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Abstract: All living organisms including human beings in this biosphere are constantly exposed to
a variety of xenobiotics. The enormous chemical load in the environment has been primarily
through the modernization, industrialization and changes in lifestyle. The changing food habits
to suit modern living pose a serious threat to a healthy life. Among others, consumption of soft
drinks invariably forms a part of modern life. Mostly children and adolescents are the target groups
vulnerable to frequent consumption, compromising the nutritious foods such as fruits, vegetables,
milk and milk products. Logically, the quality of the soft drinks is determined by the type and
quantity of chemicals present, including those present inherently in the water used for such
preparations. The impact of soft drinks on human health has been a subject of in depth research.
Consumption of soft drinks plays a major role in a variety of diseases like obesity, diabetes, dental
and bone disorders and others, more so among children and adolescents. The toxic effects of soft
drinks have gained much attention, due to the frequent scientific reports and media attention.
The objective of this review is to provide a comprehensive scrutiny of the impact of soft drinks on
health, as well as to suggest alternatives for a healthy life style.
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INTRODUCTION
“An ounce of prevention is worth a pound of
cure” is a well known proverb. Today, man is
constantly exposed to a variety of toxic
chemicals primarily due to changes in life style.
The food we eat, the water we drink, the air we
breathe, and the environment we live in are
contaminated with toxic xenobiotics (man-
made compounds) (Xavier et al., 2004)
Progressive globalization of the food supply
and the increase in food intake, such as snacks,
soft drinks and fast food, typically form a
significant part of daily life (Fernandez San
Juan, 2006). Eating habits and food
consumption have a direct relation with obesity,

diabetes, cancer, hypertension and coronary
heart disease (Amas, 2006).  Already the planet
earth is alarmingly polluted due to
modernization and industrialization, and to
add to these woes, a healthy life style is also
probably jeopardized through indiscriminate
consumption of soft drinks. It is most
appropriate to mention that an early
intervention is the need of the hour to prevent
the potential harms of indiscriminate
consumption of soft drinks. The present review
provides a comprehensive analysis on the
impact of soft drinks on human health, and
suggests alternatives for a healthy life style.
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Dental Health
A large number of conventional soft drinks
cause dental enamel erosion (Jandt, 2006).
Soft drink-induced demineralization of dental
enamel has increased sharply over the last
decades and is a major cause of tooth decay in
the younger age group. During
demineralization, calcium and phosphorus are
mobilized from the enamel which eventually
leads to collapse of the surface structure and
loss of outermost layers of the enamel. The use
of milk as a main liquid source for children is
declining in many  “advanced” societies, which
is substituted with soft drinks, including
carbonated beverages.  Soft drinks have been
suggested to cause damage to the teeth through
acidogenicity and cariogenicity. Firstly, the low
pH and high titratable acidity of some drinks
may lead to the erosion of enamel surface.
Secondly the sugars in drinks are metabolized
by plaque microorganisms to generate organic
acids that add to the process of
demineralization, leading to dental caries
(Sorvari and Rytoma, 1991). With the frequent
consumption of acidic, sugar-rich soft drinks,
children are at a higher risk of caries
development (Tahmassebi et al., 2006). Cola
soft drinks which have pH of 2.74 cause highest
change in the surface hardness of tooth, which
is also true for sports drinks. However yogurt
with the pH of 3.75 to 3.83 does not soften the
enamel surface due to the presence of high
concentrations of calcium and phosphate
(Lussi et al., 1993). Similarly ‘Tom-Yum’, a well
known Thai hot and sour grass soup has been
found to have no effect on the surface hardness
of enamel (Wongkhantee et al., 2006).

Obesity
Obesity is a serious public health problem
world over, which is associated with high
mortality and a major risk factor for
cardiovascular diseases, diabetes mellitus,
stroke, dyslipidemia, osteoarthritis and certain
cancers (World Health Organization, 2000).

Trends in beverage consumption have
changed during the past five decades. The

proportion of persons of all ages consuming
soft drinks, the portion sizes and the number
of servings have all increased (Nielsen and
Popkin, 2004).  In the United States alone, the
per capita consumption of soft drinks increased
from 11 gallons/year to 49 gallons/year. Soft
drink consumption in children has increased
by 48% in 1998 compared to 1977 (French et
al., 2003).  In the 70s most soft drinks were
made with sucrose, while from 90s onwards this
has been substituted with high-fructose corn
syrup. All these put together may have serious
effects by playing a critical role in the obesity
epidemic (Bray et al., 2004). A major concern
about childhood obesity is that the condition
is likely to continue in adulthood, with serious
risks of related chronic disease conditions
(Wright et al., 2001).

The major dietar y factors positively
associated with the probability of developing
childhood obesity include, increased
consumption of soft drinks, fat, oils and
sodium. The most frequently encountered
barriers in the management of obesity include
consumption of fast food and soft drinks
(Perrin et al., 2005). In children, inappropriate
nutritional status can affect growth,
development, as well as cause nutrition-related
health problems (Baskin et al., 2005).

Children, from the age of 5 years onwards
spend considerable time at school. Schools play
a critical role and have been considered ideal
settings for primary prevention efforts aimed
at supporting and promoting lifelong healthy
eating (Ogden et al., 2002). Generally school
food environments mostly include energy-rich,
low-nutrient foods and beverages (French et al.,
2003). Recent studies conducted in South
Africa revealed that the majority of food
purchases at schools were unhealthy,
dominated by candies, chocolates, soft drinks
(usually with high sugar content), French fries,
and potato chips. Further, 22% of children did
not have breakfast prior to school. Skipping
breakfast may have a detrimental outcome on
physiologic and scholastic achievements. In
addition, a large percentage of students did not
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bring healthy items from home. Consumption
of low fat milk and dairy products, fruits and
legumes is well known to be negatively
associated with probabilities of being at risk for
overweight. However, those from rural areas
had a lower consumption of sugar and animal
products and a higher consumption of legumes
(Temple et al., 2006). It is highly appropriate
to mention the public opinion, that schools
should offer students more healthy foods and
eliminate low-nutrient food options such as
candy and soft drinks (Kubik et al., 2005). If
initiated and scrupulously followed, this
suggestion alone would have a significant
contribution in the prevention of obesity.

Diabetes Mellitus
Globally, diabetes mellitus is a major health
problem. It is characterized by high levels of
blood glucose resulting from defects in insulin
production, insulin action or both and can
affect several body systems leading to heart
diseases, stroke, blindness, renal and nervous
system damage, limb amputations and dental
diseases (American Diabetic Association,
2006). This problem is at an increasing trend,
for instance, in the United States alone 20.8
million persons are suspected to suffer from
diabetes mellitus and is reported to be the sixth
leading cause of death (Bevan, 2006). Over the
past 10-20 years, an alarming increase in the
prevalence of diabetes has been reported world
over (Fagot, 2000). Life style factors are
responsible for world wide epidemic of
overweight and obesity and have contributed
to a dramatic increase in the prevalence of
diabetes both in adults and children.

Many different pathologic processes can
lead to the development of diabetes mellitus;
however, most children and adolescents have
type 1, while adults have mostly type 2 diabetes.
Type 1 diabetes results from chronic,
progressive T-cell mediated autoimmune
destruction of the ≤-cells of pancreas,
eventually leading to severe insulin deficiency
(Atkinson and Eisenbarth, 2001). Type 2
diabetes manifests during the late 30s and early

40s placing the individuals at greater risk for
major morbidity and mortality, especially
during the most economically productive years
of life. Further the newly diagnosed type 2
diabetic individuals are virtually overweight or
obese. The resulting economic burden is
enormous (Botero and Wolfsdorf, 2005).

Diet plays a significant major role in the
management of diabetes, irrespective of the
age group and the type of diabetes. The
consumption of soft drinks which contain a
high amount of free sugar, not only impairs
the smooth control of blood sugar but also adds
to other complications like overweight and
obesity. Availability of calorie-dense fast foods
or “junk foods”, candy and sugar-soft drinks
must be restricted in schools and other venues
often visited by children. Otherwise, this may
not only enhance the incidence of obesity but
also contribute to the unsatisfactory control of
diabetes in the community.

Hypocalcemia and Bone Density
Over the past 2 decades there has been an
approximate 50% decrease in milk
consumption among children and
adolescents, with a corresponding increase in
soft drink consumption. Soft drink
consumption among children in the age group
of 9-16 years has been found to be associated
with an increased incidence of wrist and
forearm fractures (Ma and Jones, 2004).
Consumption of coffee, leading to an
increased total intake of caffeine has been
claimed to be associated with risk of
osteoporotic fractures. A daily intake of 330
mg of caffeine, equivalent to 4 cups (600 ml)
of coffee, or more may be associated with a
modestly increased risk of osteoporotic
fracture, especially in women with a low intake
of calcium (Hallstrom et al., 2006). The
proposed mechanism(s) for the decrease in
bone mineral density include the presence of
phosphoric acid in soft drinks, which promotes
bone resorption and/or certain other
ingredients of beverages contributing to the
increased excretion of calcium in urine. A high
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phosphoric acid level is a source of exogenous
phosphorus which causes hyperphosphatemia.
The inhibition of 1±- hydroxylase resulting
from hyperphosphatemia, causes diminished
1±, 25-dihydroxyvitamin D3 which leads to
hypocalcemia. The phosphorus content of
human milk is 14 mg per/dL. However, the
phosphorus content in soft drinks ranges
between 16.1 to 19.7 mg/dL, with virtually no
calcium, which facilitates phosphorus
absorption (Massey and Strang, 1982).
Caffeine is frequently added to nonalcoholic
proprietar y drinks as part of the
manufacturing process. Caffeine is known to
increase urinary calcium excretion compared
to caffeine-free drinks (Massey and
Hollingbery, 1988).

These not only cause a reduction in bone
density leading to increased incidence of
fractures but also precipitate calcium-
phosphorus complexes in soft tissues (Benabe
and Maldonado, 1994), leading to diseases like
renal stones. In addition, hypocalcaemia may
cause seizures, subnormal intelligence,
intestinal malabsorption and worsen congestive
heart failure eventually leading to cardiac arrest
(Carey, 1968). Caffeine has no intrinsic
nutritional value, on the contrar y it
compromises the blood flow to brain, leading
to anxiety, insomnia, paranoid features, frank
psychosis and even lead to death in excess doses
(Mathew and Wilson, 1985; Watson et al., 2000;
Parker, 1986). Caffeine concentrations in
plasma above 15 mg/L can cause toxic
symptoms while values above 800 mg/L are
considered to be fatal (Riesselmann et al.,
1999). Excessive intake of caffeine by a mother
during pregnancy may lead to fetal arrhythmias
(Oei et al., 1989). Menopausal women are
inherently at a higher risk of osteoporosis and
more vulnerable to fractures, which may be
magnified with increased soft drinks
consumption. Thus efforts at community
health education towards reduced intake or
avoidance of not only soft drinks but also
caffeinated beverages, and a switch toward

higher intake of fruit juices would elevate the
overall health status.

The United States ranks first among the
countries with higher soft drinks consumption,
followed by Mexico (142 L/year per capita). It
is distressing to know that, in Mexico some
mothers have substituted soft drinks for milk
to feed their infants. This phenomenon may
be related to low educational and income levels
in Mexico and to the fact that soft drink prices
are three to five times lower compared to in
the United States. Infants as well as children of
school age who consume soft drinks, are at risk
of hypocalcaemia. More than 50% of the
students in a study practiced inappropriate
food habits characterized by adding more salt
to food, lower intake of dairy products, fruit
and vegetables with a higher intake of soft
drinks, butter and snacks (Cuce Nobre et al.,
2006). Thus irrespective of factors like
education, per capita income, age and sex,
there seem to be an increased tendency for soft
drink consumption and the urgent need for
deterrence of the same.

Cancer
Heavy consumption of soft drinks has also
been implicated as one among the many risk
factors for cancer. Changing life style,
including the nutrition (soft drinks) at
pubertal stage may be one of the factors for
the development of breast cancer (Vandeloo
et al., 2007).  Recent studies have shown that
the consumption of soft drinks, and sweetened
fruit soups are positively associated with a
greater risk of pancreatic cancer (Larsson et
al., 2006). Though soft drink consumption has
not been found to influence pancreatic cancer
risk among men, consumption of sugar-
sweetened soft drinks has been hypothesized
to be associated with a modest but significant
increase in risk among women who have an
underlying degree of insulin resistance
(Schernhammer et al., 2005).
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Other Important Health Effects
Urinary stone disease has been found to be
associated with intake of phosphoric acid
based soft drinks but not the citric acid ones
(Shuster et al., 1992). Soft drinks containing
grapefruit juice and citrus fruit juice may lead
to the formation of urinary stone. Still, citrus
fruit juices could represent a natural
alternative to potassium citrate in the
management of nephrolithiasis, because they
could be better tolerated and cost effective
than pharmacological treatment. However, in
order to obtain a beneficial effect in the
prevention of calcium renal stones, reduced
sugar content is desirable to avoid the increase
of urinary calcium excretion due to the
influence of sugar supplementation
(Trinchieri et al., 2002).

Soft drinks have also been implicated in
the development of headache. Headache
caused by drinking cold water is common in
women having previous history of migraine
(Mattson, 2001). The patients suffering from
ice cream headache have experienced a type
of headache, similar to migraine attacks,
following consumption of hot or soft fuzzy
drinks (Selekler and Komsuoglu, 005). Flying
caps of the soft drink bottles and the glass
fragments of the exploding bottles may cause
eye injur y (Avisar and Savir, 1978).
Contamination of soft drinks with antibiotics
(penicillin or penicillin like substances) may
cause anaphylactic reaction in sensitive patients
(Wicher and Reisman, 1980).

In Japan, teenagers have a tendency to
consume excessive sweet carbonated soft
drinks, instant noodles and power mill-polished
rice, the latter readily inducing a relative
thiamine deficiency. A sudden increase in
thiamine requirement due to strenuous
exercise has been suggested to result in overt
beriberi heart disease (Kawai et al., 1980). A
particular brand of a soft drink produced in
Nigeria containing bitter lemon was found to
affect human sperm motility (Nwoha, 1992).

Reasons for Elevated Soft Drink Consumption
Cultural shift plays a major role in changing
food habits. Acculturation,  for example, is
associated with change in dietary behavior
within the Chinese-American population
(Satia et al., 2001). The accultured first-
generation Chinese-Americans have increased
their fat, sweet, and soft drink consumption
(Lv and Cason, 2004). Generally Chinese-
Americans have higher rates of chronic
diseases such as diabetes, heart disease, and
certain cancers than Asian-Chinese (Campbell
et al., 1998).

Television viewing is one of the major
environmental factors influencing the food
habits of young children and adolescents.
There is an association with high television
viewing rates and the less healthy food option,
among adolescents with consequent increased
risk for obesity (Vereecken et al., 2006).
Television advertisements directly affect
children’s eating habits and their food
consumption. More than half of the foods
advertised in the television are rich in fat and
sugar. Children insist their parents buy them
television advertised goods, thus affecting their
healthy food consumption.

Movies are yet another major
environmental influence, particularly with
regard to the use of branded soft drinks by
favorite artists, which have a tremendous
influence over children and adolescents. A
recent study conducted in the United States
showed that the frequent appearance of
branded soft drinks provide indirect evidence
that product placement is a common practice
for American produced films, exhibited in the
US and other countries (Cassady et al., 2006).

CHEMISTRY OF SOFT DRINKS

Sweeteners
Sodium and calcium cyclamates are additives
widely used as non-nutritive sweeteners in
many diet and medicinal products. They are
no longer permitted as food additives in many
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countries due to their conversion to
cyclohexylamine, which is a strong carcinogen.
However, they are still available in many
countries as sweeteners (Llamas et al., 2005).
Aspartame (L-aspartyl-L-phenylalanine methyl
ester) a sweetener, releases one molecule of
methanol for each molecule consumed. The
soft drinks sweetened with aspartame may
release about 250 mg/ day of methanol upon
consumption. The uncontrolled consumption
of soft drinks sweetened with aspartame may
lead to acute and chronic human methanol
toxicity (Monte and Aspartame, 1984).
Aspartame included in the soft drinks
negatively influences the motivation to eat
food. Human volunteers who consumed 1-2
cans of soft drinks with 234 to 470 mg
equivalent of aspartame resulted in a
prominent post-ingestive inhibitory action on
appetite with consequent reduction in food
intake. These effects of aspartame may be due
to the release of cholecystokinin by
phenylalanine, a constituent of aspartame
(Rogers et al., 2003; Black et al., 1991).

Preservatives
Sulphur dioxide is widely used in food and
drinks industries for its properties as a
preservative. It can induce asthma when
inhaled or ingested by sensitive subjects, even
in high dilution. About one in nine asthmatics
have asthma worsened by drinking soft drinks
containing sulphur dioxide (Freedman, 1980).
Sulphites, used extensively as preservatives in
soft drinks, are also known to precipitate
asthma attacks in susceptible children
(Steinman and Weinberg, 1986).

Disinfectant
When chlorine is employed as a disinfectant,
chlorinated organic compounds like
‘trihalomethanes’ are formed due to the
interaction of chlorine with various organic
substances in water. Epidemiological studies
have demonstrated an association between
cancer and high concentrations of
trihalomethanes. Studies conducted to

determine the quantity and quality of
trihalomethanes in soft drinks showed that, the
total trihalomethane concentration was higher
in certain brands due to the presence of
caramel (Abdel Rahman, 1982).

Food Colorants
Food colorants have been used to make the
food more attractive and appetizing. Although
the number of permitted food colorants was
reduced for safety reasons, in recent years,
many synthetic colorants are still widely used
worldwide because of their low price,
effectiveness and stability. Since many synthetic
colorants are potentially toxic, the usage of
colorants is strictly limited (Chen et al., 1998).

Elements
Aluminum (Al) is widespread in water, soil and
plants and consequently in the food chain. Al
content in ground water may be increased by
acid rain (Gerhardsson et al., 1994). Further,
soft drinks have a higher level of Al than fruit
juices and drinking water. The quality of cans
may also influence substantially the levels of
this element in the beverages, during
processing and preservation. Aluminum
content in all soft drinks increases during
storage as a result of dissolution, due to the
presence of acidic substances (including
orange, apple, lemon juice) and food additives
like citric, acetic and tartaric acids (Seruga et
al., 1994; Jagannatha and Valeswara, 1995).
The permitted level of dietary Al must not
exceed 6 mg/day to avoid toxicity (Massey and
Taylor, 1991). Elevated tissue levels of Al may
lead to problems such as osteomalacia,
neurodegenerative disorders like Alzheimer’s
disease and decreased renal function (Storey
and Masters, 1995).

Fluoride has also been detected in soft
drinks. The highest mean concentration of
fluoride was found in juices and cola drinks.
The fluorides ingested through the bottled
drinks represent an important part of the total
fluoride ingested by the population (Jimenez-
Farfan et al., 2004). Lead is another toxic metal
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reported to be present in soft drinks (Boppel,
1973) adding to the problem of chronic
toxicity.

Potable water, fruit juices and soft drinks
are some of the most widespread beverages in
the habitual diet, and they can contribute to
chromium dietary intake. A study conducted
in Spain showed that as much as 11.80 ºg/L of
chromium was detected in potable water, 17.60
ºg/L in fruit juices, and 3.60 to 60.50 ºg/L in
soft drinks (Garcia et al., 1999). Health related
problems due to consumption of soft drinks
among different communities from time to
time.

The Belgium Incident
In June 1999, secondary school pupils in
Bornem, Belgium complained of abdominal
discomfort, headache, nausea, malaise,
respiratory distress, trembling and dizziness
following consumption of a popular brand of
soft drink. Immediately the Belgian health
authorities banned the sale and consumption
of all soft drinks from that company for several
weeks. The outbreak not only involved schools
children but a larger number of adults were
also affected. The toxicological data that were
made available later suggested that the cause
of health complaints was due to contamination
of the carbon dioxide in soft drinks by carbonyl
sulfide, leading to a toxic by product, hydrogen
sulfide (Nemery et al., 2002).

The Irish Incident
The Irish government ordered an urgent
investigation with reference to the effects of
the so called “functional energy” or stimulant
soft drinks, consequent to the death of a 18-
year-old, following consumption of three cans
of a particular stimulant soft drink. Though
there were differing opinions regarding the
cause of death, caffeine was the principal
suspect (Birchard, 2000).

Social and Behavioral Problems
The Irish government drew the public’s
attention to the use or abuse of stimulant soft

drinks which has one of the highest sales
figures in the world. It is a popular mixer for
vodka among young drinkers. There had been
a rise in aggressive late-night violence. The
situation was so alarming that senior doctors
met the Prime minister and expressed their
concern (Birchard, 2000). Another vital issue
of recent concern is that there has been a high
consumption of drinks containing natural
products with stimulant properties among
young adults. Although they might be
harmless, overdoses or combination of these
with other drinks could be harmful. It is of
critical importance to screen stimulant soft
drinks that are consumed in high quantity
(Maria et al., 2002).

Transition Towards Healthy Soft Drinks
There has been a paradigm shift in the
perception of the soft drink manufacturing
companies in recent times. The renaming of
Australian Soft Drink Association (ASDA) to
Australian Beverages (AB) Council Ltd, reflect
a shift by companies to produce beverages
consistent with trends of International kindred
association. Alternative forms of soft drinks are
introduced in the markets which have a high
bioavailability of calcium, and nutrients similar
to that of milk. These products are known as
‘dair y soft drinks’. The lactose and the
carbonation used in the production of the
‘dairy soft drink’ may also increase calcium
absorption (Schroder et al., 2005).

Dried fruits, especially figs are a convenient
and superior source of important nutrients and
antioxidants (Vinson et al., 2005). Concerted
research efforts should be devoted to
developing soft drinks based on dry fruits and
fruits with high nutritional value. The use of
low calorie soft drinks based on herbal material
enriched with vitamin C and iodine by patients
with diabetes mellitus has resulted in the
improvement of carbohydrate metabolism,
apart from providing iodine and vitamin C
(Maiurnikova et al., 2000).

Despite the caffeine content, tea remains
the most consumed drink in the world after
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water, well ahead of coffee, beer, wine and
carbonated drinks. Tea flavanoids, a potent
source of antioxidants consistently lead to a
significant increase in the antioxidant capacity
of blood and also protects the DNA from
oxidative damage (Rietveld and Wiseman,
2003).

Studies conducted among college students
in the U.S. showed that, majority of them knew
what constituted a healthy diet and the
importance of exercise. Nutrition education
and exercise information for optimal health
need to be disseminated widely to all college
students (Dennis et al., 1995).

SUGGESTIONS

There has been an increasing trend in the sales
and consumption of soft drinks world wide (De
Guzman, 2004). Recent studies conducted in
Saudi Arabia showed that carbonated soft
drinks and fruit juices accounted for the
largest proportion of total fluid intake by
adolescents, to the detriment of nutritious milk
(Bello and Al-Hammad, 2006). Parents and
teachers should evince much concern about
the nutritional health of children and the
school food environment. Dietetic and other
health professionals who work in school
settings should engage parents and teachers
in monitoring policies and practices that
promote and support a healthful school food
environment. The policies and practices
should include, prohibition of the sale of low-
nutrient food and beverages in school campus,
provision of nutrient guidelines for food and
beverages offered in vending machines and
school stores and a ban on advertisement of
food and beverages in the school settings
(French et al., 2003). Nutrition education
among Eskimo teenagers has been shown to
reduce soft drink consumption by 10% (Thiele
and Boushey, 1989). Child nutrition advocates
have called for a reduction in access to soft
drinks in schools as an important step in
optimizing a healthy environment. Soft drink

manufacturers must acknowledge the problem
of rising rates of overweight in children and
work within their spheres of influence to limit
access to soft drinks in schools (White et al.,
2004). Promoting the sale of milk and milk
products including butter milk, yogurt in
school stores and government sponsored
promotion of the food stuffs in public places
where people gather in large numbers such as
bus and railway stations, amusement parks
could also be undertaken. The influence of
parental soft drink intake is stronger than peer
influence, which reflects the responsibility of
the parents. Parents should be aware that their
eating behaviors, including their choice of
beverage, may impact their children’s eating
habits. It is important that parents serve as
positive role models, and their influence
should be considered in designing
interventions to promote healthful beverage
choices by children.

Another strategy aimed at getting children
to eat healthier foods at schools is to change
the pricing structure of foods sold in school
stores. A study conducted in the U.S showed
that the price of  fruits, carrots and salads was
halved, resulting in a four-fold increase in sales
of fruits, and a two-fold increase for carrot, and
a slight increase for salads indicating such
policies may redirect the food choices towards
healthier food (French et al., 1997).

Consideration should be given to
developing public service announcements
promoting healthful eating behaviors, such as
choosing water and milk as beverages. In the
context of obesity prevention and
management, much attention should be given
to encourage substitution of water and/or diet
soft drinks for regular soft drinks (Grimm et
al., 2004).

In many countries there are no regulations
for control of soft drink sales; however few
countries that have experienced ill health
effects due to soft drinks have their own
regulations. For instance, Philippines, a
country where malnutrition is an ominous
health threat, has recently devised a plan that
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would allow citizens to cash in on the country’s
“junk food diet” by taxing every liter bottle of
carbonated soft drink sold.

Little research has been focused on the
beneficial impacts of reduced soft drink intake.
Concerted research directed towards
promotion of positive impact of milk, butter
milk, yogurt and other milk products in lieu of
soft drinks, may prove fruitful. Such studies
while indicating the way for healthy life, may
also present an insight to the multinational
companies to focus their attention towards
development of health centered drinks.

In summary, all stake holders including the
soft drink companies, Governments, parents
and teachers should all play a concerted and
critical role towards solving the problems
related to soft drink consumption with the sole
aim of “Prevention is better than cure”.

REFERENCES

Abdel Rahman, M.S. 1982. The presence of trihalo
methanes in soft drinks. Journal of Applied
Toxicology, 2 (3):165-166.

Amas, A.Y. 2006. The effect of television food
advertisement on children’s food purchasing
requests. Pediatrics International, 48 (2):138-
145.

American Diabetic Association. 2006. Standards of
medical care in diabetes. Diabetes Care, 29 (1):
S4-S42.

Atkinson, M.A. and Eisenbarth, G.S. 2001. Type 1
diabetes: New perspectives on disease
pathogenesis and treatment. Lancet, 358: 221-
229.

Avisar, R. and Savir, H. 1978. Eye injuries due to
explosion of carbonated drink bottles.  Have
Fuah, 95 (92):69-70.

Baskin, M.L., Ard, J., Franklin, F. and Allison, D.B.
2005. Prevalence of obesity in the United
States. Obesity Reviews, 6: 5-7.

Bello, L.L. and Al-Hammad, N. 2006. Pattern of
fluid consumption in a sample of Saudi
Arabian adolescents aged 12-13 years.
International Journal of Paediatric Dentistry,
16 (3): 168-173.

Benabe, J.E. and Maldonado, M. 1994. Disorders
of calcium metabolism. In  Narins, R.G. (Ed).
Maxwell and Kleeman’s Clinical Disorders of
Fluid and Electrolyte Metabolism, 5th edn., p.
1009-1044. New York: McGraw-Hill.

Bevan,  J.L. 2006. Diabetes mellitus: A review of
select ADA Standards for 2006. The Journal
of Nurse Practitioners, 2 (10): 674-679.

Birchard, K. 2000. Irish concerned about health
effects of stimulant soft drinks. The Lancet,
356 (9245):1911.

Black, R.M., Tanaka, P., Leiter, L.A.  and Anderson,
H.G. 1991. Soft drinks with aspartame: Effect
on subjective hunger, food selection and food
intake of young adult males. Physiology and
Behaviour, 49 (4): 803-810.

Boppel, B. 1973. Lead content of food stuffs.
II Lead content of fruit juices, soft drinks
and minera l  waters .
ZLEBENSMITT.UNTERSUCH.FORSCH,
153 (6):345-347.

Botero, D. and Wolfsdorf, J.I. 2005. Diabetes
mellitus in children and adolescents. Archives
of Medical Research, 36 (3):281-290.

Bray, G.A., Nielsen, S.J. and Popkin, B.M. 2004.
Consumption of high fructose corn syrup in
beverages may play a role in the epidemic of
obesity. American Journal of Clinical Nutrition,
79: 537-543.

Campbell, T.C., Parpia and Chen, J. 1998. Diet, life
style, and the etiology of coronary artery
disease: The Cornell China study. American
Journal of Cardiology, 82: 18-21.

Carey, R.W. 1968. Massive extra skeletal calcification
during phosphate treatment of hypercalcemia.
Archives of Internal Medicine, 122: 150-155.

Cassady, D., Townsend, M., Bell, R.A.  and Watnik,
M. 2006. Potrays of branded soft drinks in



ASEAN Food Journal Vol. 14, 69-81

78     Xavier, R., Sreeramanan, S.,  Diwakar, A., Sivagnanam, G.  and Sethuraman, K.R.

popular American movies: a content analysis.
International Journal of Behavioral Nutrition
and Physical Activity, 3 (4): 1-8.

Chen, Q., Mou, S., Hou, X., Riviello, J.M. and Ni,
Z. 1998. Determination of eight synthetic food
colourants in drinks by high performance ion
chromatography. Journal of Chromatography
A, 827 (1):73-81.

Cuce  Nobre, M.R.,  de Lima Dominques, R.Z., Da
Silva, A.R., Basile Colugnati, F.A. and
Carrazedo Taddei, J.A.D.A. 2006. Prevalence
of overweight, obesity, and life style associated
with cardiovascular risk among middle school
students. Revistada Associocao Medica
Brasileira, 52 (2): 118-124.

De Guzman, D. 2004. PepsiCo reports increased
profits and restructures snack options.
Chemical Market Reporter, 266 (12):15.

Dennis, A.L., Ebro, L.L., Warde, W.D. and Groves,
J.G. 1995. Adequacy of fluid intake among
college students. Journal of the American
Dietetic Association, 95 (9-1):A54.

Fagot Campagna, A. 2000. Emergence of type 2
diabetes mellitus in children: Epidemiological
evidence. Journal of Pediatrics Endocrinology
Metabolism, 13 (6):1395-1402.

Fernandez San Juan, P.M. 2006. Dietary habits and
nutritional status of school aged children in
Spain. Nutricion Hospitalaria, 21 (3): 374-378.

Freedman, B.J. 1980. Sulphur dioxide in foods and
beverages: Its use as a preservative and its effect
on asthma. British Journal of Diseases of Chest,
74: 128-134.

French, S.A., Lin, B.H. and Guthrie, J.F. 2003.
National trends in soft drink consumption
among children and adolescents age 6 to 17
years. Prevalence, amounts, and sources, 1977/
1978 to 1997/1998. Journal of American
Dietetics Association, 103: 1326-1331.

French, S.A., Story, M., Fulkerson, J.A. and Gerlach,
A.F. 2003. Food environment in secondary
schools A la carte, vending machines and food
policies and practices. American Journal of
Public Health, 93: 1161-167.

French, S.A., Story, M., Jeffery, R.W., Synder, P.,
Eisenberg, M., Sidebottom, A. and Murray, D.
1997. Pricing strategy to promote fruit and
vegetable purchase in high school cafeterias.
Journal of the American Dietetics Association,
97 (9): 1008-1010.

Garcia, E.M., Cabrera, C., Sanchez, J., Lorenzo,
M.C. and Lopez, M.C. 1999. Chromium levels
in potable water, fruit juices and soft drinks:
influence on dietary intake. Science of the
Environment, 241 (1-3): 143-150.

Gerhardsson, A., Oskarson,  Skerfving, S. 1994. Acid
precipitation effects on trace elements and
human health. Science of the Total
Environment, 153:237-245.

Grimm, G.C., Harnack, L. and Story, M. 2004.
Factors associated with soft drink consumption
in school-aged children. Journal of the
American Dietetics Association, 104 (8): 1244-
1249.

Hallstrom, H., Wolk, A., Glynn, A. and Michaelsson,
K. 2006. Coffee, tea and caffeine consumption
in relation to osteoporotic fracture risk in a
cohort of Swedish women. Osteoporosis
International, 17 (7):1055-1064.

Jagannatha, K.S. and Valeswara, G. 1995.
Aluminium leaching from utensils during
cooking and storage. Environment and
Ecology, 8: 146-148.

Jandt,  K.D. 2006. Probing the future in functional
soft drinks on nanometer scale towards tooth
friendly soft drinks. Trends in Food Science
and Technology, 17 (5): 263-271.

Jimenez-Farfan, M.D., Hernandez-Guerrero, J.C.,
Loyola-Rodriguez, J.P. and Ledesma-Montes,
C. 2004. Fluoride content in bottled waters,
juices and carbonated soft drinks in Mexico
city, Mexico. International Journal of Pediatric
Dentistry, 14 (4): 260-266.

Kawai, C., Wakabayashi, A., Matsumura, T. and Yui,
Y. 1980. Reappearance of beriberi disease in
Japan. A study of 23 cases. The American
Journal of Medicine, 69 (3): 383-386.



ASEAN Food Journal Vol. 14, 69-81

Soft Drinks and Hard Facts: A Health Perspective     79

Kubik, M.Y., Lytle, L.A. and Storey, M. 2005. Soft
drinks, candy, and fast food: What parents and
teachers think about the middle school food
environment. Journal of the American Dietetic
Association, 105 (2): 233-239.

Larsson,  S.C., Bergkvist, L. and Wolk, A. 2006.
Consumption of sugar and sugar-sweetened
foods and the risk of pancreatic cancer in a
prospective study. American Journal of Clinical
Nutrition, 84 (5): 1171-1176.

Llamas, N.E., Maria, S.D., Palomeque, M.E. and
Fernandez Band, B.S. 2005. Automated
turbidimetric determination of cyclamate in
low calorie soft drinks and sweeteners without
pretreatment. Analytica Chimica Acta, 539 (1-
2): 301-304.

Lussi, A., Jaggi, T. and Scharer, S. 1993. The
influence of different factors on in vitro
enamel erosion. Caries Research, 27: 387-393.

Lv, N. and Cason, K.L. 2004. Dietary pattern change
and acculturation of Chinese American in
Pennsylvania. Journal of the American Dietetic
Association, 104 (5): 771-778.

Ma, D. and Jones, G. 2004. Soft drinks and milk
consumption, physical activity, bone mass, and
upper limb fractures in children: A population-
based case control study. Calcified Tissue
International, 75 (4): 286-291.

Maiurnikova, L.A., Ignatova, A.I., Zinchuk, S.F. and
Pozniakovskii, V.M. 2000. Use of a specialized
soft drink based on plant raw material in
nutrition of patients with diabetes mellitus.
Voprosy Pitaniia, 69 (1):35-36.

Maria, A.S., Diaz, M.M., Lopez, A., de Miguel, M.T.,
Fernandez, M.J. and Ortiz, A.I. 2002. In vitro
toxicity of stimulant soft drinks. Ecotoxicology
and Environmental Safety, 53 (1):70-72.

Massey, L.K. and Hollingbery, P.W. 1988. Acute
effects of dietary caffeine and sucrose on
urinar y mineral excretion of healthy
adolescents. Nutrition Research, 8 (9): 1005-
1012.

Massey, L.K. and Strang, M.M. 1982. Soft drink
consumption, phosphorus intake, and

osteoporosis. Journal of American Dietetic
Association, 80: 581-583.

Massey, R.C. and Taylor, D. 1991. Aluminium in
food and the environment. London: Royal
Society of Chemistry,

Mathew, R.J. and Wilson, W.H. 1985. Caffeine
induced changes in cerebral circulation.
Stroke, 16: 814-817.

Mattsson, P. 2001. Headache caused by drinking
cold water is common and related to active
migraine. Cephalalgia, 21 (3):230-235.

Monte, W.C. 1984. Aspartame: Methanol and public
health. Journal of Applied Nutrition, 36 (1):
42-54.

Nemery, B., Fischler, B., Boogaerts, M., Lison, D.
and  Williems, J. 2002. The Coca-Cola incident
in Belgium, June 1999. Food and Chemical
Toxicology, 40 (11): 1657-1667.

Nielsen, S.J. and Popkin, B.M. 2004. Changes in
beverage intake between 1977 to 2001.
American Journal of Preventive Medicine, 27
(3): 205-210.

Nwoha, P.U. 1992. The immobilization of all
spermatozoa in vitro by bitter lemon drink and
the effect of alkaline pH. Contraception, 46
(6): 537-542.

Oei, S.G., Vosters, R.P.L. and Van der Hagen, N.L.J.
1989. Fetal arrhythmia caused by excessive
intake of caffeine by pregnant women. British
Medical Journal, 298 (6673):568.

Ogden, C.L., Flegal, K.M., Carroll, M.D. and
Johnson, C.L. 2002. Prevalence and trends in
obesity among Unites States Children and
adolescents, 1999-2000.  Journal of American
Medical Association, 288: 1728-1732.

Parker. 1986. Caffeine-induced psychosis. Canadian
Journal of Hospital Pharmacy, 39 (1):13-15.

Perrin, E.M., Flower, K.B., Garret, J. and
Ammerman, A.S. 2005. Preventing and
treating obesity: Pediatricians’ self-efficacy,
barriers, resources, and advocacy. Ambulatory
Pediatrics, 5 (3):150-156.



ASEAN Food Journal Vol. 14, 69-81

80     Xavier, R., Sreeramanan, S.,  Diwakar, A., Sivagnanam, G.  and Sethuraman, K.R.

Riesselmann, B., Rosenbaum, F., Roscher, S., and
Schneider, V. 1999. Fatal caffeine intoxication.
Forensic Science International, 103 (1): 49-52.

Rietveld, A. and Wiseman, S. 2003. Antioxidant
effects of tea: Evidence from human clinical
trials. Journal of Nutrition, 133 (100): 3285-
3292.

Rogers, P.J., Pleming, H.C.  and Bundell, J.E. 2003.
Aspartame ingested without tasting inhibits
hunger and food intake. Physiology and
Behaviour, 47 (6): 1239-1243.

Satia, J.A., Patterson, R.E., Kristal, A.R., Hislop, T.G.,
Yasui, Y. and Taylor, V.M. 2001. Development
of scales to measure dietary acculturation
among Chinese Americans and Chinese
Canadians. Journal of the American Dietetic
Association, 101: 548-553.

Schernhammer, E.S., Hu, F.B., Giovannucci, E.,
Michaud, D.S., Colditz, G.A., Stampfer, M.J.
and Fuchs, C.S. 2005. Sugar-sweetened soft
drink consumption and risk of pancreatic
caner in two prospective cohorts. Cancer
Epidemiology Biomarkers and Prevention, 14
(9): 2098-2105.

Schroder, B.G., Griffin, I.J., Specker, B.L. and
Abrams, S.A. 2005. Absorption of calcium from
the carbonated dairy soft drink is greater than
that from fat –free milk and calcium-fortified
orange juice in women. Nutrition Research,
25 (8): 737-742.

Selekler, H.M. and Komsuoglu, S.S. 2005. The
headache triggered with ingestion of hot and
soft fuzzy drinks: Similarity with ice cream
headache. Agri, 17 (2): 26-28.

Seruga, M., Grgic, J. and  Mandic, M. 1994.
Aluminium content of soft drinks from
aluminium cans.  ZLebensm Unters Forsch,
198 (4): 313-316.

Shuster, J., Jenkins, A., Logan, C., Barnett, T.,
Riehle, R., Zackson, D., Wolf, H., Dale, R.,
Daley, M., Malik, I. and Schnarch, S. 1992. Soft
drink consumption and urinar y stone
recurrence: A randomized prevention trial.
Journal of Clinical Epidemiology, 45 (8): 911-
916.

Sorvari, R. and Rytoma, I. 1991. Drinks and dental
health. Proceedings of the Finnish Dental
Society, 87: 621-631.

Steinman, H.A. and Weinberg, E.G. 1986. The
effects of soft-drink preservatives on asmatic
children. South African medical Journal, 70
(7): 404-406.

Storey, E. and Masters, C.L. 1995. Amyloid,
aluminum and the etiology of Alzheimer’s
disease. Medical Journal of Australia, 163: 256-
259.

Tahmassebi, J.F., Duggal, M.S., Malik-Kotru, G. and
Curzon, M.E.J. 2006. Soft drinks and dental
health: A review of the current literature.
Journal of Dentistry, 34 (1): 2-11.

Temple, N.J., Steyn, N.P., Myburgh, N.G. and Nel,
J.H. 2006. Food items consumed by students
attending schools in different socioeconomic
areas in Cape Town, South Africa. Nutrition,
22 (3): 252-258.

Thiele, M.C. and Boushey, C.J. 1989. Soft drink
consumption among Yupik Eskimo teenagers.
Alaska Medicine, 31 (1):1-3.

Trinchieri, A., Lizzano, R., Bernardini, P., Nicola,
M., Pozzoni, F., Romano, A.L., Serrago, M.P.
and Confalalonieri, S. 2002. Effect of acute
load of grapefruit juice on urinary excretion
of citrate and urinary risk factors for renal
stone formation. Digestive and Liver Diseases,
34 (2): 160-163.

Vandeloo, M.J., Bruckers, L.M. and Janssens, J.P.
2007. Effects of life style on the onset of
puberty as determinant for breast cancer.
European Journal of Cancer Prevention, 16
(1): 17-25.

Vereecken, C.A., Todd, J., Robert, C., Mulvihill, C.
and  Maes, L. 2006. Television viewing
behaviour and associations with food habits in
different countries. Public Health Nutrition,
9 (2):244-250.

Vinson, J.A., Zubik, L., Bose, P., Samman, N. and
Proch, J. 2005. Dried fruits: Excellent in vitro
and in vivo antioxidants. Journal of the
American College of  Nutrition, 24 (1): 44-50.



ASEAN Food Journal Vol. 14, 69-81

Soft Drinks and Hard Facts: A Health Perspective     81

Watson, J.M., Lunt, J., Morris, S., Weiss, M.J., Hussey,
D. and Kerr, D. 2000. Reversal of Caffeine
withdrawal by ingestion of a soft beverage.
Pharmacology Biochemistry and Behaviour, 66
(1): 15-18.

White, A.A. and Nitzke, S. and  Peterson, K. 2004.
Are soft drinks getting a bum rap? We don’t
think so. Journal of Nutrition Education and
Behaviour, 36 (5): 266-271.

Wicher, K. and Reisman, R.E. 1980. Anaphylactic
reaction to penicillin (or penicillin-like
substance) in a soft drink. Journal of Allergy
and Clinical Immunology, 66 (2):155-157.

Wongkhantee, S., Patanapiradej, V., Maneenut, C.
and Tantbirojn, D. 2006. Effect of acidic food
and drinks on surface hardness of enamel,
dentine, and tooth coloured filling materials.
Journal of Dentistry, 34 (3): 214-220.

World Health Organization. 2000. Obesity.
Preventing and managing the global endemic:
WHO Technical Report Series number, 894,
WHO, Geneva.

Wright, C.M., Parker, L., Lammon, D. and Craft,
A.W. 2001. Implications of childhood obesity
for adult health: Findings from thousand
families cohort study. British Medical Journal,
323: 1280-1284.

Xavier, R., Rekha, K. and Thiyagar, N. 2004.
Farmers and formulations - Rural health
perspective. Medical Journal of Malaysia, 60
(1): 118-123.


