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ABSTRACT
Osteoporosis defined as a disease in which the density of bone reduced then became greatly porous and fragile at the end stage of the disease. The
consequences of the disease include back pain, repeated bone fractures and up normal posture as a result of weakening skeleton. The issue of calcium
levels affected (or not) by carbonated beverage consumption is under investigation. Calcium levels altered by changes in intake of calcium, excretion
of calcium, absorption of calcium, or alterations in the feedback control mechanisms that affect bone density, or the supply of critical minerals (primarily
calcium and phosphorus). Calcium is an important mineral in the development and maintenance of bone density. A lack of adequate levels of calcium
leads to fractures and osteoporosis. Milk is the major source of calcium for most children’s diets, accounting for about 50% of the daily requirement.
In recent decades, carbonated beverages displaced milk, which may be a contributing factor to the 30% to 40% decline in calcium intake among children
and adolescents. Ten randomized control trials and with a minimum follow-up of 12 months included. Results of the various studies suggested that
replacing milk consumption with soft drinks leads to the risk of decreasing the bone density in children and adults.
Keywords: Cola, Calcium Level, Bones, Children, Osteoporosis, Carbonated beverage.

INTRODUCTION
Osteoporosis defined as a disease in which the density of bone
reduced then became greatly porous and fragile at the end stage
of the disease. The consequences of the disease include back pain,
repeated bone fractures and up normal posture as a result of
weakening skeleton. 1

The evidence for the association between soft drinks intake and
risk of decreasing bone density remains weakest.6
We have sought to summarize evidence from Cochrane
systematic reviews and other resources that included clinical trial
data on the displacement of milk consumption by soft drinks
leading to a risk of fractures and osteoporosis.

The issue of calcium levels being affected (or not) by carbonated
beverage consumption is under investigation. Calcium levels can
be altered by changes in intake of calcium, excretion of calcium,
absorption of calcium, or alterations in the feedback control
mechanisms that effect bone density, or the supply of critical
minerals (primarily calcium and phosphorus).1 Calcium is an
important mineral in the development and maintenance of bone
density. A lack of adequate levels of calcium leads to fractures
and osteoporosis.2

Drinking cola beverages, which contain phosphoric acid and
often caffeine, may increase the fragility of bones in children and
adolescents through interactions with the bone mineral content
and has been found by several investigators to be associated with
an increased risk of bone fractures.7

Milk is the major source of calcium for most children’s diets,
accounting for about 50% of the daily requirement. In recent
decades, carbonated beverages have displaced milk, which may
be a contributing factor to the 30% to 40% decline in calcium
intake among children and aldolescents.3

DISCUSSION

In fact, carbonated beverages are now the beverage of choice in
women aged 20 to 40 years. 4
The American Academy of Pediatrics committee on school health
has issued a policy statement on soft drinks in schools. It states
the potential health problems associated with a high intake of soft
drinks, including the displacement of milk consumption leading
to a risk of fractures and osteoporosis. 5

We aim to identify, retrieve, and assess all studies evaluating the
association between soft drinks intake and risk of decreasing bone
density in children and adults.

This was a systematic review conducted by seven authors
independently searched Medline, Scopus, Embase, Cochrane and
PubMed for studies that had the association between soft drinks
intake and risk of decreasing bone density in children and adults.
Randomized controlled trials (RCTs) or quasi-RCTs assessing the
impact of soft drinks in increasing the risk of bone density was
included Five reviewers performed the literature search in
PubMed and Cochrane Database. The references of initially
retrieved articles independently using the following terms: Soft
drinks and osteoporosis, Cola intake and calcium absorption,
carbonated beverage and bone density and phosphorus contained
drinks and calcium absorption.
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The systematic review combines RCT studies and Non-RCT
studies to be included in our research. We screened the targeted
studies using a search strategy will be mentioned later to include
studies that match perfectly with research’s clinical question or to
exclude studies that are out of focus to the research’s clinical
question. The Non-RCT studies could be Case-Control studies,
Cohort Studies, and sometimes Cross-sectional studies. In
addition, we defined a clear inclusion and exclusion criteria to be
used in the inclusion and exclusion process of the studies.
The participants in our research were pointed to the pediatric
population, and we used the well-built PICO question to define
the participants clearly, so we can exclude the participants who
are non-relevant to the research’s clinical question. Children who
are aged 5 to 18 years old and diagnosed with hypokalemia that
is identified by the clinical presentation of the syndrome was
included in the review.
The chronic consumption of large amounts of cola-based soft
drinks may result in severe symptomatic hypokalemia. Cola soft
drinks may contain large amounts of glucose (up to 11 g of sugar
per dl in regular colas). Thus, the excessive consumption of these
preparations may lead to osmotic diuresis and inappropriate
urinary potassium loses. In addition, the large glycemic load may
result in hyperinsulinemia which, in turn, may lead to potassium
redistribution into cells. Thus, high glucose intake leads to
hypokalemia.
The outcomes measured in this review classified into primary
outcome and secondary outcome, accordingly the primary
outcome was the serum potassium levels. the secondary outcome
was the Serum phosphorus.
The research study design was a systematic review which was
conducted by seven independent authors searched Cochrane and
PubMed locating any updated literature comparing soft drinks
consumer and Non-soft drinks consumer regarding its effect on
public health or bone health. We included various study designs
assessing the impact of phosphoric acid containing beverages on
children bone health. We retrieved the articles using predefined
search terms e.g.: Soft drinks, cola intake, carbonated beverage,
phosphoric acid drinks.
We extracted data from current Cochrane reviews studies to
peruse the characteristics, risks of bias and data for the outcomes
specified in Table 1. In addition, we searched for newly published
articles describe the same research findings.
We designed an extraction form which used in the extraction
process in our research. we used the software named as
Covidence to screen the studies and to extract the data from it.

Consequently, the covidence software itself has a built-in
extraction form which used to extract data from the included
studies.
Two authors independently assessed the quality of evidence in the
included studies using the ’Risk of bias’ table specified in Table
4 and Summary of findings Table specified in Table 2,3.
7 Studies with a minimum follow-up of 3 months were included.
Results of the various studies suggested that replacing milk
consumption with soft drinks leads to the risk of decreasing the
bone density in children.
The characteristics of the included studies are summarized in
Table 2,3. All the reviews used the same inclusion criteria
(randomized controlled trials in patients of age from 5-18 years
old with high soft drinks intake) and outcome measures (Serum
potassium, Serum phosphorus). The latest search dates in the
reviews ranged from 1990 to 2017. Including the new studies,
there are a total of 7 studies on 2270 children in the reviews.
We used the Covidence assessing items to peruse the risk of bias
of the included studies. The assessing items were: Incomplete
outcome data, Selective outcome reporting, Selective outcome
reporting, Allocation Concealment and Blinding of outcome
assessor. Each item described in detail in the Covidence system.
The review includes studies comparing a group of patients
consuming cola or phosphoric acid containing drinks highly (3-6
per day) versus a group of non-consumer patients. Henceforward
some studies showed a significant decrease in the Mean±SD for
the patient’s groups with excessive soft drinks consumption in
contrast to the patient’s groups not consuming or received normal
milk intake.
Some studies almost measure the effect of the intervention using
the statistical methods includes mean difference and confidence
interval of 95%. Henceforward studies showed a significant
decrease in the Mean difference for the patient’s groups with
excessive soft drinks consumption in contrast to the patient’s
groups not consuming or received normal milk intake.
CONCLUSION
Our systematic review suggests that soft drinks may contribute to
the reduction of the bone density in children and adults. The
review demonstrates a strong evidence that high cola intake is
associated with decreasing in serum calcium concertation with
cola or soft drinks consumer. In addition, cola intake is associated
with increases in serum phosphorus concentration which leads to
the risk of decreasing calcium concentration and bone density and
osteoporosis.

Table 1: Inclusion and exclusion criteria
Inclusion criteria
Children with high soft drinks intake
Age from 5 to 18
Patients demonstrates hypokalemia with Cola or soft drinks intake

Exclusion criteria
Adults diagnosed with INS
Children aged above 18
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Table 2: The characteristics of the included studies and summary of finding
Study title

Study design

Participants

Intervention

Comparison

Mean±SD

Outcome
measures

Carbonated soft drink
consumption and bone
mineral density in
adolescence: the
Northern Ireland Young
Hearts project 8
Carbonated beverages,
dietary calcium, the
dietary
calcium/phosphorus
ratio, and bone fractures
in girls and boys. 9
Relationship between
carbonated and other
low nutrient
dense beverages and
bone mineral content of
adolescents 10

cross-sectional

1335

Soft drinks
intake

Non-soft
drinks intake

77±22

↓ Serum
potassium

1598±480

Quality of
the
evidence
(GRADE)
⊕⊕⊕⊕
High

↑ Serum
phosphorus
RCT

130

Soft drinks
intake

Non-soft
drinks intake

76±23

↓ Serum
potassium

1220±280

⊕⊕⊕⊕
High

↑ Serum
phosphorus
RCT

115

Soft drinks
intake

Non-soft
drinks intake

55±21

↓ Serum
potassium

1200±230

⊕⊕⊕⊕
High

↑ Serum
phosphorus
Table 3: The characteristics of the included studies and summary of finding

Study title

Study
design

Participants

Intervention

Comparison

95% CI
MD

Primary
outcome
measures

Carbonated soft drink
consumption and bone
mineral density in
adolescence: the
Northern Ireland Young
Hearts project 11

crosssectional

1335

Soft drinks
intake

Non-soft
drinks intake

MD: -36.0; 95%
CI:
-124.26, 42.
16

↓ Serum
potassium

Effects of Soft Drink
Consumption on
Nutrition and Health: A
Systematic Review and
Meta-Analysis 12

Systematic
review

Teenaged Girls,
Carbonated Beverage
Consumption,
and Bone Fractures 13

crosssectional

80

460

Soft drinks
intake

Soft drinks
intake

Non-soft
drinks intake

Non-soft
drinks intake

MD: -4.05; 95%
CI:
-58.31, 48.21
MD: -45.0; 95%
CI:
-134.26, 52.
26
MD: -6.05; 95%
CI:
-78.31, 58.21
MD: -30.0; 95%
CI:
-111.26, 42.
26

Quality of
the
evidence
(GRADE)
⊕⊕⊕⊕
High

↑ Serum
phosphorus

↓ Serum
potassium

⊕⊕⊕⊕
High

↑ Serum
phosphorus

↓ Serum
potassium

⊕⊕⊕⊕
High

↑ Serum
phosphorus

MD: -3.05; 95%
CI:
-40.31, 30.21
Table 4: The risks of bias in the included studies
Study I.D
Ref # 8
Ref # 9
Ref # 10
Ref # 11
Ref # 12
Ref # 13

Incomplete
outcome data
LOW
LOW
LOW
LOW
LOW
LOW

Selective outcome
reporting
LOW
LOW
LOW
LOW
LOW
LOW
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