimary school education
6Bachel or's Degreebod, O60Masterds degreed, OAdvancec

8. Familyincome: The participants were asked to report OF
responses wer e; 6Less than 5000 SRO6. 6Bet ween 50C(
measure of the socio-economic status depends on the family monthly income, which is the most

potent indicator affecting living standards in Saudi Arabia (Al-Agha et al., 2015, Alfrayh, 1990).

9.The frequency of ED consumption: The partici pants were asked OH
you usually drink ED (such as Red Bul I, MolLesst e r |,
than onceOmceveae kg e Dady s 6 2 -6dayeakwie, e KBb5e r ¢y dayd. Thi s

coded as ED frequency.

10. The quantity of ED consumption: The partici pants were asked to
you usually drink inmModeanenoge? 6ThaidhdMeeppoidbomereb. 6 Th
coded as EDs quantity.

A composite variable was created using group function in STATS from ED frequency and EDs
guantity to deregenED idtdadity 5 gnotpe( iEB gquanyityx ED Frequency). In this
study, Energy drink intensity is defined as the cumulative effect of the amount of ED consumed and

the frequency of consumption.

11. Dietary measures:Di et ary i ntake was measured by asking |
did they eat or drink fruits, vegetable sweets, coke or other soft drinks, skimmed or semi-skimmed
milk, full-fat milk, other milk products (like yoghurt, milkshakes), chips, white br e a d , cereal s
The options to dNéwvelkeés,sf ¢ dhm nwern@e éa awevdledyd 62 we
0B days aOneeaeday &y e 0y Fbradietary measures the research was used the same
guestion that was in HBSC, due to that and when quantitative data is available, factor analysis is a
suitable statistical method. Factor analysis is commonly used to reduce the variables to a small set
of variables for simpler interpretation. However, that is why factor analysis was used instead of using

other dietary assessment methods such as the Healthy Eating Index.
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12. Smoking: The participantswer e asked &6éHow many times a week
response obEptirgnégtagificeasét once a weelessthanohceam ot ever

weekod, ol do not smokebo.

13. Eating breakfast: The participantswer e asked O6How many times dur.i
breakfast?d6 With Newgp@ies ebdgypt,d ahs eGef @Fads 6 dives 6,

daysbo6.

14. Negative health outcomes: Possible side effects of ED consumption among the young people

was evaluat ed by siamdathsntpw diténrhave yoe had thesfdllowing; headache,
stomach ache, nervousness, dizziness, irritability, low mood, insomnia, feeling dizzy, and
depression?aregiheechfoocesach hedblouh e v eMogthghanwé: e p
a wedlkdyt deverAhoweekder Ramehtyhoor néver . 0

15. Oral health: The participants were asked to report &re suffering from one of the common gum
diseases such as gum infection, swollen gum, and wandering of a tooth? With response option of;

6Yes O, ONOO, ol do not Kknowbo.

16. Sleeptimes: The participants were asked to repgotot t h
bed if you have to go to school the next morning

pmé, 610pmbé6, 610: 30pmbé, 6811pmd, 6 11:30pmbd, 612pmbd, 617

5.2.3 Pilot Study and Validation Procedure

A pilot study was carried out before the full implementation of the research study. This was performed
to ensure that the study protocol was suitable for answering the research questions. The pilot study
aimed to validate the study questionnaire as well as to identify issues related to the implementation

of the study protocol.

The pilot study involved the distribution of the study questionnaire to a group of 15 students
aged between 13 and 18. The pilot group comprised of 7 male and eight female students chosen
randomly from different schools that fulfilled the inclusion criteria. The researcher was present to
address any queries from the students regarding the study questionnaire. Following a period of 14
days, the questionnaire was redistributed to the same 15 students. This step was included in
determining whether a difference was observed in either the survey results or difficulties in completing
the survey when students completed the questionnaire twice. The survey data collected at both points

reported the same results, and there was no variation observed across the data for each of the 15
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participants. The 15 participants that took part in the pilot study, and the questionnaire used for the

pilot study were excluded from the final analysis.
5.2.4 Data collection

The cross-sectional study was carried out in intermediate and secondary schools selected randomly
in Riyadh city, and the study was conducted between February 2018 and April 2018.

A self-administered survey was used to explore the prevalence rates of ED consumption
amongst adolescents in Riyadh. The study questionnaire developed and validated in Section 2.3 was
distributed electronically to students in the selected schools. The survey was distributed during the
official working hours of each school, while the students were in attendance. In addition to the study
guestionnaire questions, the online survey also contained a detailed description of the objectives of
the study and a section for any feedback response. This information was included to fulfil the ethical

requirements of conducting the study.

The online survey was distributed to all students of all genders, who were in attendance at the
selected schools during the period in which the survey was conducted. Equal sampling was done to

adjust for gender bias, (50% male and 50% female).

Participation in the survey was voluntary and, prior written consent was acquired from each
participant, in accordance with the ethical requirements. The confidentiality of all study participants
was maintained throughout the process. The study questionnaire did not collect the names or other

personally identifiable information about the study participants.
5.2.5 Data analysis

Quantitative data were analysed using STATA software (v.14, Stata Corp LLC)
(STATACORP, 2018). Descriptive statistics were used to calculate frequencies for categorical data
such as gender, age group, nationality, type of school, family income and, student pocket money,
etc. By using factor analysis, two major dietary patterns were identified: healthy dietary pattern and
unhealthy dietary pattern (Table 5.3). However, the low-fat milk, the full-fat milk, the cornflakes, and

the fish were excluded from the analysis because they have very low factor loading scores. Factor

analysis was chosen to analyse the health outcomes data. Factor 1iscalled6 wob bl es & and

defined by the health outcomes O6headachedé, d&ést oma

0depr etheirerad O0depressiond was dropped from al
5.4).
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Table 5.3. Factor analysis of dietary patterns.

Variable Factor 1 Factor 2
Fruits 0.522 -0.031
Vegetables 0.952 -0.123
Sweet 0.153 0.531
Soft drinks -0.009 0.553
Low-fat milk 0.232 0.047
Full fat milk 0.255 0.203
Milk products 0.429 0.232
Potato chips 0.111 0.504
White bread 0.298 0.676
Cornflakes 0.145 0.260
Fish 0.233 0.036
Table 5.4. Factor analysis of adverse health outcomes
Variable Factors
Headache 0.8502
Stomach aches 0.4906
[rritation 0.7774
Feeling low 0.3692
Insomnia 0.4542
Feeling dizzy 0.5226
Depression 0.4609
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Logistic regression models examined the associations between ED consumption, and socio-

economic determinants adverse effects and other factors affecting ED consumption. A P value of

0O0. 05 was considered statistically significant.

consumed by students to ascertain if this has an impact on their physical health and sleep patterns
(i.e., if an increase in the quantity of ED consumed was associated with an increase in the odds of
students eating breakfast, sleeping earlier, and having better oral health), at 95% confidence
intervals. The firstorderedl ogi sti ¢ regression analysis was

eating behaviours (consumption of breakfast). A second ordered logistic regression model was

per f

generated to assess whether the quantity of ED consumeda |l so i mpacted student s

Lastly, the third logistics regression model was generated to assess whether the quantity of ED

consumed had an i mpact on the studentds or al

5.2.6 Ethical approval
This study was approved by the Ethics Committee of the Ministry of Education in Saudi Arabia. The
aim and objectives of the study were described to each participant, and written consent from all the
participants was obtained before enrollment in the study. The questionnaire distribution and data

collection were done from February 2018 to April 2018.

5.3 Results
5.3.1 Socio-demographic characteristics of the participants

A total number of 2,000 students (age 13-20 years) from intermediate and secondary schools in
Riyadh participated in the study. The ratio of females and males was 1:1. The majority of the
participants were Saudi nationals (84.73%), and 45.65% were from public school. Table 5.5 provides

an overview of participant® demographic characteristics.
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Table 5.5. Demographic characteristic of study participants

Characteristic N (%) *
Gender
Male 1,000 (50.0)
Female 1,000 (50.0)
Age Group (year)
20 83 (4.15)
19 54 (2.70)
18 99 (4.95)
17 240 (12.00)
16 312 (15.60)
15 371 (18.55)
14 473 (23.65)
13 368 (18.4)
Nationality Saudi 1,692 (84.73)
Non-Saudi 305 (15.27)
Type of education Public 913 (45.65)
Private 1,087 (54.35)
Family monthly income Low 312 (15.60)
Middle 1,532 (76.60)
High 155 (7.75)
Student pocket money (£, <60 1,210 (60.50)
monthly) >60 790 (39.50)

5.3.2. EDs CONSUMPTION

From the total number of participants, 52.5% (0.52, 95% CI 0.50 to 0.55) reported regular
consumption of EDs (525 young people consume ED per 1,000). Approximately 25% of the
participants reported that they consumed one can of ED per week, 11.20% reported drinking two to
four cans per week, and 1.60% (n=32) drank more than one can per day. The most popular ED
among the students was Code Red (28%), with 39% of students reporting that they enjoyed the
flavour. It was also found that 32 % of the students started to consume EDs between the age of 11-

15 years, with 22% consuming ED at home (Table 5.6).
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Table 5.6. Consumption of EDs among participants.

Variable

N (%) *

Consumption of EDs
Yes
No

ED Consumption
Once a week

2-4 at Week

5-6 at Week

More than once a day
Do not know

Never

Type of EDs consumed (more than one choice)
Red Bull

Power Horse

Code Red

Bison

Other

Do not know

Reason for drinking ED (only drinkers)
It is famous

Good taste

Given advice

It is available

Helps to wake up

Other

Do not know

At what age did you have the first ED? (only drinkers)

Less than 5 Years
6-10 Years

11-15 Years

16 Years

Do not Know

Do not want to tell

1,051 (52.55)
949 (47.45)

511 (25.55)
224 (11.20)
43 (2.15)
32 (1.60)
241 (12.05)
949 (47.45)

271 (13.55)
30 (1.50)
567 (28.35)
87 (4.35)
96 (4.80)
949 (47.45)

87 (4.35)
773 (38.65)
48 (2.40)
29 (1.45)
57 (2.85)
57 (2.85)
949 (47.45)

26 (1.30)
170 (8.50)
635 (31.75)
164 (8.20)
56 (2.80)
949 (47.45)

5.3.2.1 Intensity of EDs consumed

It was found that males were 1.26 times (95% CI, 1.08 to 1.46) more likely to consume ED of higher

intensity compared to females. Students who had secondary education were also 1.57 times (95%

Cl, 1.14 to 2.15) more likely to consume ED of higher intensity as compared to intermediate
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schoolers. It was also observed that unhealthy diets seemed to lead to 1.69 times (95% CI, 1.53 to
1.86) higher consumption of ED of higher intensity. Those who used nicotine were 5.91 times (95%
Cl, 3.47 t0 10.07) more likely to consume ED of higher intensity. However, students who ate breakfast
were 0.89 times (95% ClI, 0.83 to 0.95) less likely to consume ED of higher intensity (Table 5.7)

Table 5.7. The relationship between the intensity of EDs consumption with gender, education, diet

and smoking.
The intensity of EDs | Odds Ratio P-value [95% Conf. Interval]
consumption
Male 1.26 <0.05 1.08 1.46
Secondary school 1.57 < 0.05 1.13 2.15
Unhealthy diet 1.69 <0.001 1.53 1.86
Nicotine 591 < 0.001 3.47 10.07
Eating breakfast 0.89 < 0.05 0.83 0.95

5.3.2.2 Frequency of EDs consumed

It was found that males were 1.23 times (95% CI, 1.07 to 1.41) more likely to consume ED more
frequently. Participants with secondary school education were also 1.55 times (95% CI, 1.12 to 2.16)
more likely to consume ED frequently; in addition to those with unhealthy diets (odds ratio = 1.67;
95% CI, 1.52 to 1.83) and those using nicotine (odds ratio= 5.67; 95% ClI, 3.41 to 9.44). Students
who ate breakfast were 0.88 times (95% CI, 0.83 to 0.94) less likely to consume ED more frequently
(Table 5.8).

Table 5.8. The relationship between frequency of EDs consumption with gender, education, diet and

smoking.

Frequency Odds Ratio P- value [95% Conf. Interval]
consumption of EDs
Male 1.23 <0.05 1.07 141
Secondary school 1.55 <0.05 1.12 2.16
Unhealthy diet 1.67 < 0.001 1.52 1.83
Nicotine 5.67 <0.001 3.41 9.44
Eating breakfast 0.88 < 0.001 0.83 0.94
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5.3.2.3 Quantity of EDs consumed

It was found that males were 1.23 times (95% CI, 1.07 to 1.43) more likely to consume higher
guantities of ED (two or more cans in one go ) compared to females. Students with secondary
education were also 1.52 times (95% CI, 1.14 to 2.01) more likely to consume higher quantities of
ED. Students with unhealthy diets were 1.68 times (95% CI, 1.53 to 1.85) more likely to consume
higher quantities of ED, and also those who used nicotine were 5.53 times (95% ClI, 3.69 to 8.28)
more likely to consume higher quantities of ED. Students who ate breakfast were 0.89 less likely to
consume higher quantities of ED ( 95% CI, 0.83 to 0.96). In terms of socio-economic status, the
young people with high family income were 1.08 more likely to consume high quantities of ED, but it
is not statistically significant (P > 0.05) (Table 5.9).

Table 5.9: The relationship between the quantity of EDs consumption with gender, education, diet,

smoking and socio-economic status.

Quantity Odds Ratio P- value [95% Conf. Interval]
consumption of EDs
Male 1.23 <0.05 1.07 1.43
Secondary school 1.52 <0.05 1.14 2.01
Unhealthy diet 1.68 < 0.001 1.53 1.85
Nicotine 5.53 <0.001 3.69 8.28
Eating breakfast 0.89 <0.05 0.83 0.96
High family income 1.08 >0.05 0.81 1.46

5.3.3. Amount of EDs consumed and its association on the physical health and eating behaviours of

students

It was observed that those participants who consumed higher quantities of ED were more likely to
experience poor health outcomes that include headache, irritation, and dizziness. The results
indicated that young people who consumed higher quantities of ED were 0.74 times (95% Cl, 0.64 to
0.84) less likely to eat breakfast. Students who used nicotine were also 0.57 times (95% ClI, 0.41 to
0.79) less likely to eat breakfast. However, students with healthy diets were 1.44 times (95% CI, 1.33

to 1.55) more likely to eat breakfast.
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Students who consumed higher quantities of ED were 0.73 times (95% ClI, 0.47 to 0.99) less
likely to sleep early. Students who were Saudi nationals were also 0.65 times (95% CI, 0.22 to 1.09)
more likely to sleep at later times; along with students with an unhealthy diet (odds ratio= 0.22; 95%
Cl, 0.09 to 0.35) and students who used nicotine (odds ratio= 0.61; 95% CI, 0.19 to 1.02). Students
with healthy diets were 0.23 times (95% CI, 0.35 to 0.12) less likely to sleep at later times, along with
students who ate breakfast (odds ratio= 0.26; 95% CI, 0.37 to 0.16). Thus, an increase in the quantity
of ED consumed is significantly associated with an increase in the odds of students sleeping at later
times (Table 5.10).

Table 5.10 Factors predicting sleep times

Explanatory variable Estimated coefficient Standard error
Quantity of EDs 0.73* 0.12
Male -0.18 0.12
Secondary school 0.45 0.26
State school -0.16 0.18
Saudi national 0.65* 0.21
Fat her s educ: 0.05 0.14
Non-occupied mother -0.04 0.32
Retired mother 0.19 0.14
Medium family income -0.05 0.35
High family income 0.45 0.35
High personal income -0.13 0.10
Adult 0.05 0.06
Children 0.05 0.05
Healthy diet -0.23* 0.06
Unhealthy diet 0.22* 0.06
Age 0.02 0.05
Nicotine 0.61* 0.19
Breakfast -0.26** 0.05

Note: *p< .05, **p< .001
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It was found that students who consumed higher quantities of ED were 1.40 times (95% ClI,

1.19 to 1.64) more likely to be in the higher categories of poor oral health, students with fathers who

had degrees were also 1.32 times (95% ClI, 0.99 to 1.17) more likely to be in the higher categories of

poor oral health; and lastly, students who used nicotine were 2.06 times (95% CI, 1.46 to 2.92) more

likely to be in the higher categories of poor oral health. Thus, an increase in the quantity of ED

consumed is significantly associated with an increase in the odds of students being in the higher

categories of poor oral health (Table 5.11).

Table 5.11 Factors predictive of oral health status.

Explanatory variable

Quantity of EDs
Male

Secondary school
State school

Saudi national

Fat herd6s educ:

Non-occupied mother
Retired mother
Medium family income
High family income
High personal income
Adult

Children

Healthy diet
Unhealthy diet

Age

Nicotine

Breakfast

Note: *p< .05, **p< .001

5.4. Discussion

Estimated coefficient

0.33**
-0.21
0.12
-0.13
-0.06
0.27*
-0.21
0.06
0.03
0.04
0.01
0.04
0.09
-0.05
0.04
-0.01
0.724*
-0.022

Standard error

0.08
0.20
0.22
0.09
0.29
0.14
0.42
0.21
0.22
0.19
0.14
0.04
0.07
0.07
0.07
0.05
0.18
0.05
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The current study identifies the prevalence, socio-economic determinants, and behavioural outcomes

associated with the consumption of ED among Saudi youth.

5.4.1 The prevalence of ED Consumption

ED consumption is prevalent among young people in Riyadh city and has become a regular daily
choice for many. More than 50% (525 per 1,000) reported consuming ED and an increase in
consumption is predicted to rise very rapidly in Saudi Arabia because more than two-thirds of the
Saudi Arabia population is under 29 years old (Murphy, 2011). This study found that among male
students studying in secondary schools, those who consumed nicotine and had an unhealthy diet
were more likely to report a higher frequency and quantity of ED intake. Similar results have been
reported in previous studies and also mentioned in the previous chapter (Wales data) (Richards and
Smith, 2016, Visram et al., 2016, Mann et al., 2016). Approximately 50% of the participants reported
having consumed at least one ED. Amongst these, half of them reported consuming at least one ED
per week and 11.2% consuming two to four ED per week. The main reason for ED consumption was
reported to be the flavour of the drink, which was similarly reported by Musaiger and Zagzoog (2013),
who studied a similar population. However, many participants in this study did not know the reason
for why they consumed ED, which may suggest other factors such as social and marketing influence

for ED consumption.

As highlighted in Chapter 4, higher consumption of ED in males compared to females has
been reported in many studies (Azagba and Sharaf, 2014, Flotta et al., 2014). Interestingly, Alugmany
et al. (2013) investigated the motives to consume ED in female Saudi secondary school students.
The study found that a large proportion of students did not recommend the consumption of ED, but
a significant proportion still used them. The main reasons given for ED consumption were due to
social factors, degree of satisfaction, body changes, and concentration and alertness. In contrast to
this, males engage in ED consumption for reasons that include energy, experimenting, and as a
replacement for soft drinks (Alsunni and Badar, 2011, Costa et al., 2014, Mann et al., 2016). Our
study further confirms Al-H a z z aAl-Blazzaa et al., 2011) observation, who reported that 16.3% of
males and 8.5% of females consumed ED more than three days per week. In this study, we found
that 14.95% of participants consumed more than 2 EDs per week, and 12.05% were not even aware
of how many drinks they consumed each week. Amongst them, 1.6% reported consumption of more
than one ED daily, which may further clarify some of the differences in the results. An increase in the
consumption frequency during the time of examinations or assessments or the completion of projects

was reported by Bawazeer and AlSobahi (2013), which may also be a relevant consideration among
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the current study population. Another possible explanation for EDs to be consumed routinely among
young people in Saudi Arabia is because of a high level of social acceptance of ED and hardly any

awareness about the potential harm on health.

Altogether, the literature suggests that the prevalence of ED consumption may be reliant on
several factors including social influences, marketing, and individual needs, yet further exploration of
reasons among the Saudi population is required given the evident cultural differences among
worldwide populations. The current findings, however, add to the growing literature which identifies
males in secondary schools as the primary consumers of ED in Saudi Arabia. The increase in
consumption may be related to the strategic marketing campaigns being concentrated explicitly on
young males (Alrasheedi, 2016).

Socio-economic status can have a significant influence on the choices one makes. The
participants in the study were from different socio-economic backgrounds which can influence a
higher probability of ED consumption. The majority of the participants belonged to the middle (76.6%)
or low income (15.6%) families, with only 7.75% belonging to high-income families, but even then,
54.35% of the students studied in private schools. The results indicate that the association between
high family income and ED consumption is not statistically significant. In contrast, the role of
education type and ED consumption has been well established within the literature. A study by
Locatelli et al. (2012) reported that the students in private schools with higher socio-economic status
in Sao Paulo engaged in ED consumption and also combined the drink with alcohol. Richards and
Smith (2016) found that children from higher socio-economic sectors were similar to middle-income

sectors where consumption of ED led to lower consumption of breakfast.

This current study recruited both Saudi and non-Saudi participants, but there was no

di fference between the two groupb6s reporting.

for instance, Al-Hazzaa et al. (2011) studied the cross-cultural differences and similarity in health
behaviours between Saudi adolescents living in 4 different cities in Saudi Arabia and British
adolescents living in Birmingham and Coventry, the result indicated a significant difference in the
consumption of ED between Saudi and British adolescents. Moreover, a study from Duncan et al.
(2014) also reported similar findings with British males having a significantly higher reported ED
consumption compared to Saudi males, and a lower difference compared to British females. A
possible explanation for the lack of significance in the current study may be due to a small number of
non-Saudi participants. In contrast, the Saudi participants represented 85% of the total study
participants. Having a more significant representation from other nationalities may provide greater
insight into the differences between nationalities. Another reason could be because, all the

participants of this study were residing in Saudi Arabia, and were exposed to similar lifestyles
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whereas the participants in Al-Al-Hazzaa et al. (2011) and Duncan et al. (2014) study resided in two

different countries have entirely different culture and lifestyles.

The use of ED has commonly been found to be associated with various socio-demographic
variables. Reid et al. (2015) reported significant unhealthy BMI scores, trying to lose weight, excess
expenditure, and higher alcohol consumption in Canadian secondary school students. The findings
from the current study are similar to those reported by Cameron et al. (2012). They found that the
education of the mother only had a strong correlation with ED consumption ingirls,and t he
education was found to have a strong correlation with boys. It was also observed that students whose
fathers held a degree were more likely to report higher consumption of ED. Ratnayake and
Ekanayake (2012) also reported males attending private schools were associated with the
consumption of sugar-s weet ened soft drinks while factors

fat|

r el

fathero6s occupation wer e orfaf econsdmption. THisetheeforg, augdestsc a n t

that the parent's education, especially the fathers in our case, as well as their occupation, may have
a significant influence on the consumption as well as the frequency of consumption of ED in young
Saudi children. In the Saudi families, the father is considered as the primary breadwinner, and his
education and job status have direct influences, especially on the male children. The daughters are
usually closer to their mothers; therefore, the mother's education, job status and lifestyle directly
influence the daughters. A higher socio-economic status of Saudi families often leads to a more

laidback and carefree lifestyle in the children.

5.4.2. EDs Consumption and the predictors of use

Breakfast is considered an essential meal of the day, and it is reported that those who do not have a
healthy breakfast have more unhealthy food choices in school and later in the day (Laska et al.,
2015). This study observed that young people who did not consume breakfast have a higher intake
of ED on a daily and weekly basis which further led to behavioural changes. Several studies have
reported the possible behavioural associations of adolescents who consume ED (Harris and Munsell,
2015). Jackson et al. (2013) reported behavioural effects such as the

troubledo either in school or at home as well

(Oddy and O'Sullivan, 2009, Wolk et al., 2012, Oddy and Sullivan, 2015). Individuals who had a
healthy diet were more likely to consume breakfast regularly and were less likely to have regular
consumption of ED. Several studies have investigated the various lifestyle factors which can lead to
a Saudi adolescent being overweight or obese with several studies suggesting this is partially due to
ED consumption. For example, Al-Hazzaa et al. (2012) found ED to be amongst one of the critical
factors in weight gain in both male and female Saudi students alongside factors such as an unhealthy

diet and sedentary behaviours. (Alrasheedi, 2016) suggested that a primary reason for the frequent
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consumption may be related to the lack of knowledge and understanding in regards to the ED

contents and health implications.

This study also identified an increase in late-night sleep pattern in young people who regularly
consumed ED. Interestingly, the current study observed that late-night sleep pattern was more
prevalent in Saudi nationals compared to non-Saudi nationals. Many studies have found a strong
association between ED consumption and sleep pattern. Calamaro et al. (2009) reported students
who had consumed more ED were more likely to fall asleep during school hours and have difficulty
falling asleep at night confirming our observation as young people who consumed more ED typically

had later sleep times.

The consumption of ED was linked to higher consumption of nicotine products, which, when
combined with ED use, typically revealed a decrease in breakfast consumption in this study. Similar
reports have been reiterated within the literature, for example; Terry-McElrath et al. (2014) reported
the correlation of ED consumption with 30-day alcohol, cigarette, and illicit drug use in secondary
school students in the US. The association between ED consumption and smoking is a common
finding within the literature, with Larson et al. (2014) reiterating the finding in both middle and high
school students in the US. This suggests higher consumption of ED leads to an increase in risky

behaviours in adolescents which can have many adverse health effects also.

Nicotine consumption is also known to be a useful predictor of oral hygiene status. By
consuming nicotine products such as cigarettes, individuals are at an increased risk of various dental
conditions including periodontal disease (Genco and Borgnakke, 2013, Lappin et al., 2013),
edentulism that has been reported in India, China, Ghana, Russia, Mexico, and South Africa (Nagaraj
et al., 2014, Peltzer et al., 2014), and oral cancers (Krishna Rao et al., 2013, Lin et al., 2011). It was
observed in this study that young people who consumed ED frequently scored higher on the oral
health measure, suggesting that ED consumption leads to poorer oral health. The effects of ED can
cause deterioration of dental hygiene and lead to an increase in caries (Skinner et al., 2015). The
increased presence of dental caries has been suggested to be related to pH levels within the ED.
However, a study by Jawale et al. (2012) found regular soft drinks to have higher pH as compared to
ED and to pose a significant challenge to the enamel. This would suggest that a combination of both

excessive soft drink and ED consumption would lead to the most significant declines in oral hygiene.

5.4.3 ED Consumption and health outcomes

As mentioned earlier, ED has serious side effects on health among young people due to a high
amount of caffeine and sugar. The current study revealed the association between the consumption
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of ED and health outcomes such as headache, irritation, and dizziness. The finding is consistent
reports in previous studies. Nowak and Jasionowski (2015), reported that polish students consuming
ED experienced common side effects which included stomach-ache (about 50%), excitement,
palpitation, or vomiting. Furthermore, Khan (2019) reported some severe health effects among
university students who consume ED. The most common effects reported among consumers were
insomnia (45%), headache (35.7%), and increased urination (30.8%).

5.4.4 The strength and limitation of this study

The findings of this study can be generalised as awell designed sampling method was used, making
the sample representative. The sampling size together with a sampling method is a strength of the
study. The first limitation of this study arises from the cross-sectional approach which does not allow
to establish a causal association between ED consumption and the health outcomes so that young
people could consume ED as a result of their low sleep quality. The second limitation is this study
used self-reported data, making the study more exposed to bias reporting. Another limitation
regarding the dietary data is qualitative it did not include portion size. Finally, in the Saudi market,
there is no standard container size for ED, and the drinks come in 240 i 473 ML volume size. In this
study, any container was considered as a homogenous item (one container) regardless of volume

variation between containers.

Since little is known about the influencing factors behind ED consumption, it is essential to
investigate the determinants for ED consumption in greater detail, among the Saudi population. For
this reason, in the next chapter (Chapter 6), we continue and extend our research for the narratives
of young people perception of ED consumptions to understand the effects of marketing and branding

of products.
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Chapter 6

Young peoplesdé6 perception of EDs ¢

consumption: a qualitative study in Riyadh, Saudi Arabia.
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6.1 Introduction

Chapter 5 identified the prevalence rate of EDs consumption, the contributing factors, and provided
a preliminary investigation of its association with physical, mental, and behavioral health in Saudi
Ar abiadés young people. The findings showed that t
among young people (13-20 years), with approximately 52.2% of young people reporting to have
ever consumed EDs. In addition, the findings revealed strong correlations between unhealthy diet,
smoking, sleeping late and the consumption of these beverages. However, the study indicates that it
isessentialt o understand young peoplesd perceptions, a

consumption.

In earlier studies, a significant association was found between EDs consumption and EDs
perceptions among young people in the U.S. (Kumar et al., 2015). Findings from this study indicated
that the odds of consuming EDs weekly were between 4 and 7 times and 2.5 and 4.5 times higher if

the youth agreed that EDs are safe for them and that EDs are a type of sports drink, respectively.

In an Australian study, the majority of adolescents were found to be very familiar with the use
of EDs and the EDs brands name but were unaware of key ingredients (Costa et al., 2014). On the
other hand, Visram et al. (2017) conducted a study with students from four different schools in
northern England, aged 10i 11 years (n = 20) and 13i 14 years (n = 17). The study reported that
adolescents and children in northern England know the key ingredients and some of the potential
risks associated with ED consumption. Since the study had a small number of participants, it can not
be generalized to all the children living in northern England. However, it can apply to a sample with

characteristics similar to the study population.

Regarding influencing factors related to EDs consumption among adolescents, Bunting et al.
(2013) reported that advertising and brand loyalty play a fundamental role in influencing young
people's use of EDs. For example, the youngest age group (16-21 years) are more influenced by
marketing and advertising, such as packaging, colours, and slogan. Whereas, the oldest age group
(29-35 years) showing high awareness level regarding the marketing strategies to promote specific
products, especially that targeting young consumers. However, several studies have indicated
several other risks and protective factors that could influence EDs intake among young people. These
factors can be classified into the following areas: parent-adolescent relationship (Visram and
Hashem, 2016), peer pressure (Bunting et al., 2013, Visram et al., 2017, Visram and Hashem, 2016),

accessibility, price and advertising (Visram et al., 2017).

Quialitative research on this topic is limited; only five published studies are available and are
conducted across three countries; Australia (Costa et al., 2014, Jones and Lejuez, 2005), New

Zealand (Bunting et al., 2013, O'Dea, 2003) and England (Visram et al., 2017). Subsequently, to
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date, no previous qualitative study has explored the perceptions surrounding EDs consumption

among the Saudi population.

In the present study, a qualitative approach was utilized to explore the attitudes and
perceptions of young people residing in Saudi Arabia, about EDs, and to seek their views on possible

intervention strategies to prevent the consumption of ED. The study had the following research aims:

1. To assess young peopledbs perceptions of EDal avai

health impacts.

22To explore young peopleds views on factors rel af

In addition, the specific questions this study set out to answer are as follows:

1. What factors motivate young people to consume EDs, and what are the potential protective factors

that prevent consumption?

2. What factors are related to the purchasing of EDs?

3. What strategies could be recommended for the prevention of EDs consumption targeting young

people in schools and communities?

6.2 Method

This research study implements a data-driven qualitative design to fulfil the aims and objectives
defined in an earlier section. As outlined in Chapter 3, two qualitative methods were employed for the
acquisition of data relevant to the purposes of this study: a) one-to-one structured interviews and b)
focus groups. The study population comprised young people aged 13-20 years that reside in Riyadh
City, Saudi Arabia. Both methods were selected as primary qualitative tools that allow the efficient
assessment of young peoplesd perceptions regardi
factors that influence and propel their use. The study conforms to the guidelines and policies for
ethical research conducted on young people (Shaw et al., 2011), and hence has received ethical
approval from the Ministry of Education in Saudi Arabia and King Saud University (Appendix E).
Consequently, and for individuals to participate in this research study, they needed to read and sign

the consent form, providing informed consent.

6.2.1 Participants
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All participants were between 13 and 20 years old. It is important to note that the educational system
in Saudi Arabia does not permit boys and girls studying in the same school; therefore, only single-

gender focus groups were done.

6.2.1.1 Study sample for one-to-one Interviews

For the interviews, sampling continued until the researcher reached the data saturation. Fourteen
young people were recruited to participate in this study, eight young people from grade one in
intermediate schools (aged 13-14 years) and six young people from grade three from secondary
schools (aged 16i 20 years). These educational grades were selected because grade one in
intermediate school is a pivotal transition year between primary and intermediate school in Saudi
Arabia. In contrast, grade three in secondary schools in the final year in school before students
undergo significant exams 1 with unavoidably increased levels of stress T to enter Universities.
Furthermore, these participants were selected in order to compare and contrast with findings of
Visram et al. (2017) who explored the views on similar age groups in the UK. Hence, the respective
findings will enable an investigation into whether EDs perception is similar or whether it is affected

by external social elements such as culture and lifestyle.

To aid participant recruitment, at each of the four schools, the teachers who were selected by
headteachers were encouraged to randomly select potential participants (comprising equal numbers
of boys and girls). Moreover, teachers provided the selected students only with age-appropriate study
information packs provided by the researcher (see Appendix G) to consider before deciding whether
or not to take part in the interviewing process. Eventually, a student consented to participate in the
proposed interviews, and all participants gave their written informed consent to take part in the study.

The sampling process for the interview is shown in Figure 6.1.
6.2.1.2 Focus groups

For focus groups, the researcher randomly selected seven schools from the school's list (boys
school 6s list and girls school és list). These sct
for interviews; four schools accepted participations. The class were selected by headteacher
depending on the available class at that time. Participants were randomly selected by the class
teacher and, as previously mentioned, teachers provided the selected students only with age-
appropriate study information packs to consider before their deciding whether or not to take part in
the focus groups. Finally, focus groups but also the selection of conversational tone and topics to be
discussed were based on guidelines and protocols available on current literature (Heary and

Hennessy, 2002). The sampling process for focus groups is shown in Figure 6.2.
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The classes were
selected by head
teacher depend on
the class that have
time (e.g. Activity
time)

The young people
in the class were
selected by the
class teacher.

All young people
accepted
participation as
they want to take
break from the
class time

4 schools were randomly selected from the schools list

All 4 schools accepted participation

e

2 boy schools (one intermediate
and one secondary school) from
bov schools list

—/ \

3 young 4 young
people were people were
selected selected from
from secondary
intermediate school
school

N

2 girl schools (one intermediate
and one secondary school) from
girl schools list

/N

5 young people 2 young people
were selected were selected
from from secondary
intermediate school
school

process

14 young people (girls and boys) were selected for one-to-one interview.

Teachers provided the selected students with age-appropriate study information
packs to consider prior to deciding whether to take part in the interviewing

Figure 6.1. The sampling process for a one-to-one interview
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Figure 6.2. The sampling process for focus groups.
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