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SUMMARY
Objectives: Soft drinks are a major component of daily caloric and sugar intake. This is especially true for children and adolescents. The WHO 

as well as many other institutions currently recommend to increase research on the determinants of soft drink consumption. We submit a current 
systematic review on this topic.

Methods: In accordance with the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) statement, we included all 
quantitative observational studies that comprise samples from developed countries in the age range 0–18 years and are listed in PubMed, Socio-
logical Abstracts and the Social Sciences Citation Index. Publication period was not limited. The second and the last author screened all 10,392 
hits independently with both reviewers being blinded. Interrater reliability (agreement and Cohen’s kappa) was 97%/0.73 for the selection of titles, 
91%/0.83 for abstracts and 91%/0.80 for full texts.

Results: Results of 43 included studies, published between 2001 and 2017, show that children and adolescents consuming soft drinks tend 
to be older, male and of lower social status. Important contextual factors promoting consumption include constant availability at home, at schools 
or elsewhere as well as restrictions by parents and rules concerning drinks during meals or generally at home. The association between media 
consumption and soft drink consumption is particularly striking. Other factors in the food environment (choice of food and alternative drinks at 
home, having meals together, motivation, knowledge about nutrition and healthy eating) are of minor importance.

Conclusions: When introducing interventions parents should play a major role because they serve as physical and social gatekeepers for this 
early risk factor of juvenile obesity.
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INTRODUCTION

The need to promote healthy eating habits has intensified in 
recent years as a result of the growing global epidemic of obesity 
among young people. Although the causes of obesity are com-
plex, soft drinks have been identified as an important factor in 
the observed rise in the prevalence of obesity, particularly among 
children and adolescents (1). Longitudinal data suggests that as 
little as one additional serving per day is associated with a greater 
risk of increased BMI among adolescents (2). This is not surpris-
ing since, to a large extent, these empty calories represent energy 
added to, not displacing, other dietary intake (3). As is already 
known, compared to other forms of calories, soft drinks do not 
lead to feelings of satiety, but rather increase hunger levels and 
prompt food consumption after drinking (2, 4). 

Furthermore, in addition to playing a role in the development 
of obesity, excessive consumption of soft drinks has consistently 
been associated with the development of metabolic syndrome, type 
2 diabetes, poor oral health (e.g. dental caries), and the displacement 
of milk and calcium in the diet (5). In addition to this, the phosphoric 
acid found in sweetened cola beverages in particular has been found 
to cause erosive lesions and may therefore increase bone loss (6). 

The World Health Organization has therefore emphasized the 
“need to evaluate different behavioural-change approaches to 
promote the reduction of free sugars intake; in particular the intake 
of sugar-sweetened beverages” (7). Since unhealthy dietary habits 
such as soft drink consumption are formed during childhood, it is 
therefore important to understand the factors influencing these be-
haviours in children and adolescents in particular (8). This detailed 
understanding of the relative importance of determinants and cor-
relates is an essential prerequisite in order to prioritise the factors 
that have the greatest potential to reduce soft drink consumption 
and to inform the development of effective interventions (9). 

To date, only one systematic review has been carried out in 
this field, looking at the consumption of sugar-sweetened bever-
ages (SSBs) by young children (8). However, in addition to the 
typical range of soft drinks (non-alcoholic carbonated and non-
carbonated sweetened beverages), this review also includes many 
other sweetened beverages such as energy drinks, sports drinks, 
tea and coffee drinks. Furthermore, this review limits its literature 
search to young children aged 0–6 years and publications from 
the beginning of 1999 to mid-2014. 

The aim of this systematic review is therefore to summarise the 
current state of global research on the determinants and correlates 
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affecting soft drink consumption by children and adolescents ap-
plying the classification used by Pabayo et al. (10), with a focus 
on developed countries.

MATERIALS AND METHODS

Definitions 
There is currently no internationally accepted standard defini-

tion of what constitutes a ‘soft drink’(8). It was therefore a chal-
lenge to specify the definition for this review prior to selecting 
studies. On the one hand, it was important to ensure that the 
definition was not too broad, as this would lead to watered-down 
results, yet at the same time it should not be too narrow so as to 
exclude key studies. Therefore, the definition of soft drinks used 
here included the typical range of non-alcoholic, carbonated and 
non-carbonated sugar-sweetened beverages (e.g., cola, lemon 
and orange sodas, etc.). If a study also included fruit drinks, 
artificially sweetened beverages (“diet” or “zero” sodas), non-
alcoholic cordials, Kool Aid and the like in their classification of 
soft drinks, we included it in this review. After all, basic health 
risks that are associated with soft drinks (such as development of 
a preference for sweet tastes, stimulation of appetite, displacement 
of milk and calcium in the diet) are still equally applicable when 
these versions – including sugar-free variants – of soft drinks are 
consumed (11). 

However, if a study included coffee or tea-based drinks (e.g., 
iced coffee, iced tea) or energy or sports drinks in their classifi-
cation of soft drinks, we excluded it from the review. Although 
these beverages usually contain similarly large amounts of added 
sugar (12), further studies have shown that adolescent consumers 
and their parents tend to subjectively view the health effects of 
these particular types of sweetened beverages differently than 
other soft drinks, to the contrary, they exhibit positive associa-
tions with several healthy lifestyle practices (4, 12). As we think 
that studies comprising these specific types of beverages are 
difficult to compare with studies that only included typical soft 
drinks like cola, lemon and orange sodas, we excluded them for 
methodological reasons.

Information Sources
The methods used in this review are based on the Preferred 

Reporting Items for Systematic Reviews and Meta-Analyses 
(PRISMA) Statement (13). We searched the PubMed, Sociological 
Abstracts (via Proquest) and the Social Sciences Citation Index 
(via Web of Science) databases using the keywords “soft drink” 
or “sweetened beverage” alternatively. Both of these are estab-
lished entry terms from the Medical Subject Headings (MeSH) 
thesaurus. In addition, we also conducted searches using the 
German translations of these keywords. The complete database 
search was carried out on 16 March 2019.

Eligibility Criteria
Publications were considered eligible if they met the following 

criteria: quantitative observational study – e.g., prospective or 
retrospective, cross-sectional or longitudinal; also baseline data 

of a randomised controlled trial or another kind of experiment 
according to the definition of Altman (14), data from nations 
with developed economies according to the United Nations (15), 
study sample between 0–18 years of age, published in English or 
German, consumption of soft drinks or sweetened beverages as 
dependent variable (main outcome or one of the main outcomes 
in accordance with the above definition), and determinants or 
correlates of consumption as independent variables. 

Studies were subsequently ruled out if they met any of the 
following criteria: letter, commentary, case report, review, meta-
analysis, qualitative study or mixed-methods study as type of pub-
lication, study at macro level (campaign report, trend and market 
analysis, sales and tax report, analysis of structural measures at 
macro level – e.g., sugar tax, food marketing), study focussed on 
soft drink consumption as a risk factor for diseases (e.g., type 2 
diabetes, depression, mental health) or for other outcomes (e.g. 
BMI), and sample that included adults.

Study Selection and Evaluation
The keywords were deliberately kept general and not restricted 

to the paper title or abstract, i.e. [tiab]. This was done in order to 
generate the biggest possible hit list; each relevant study was then 
selected by means of manual screening. There were no restrictions 
in terms of publication date. 

All identified articles were imported into Rayyan, a web-based 
tool for systematic reviews (16). The 10,392 articles were initially 
reduced to 4,961 by excluding duplicates. Two of the authors 
(LS and NO) then carried out an independent screening of all 
articles. Using a multi-step selection process including review 

Fig. 1. Flowchart of systematic literature selection process.
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of the title, abstract and full-text article (Fig. 1), both reviewers 
decided independently and blinded whether each study met the 
inclusion criteria. After each selection step, we discussed deci-
sions regarding the inclusion or exclusion of a study. Details of 
the selection process are shown in Figure 1. 

In most cases both reviewers agreed during the multi-step 
selection process for titles (97%), abstracts (91%) and full-text 
articles (91%). Cohen’s kappa (κ) as a measure of inter-rater 
reliability was 0.73, 0.83 and 0.80, respectively, which reflects 
substantial to almost perfect agreement (17). The few cases in 
which the reviewers disagreed about inclusion criteria were ad-
ditionally evaluated by the first author (SS) and then discussed 
at team meetings until a consensus was reached.

Data Collection Process
Each study was evaluated using a standardised, pretested ex-

traction form. For the purposes of quality assurance, two authors 
(LS and NO) reviewed all studies finally included in the review 
twice to ensure agreement and consistency in data extraction and 
reporting. We extracted information from the full-text articles 
about the sample characteristics (e.g., study region, age range, 
sample size, data generation period) and the operationalisation 
of beverage consumption. 

Synthesis of Results
We performed a non-quantitative synthesis of all socio-

demographic, environmental and behavioural determinants or 
correlates of soft drink consumption. We used the final statisti-
cal model within each publication. The final model was deemed 
to be the most comprehensive statistical analysis, such as the 
regression with the largest sample size or which accounted for 
the most predicting factors. Where analyses were stratified ac-
cording to boys and girls with a final analysis of the total sam-
ple, the latter analysis was used for the purposes of this review. 
Where multiple regressions were carried out for various different 
possible outcomes, we selected the analysis that best matched 
our above-specified definition of “soft drinks”. For example, 
if five regressions were conducted for the outcomes “regular 
soft drinks”, “diet drinks”, “sports drinks”, “sweetened milk”, 
and “all sweetened beverages” in which all other conditions 
were equal, the first regression was selected for the following 
overview of results. 

The summary of results includes all independent variables that 
were reported in the original model. Interaction effects that were 
additionally calculated in a very small number of articles have 
not been depicted for the sake of clarity. 

In accordance with the suggestion from Pabayo et al. (10), we 
have grouped the determinants within this summary of results 
into socio-demographic, environmental and behavioural factors; 
subcategories have been created within these main categories us-
ing standard terminology. Conceptually similar exposures were 
combined. For each potential determinant, findings from indi-
vidual studies were categorised as “positive association”, “nega-
tive association” and “no association or mixed results” with soft 
drink consumption. Studies were assigned to one of these three 
categories based on the predefined significance level of p ≤ 0.05. 
It was not possible to conduct an additional meta-analysis due to 

the heterogeneity between studies (particularly in terms of study 
design, participant characteristics, determinants and correlates) 
and analyses (statistical evaluation process). 

RESULTS

Study Characteristics 
In total, 43 studies were identified which met our inclusion 

criteria. The key characteristics of these studies are summarised 
in Table 1. 

The studies on the determinants for soft drink consumption 
were mainly conducted in Europe (n = 22) and the USA (n = 16). 
Three studies were from Australia and two from Canada (Table 
1). The studies were published between 2001 and 2017. The 
furthest that the underlying datasets for these studies date back 
is the late nineties.

Depending on the study, the age of the children and adolescents 
surveyed ranged from 0 to 18 years. Sample sizes summed to a 
total of 264,485 participants and ranged in size from 69 to more 
than 110,000 participants with a median sample size across all 
studies of 1,336 participants. Of 43 studies, 14 study samples were 
population-based and 16 were carried out in schools. In terms of 
the methods used, most of the studies reviewed presented multiple 
linear (n = 12) or logistical (n = 15) regression analyses (Table 1). 

The lack of a standard definition for soft drink consumption 
was clearly reflected in the very different ways in which the 
investigated outcomes were operationalised. Firstly, different 
types of beverages were grouped together (e.g., “coke or other 
soft drinks that contain sugar”, “sweetened soft drinks” or “caloric 
carbonated and non-carbonated soft drinks”). Secondly, within 
the relevant statistical analyses, these outcomes were sometimes 
listed as dummy variables (≥ 1 time/day, ≥ 4 times/week, etc.), 
sometimes as ordinal variables and sometimes as continuous 
variables (Table 1). 

Furthermore, it should be noted that important information 
concerning methodology was lacking in many cases. In five stud-
ies, the age of the participants was only given as an arithmetic 
mean without a minimum/maximum range. In five other studies, 
it was only possible to gauge the age of the participants based 
on information about which school year groups were surveyed. 
Information about when data collection was carried out was 
completely missing in five further studies. 

Results of Individual Studies 
With regard to socio-demographic groups, soft drink consump-

tion generally occurred more among older children than younger 
ones and more among boys than girls (Table 2). These are the 
key findings in terms of horizontal inequalities. Studies that 
found no significant correlation with age tended to be based on 
adolescents instead of children, suggesting that a plateau effect 
develops during adolescence. 

Where vertical inequalities – typical socioeconomic status 
(SES) differences – were found, these were always linked to a 
negative family social gradient. As such, soft drink consumption 
was considerably higher in families with a low level of education 
or low SES (Table 2).
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With respect to environmental factors, social-ecological theory 
differentiates between the physical and the social environment. It 
would seem that direct accessibility and availability of soft drinks 
are the most reported factors when it comes to the physical en-
vironment in which soft drinks are consumed (Table 2). It would 
appear that if a child is always given a glass of lemonade at lunch, 
a bottle of coke is always on the dinner table in the evening, there 
is usually a cold bottle of soda in the fridge or the drinks machines 
and dispensers at school are filled with soft drinks, these physical 
conditions have a decisive influence on actual consumption. In 
contrast, findings on the significance of less specific determinants 
and correlates such as alternative drinks, other elements of the 
food environment and information about the home environment 
are scarce and inconsistent (Table 2).

When considering the social environment, it is noticeable 
that many studies have investigated the role of the parents as the 
central agents of socialisation for children and adolescents. Of 
all family-related factors, it was found that children’s consump-
tion of soft drinks is closely associated with how their parents 
act as role models and which rules, limitations and agreements 
are imposed. Relevant are the examples set by the parents regu-
larly drinking soft drinks on certain occasions and whether the 
parents set clear rules for their children (e.g., table rules, daily 
limits, purchase bans, etc.). Data on all other parental charac-
teristics and the underlying family environment is otherwise 
inconsistent. Here, too, it would seem that other less specific 
factors, such as parental nutrition knowledge, eating family 
meals together regularly or parental encouragement, support 
and practice of healthy eating habits do not play a distinct role. 

Findings on behavioural determinants support this impression. 
Whilst the attitudes and habits of children and adolescents regard-
ing soft drinks clearly determine their consumption, it would seem 
that there is an unclear relationship between their attitudes and 
habits regarding healthier food and drink choices and their soft 
drink consumption (Table 2). Of the other behaviour-related fac-
tors investigated, the one that really stands out is a clear positive 
association between media use (television, computer, smartphone) 
and soft drink consumption.

DISCUSSION

Summary of Findings
Our review of 43 studies on the determinants of soft drink 

consumption in developed economies highlights the following 
key findings. The investigation of the determinants of soft drink 
consumption is a relatively young area of research with potential 
for development in terms of methodology. Most of the relevant 
studies were conducted recently and are often not designed to be 
representative. Generally speaking, soft drinks are more likely to 
be consumed by older children than younger ones, boys rather than 
girls and rather by children and adolescents with a low SES than 
a high one. Important contextual factors governing consumption 
include the constant accessibility and availability of soft drinks at 
home and at school as well as the behavioural modelling, limita-
tions and rules set by the parents. There is a particularly strong 
correlation between media use and soft drink consumption. Lastly, 
it is noticeable that the overall surroundings, i.e., general food 
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Determinants
Empirical findings

Positive association Negative association No association or mixed 
resultsc

Socio-demographic determinants
Horizontal socio-demographic determinants

Age group 1, 2, 8, 12, 27, 32, 43 6 9, 13, 20, 34
Gender (female) 1, 2, 6, 9, 13, 14, 23, 25, 

29, 35, 38, 40
8, 12, 17, 20, 27, 34, 41

Ethnicitya (2, 6, 12, 16, 17, 19, 
32, 34)

Vertical socio-demographic determinants
Socioeconomic status 6, 9, 19, 22 1, 2, 20, 27, 32, 42
Parental or caregiver’s education 6, 19, 23, 28, 40 8, 27, 29, 42
Children’s educational aspiration 14 13
Pocket money 9

Environmental determinants
Physical environmental determinants

Accessibility and availability of soft drinks (e.g., at home or in school) 9, 10, 12, 13, 15, 22, 26, 
28, 29, 31, 38

20, 23

Accessibility and availability of healthy alternatives (e.g., wateri, milkii, 
fruit and vegetablesiii) 

10i 24iii, 38ii

General healthy food environment 42 29
Residing in urban area 19 2, 9
Other characteristics of home regionb (1, 6)
Advertising 40

Social environmental determinants
Parental age 27 19 42
Parental BMI 19 27
Single-parent family 40
Communal family meals 4
Obligation rules at the table 4
Parental rules (e.g., restrictions, limits) 4, 10, 12, 22, 29, 36 33
Parental encouragement, support and practice for healthy eating 37 10, 24, 33, 38, 42
Positive parental attitude towards soft drinks 27, 35 26
Parental beverage nutrition knowledge 10, 38
Soft drinks used as reward 10
Parental self-efficacy 10, 35
Day care 20
Exclusive breast-feeding 19
Modelling of significant others (e.g. parents) concerning soft drink 
consumption

13, 23, 24, 26, 27, 28, 29, 
31, 36, 37, 42

9, 15, 22, 34, 38, 40

Table 2. Socio-demographic, environmental and behavioural determinants and correlates of soft drink consumption

Continued on the next page
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Determinants
Empirical findings

Positive association Negative association No association or mixed 
resultsc

Behavioural determinants
Eating behaviour

Healthy eating behaviour 13, 24 4, 12, 32, 35 3, 9, 15, 20, 38, 40
Eating out 19
Restrained eating 18, 24
Emotional or external eating 18
Meals and snacking while watching TV 4
Salt intake 21
Positive attitude towards healthy beverages 8, 41
Positive attitude towards soft drinks 9, 13, 20, 31, 36, 39 15, 34
Intention to drink soft drinks 30
Intention to limit soft drink consumption 34, 36
Perceived behavioural control or self-efficacy (concerning soft drink 
consumption)

34 29, 36 

Habit strength (concerning soft drink consumption) 34
Soft drink-related knowledge 40
Pestering 27

Other health-related behaviour
BMI 9, 16, 18
Physical activity 35, 40 3, 9
Screen time 3, 4, 7, 9, 11, 20, 25, 31, 

34, 35
19, 27

Intention, attitude, norms, behavioural control, habits concerning 
watching TV 

34

Quiet play 11
Sleep duration 9 7
Personality (“Big 5”) 33, 36

Table 2. Socio-demographic, environmental and behavioural determinants and correlates of soft drink consumption

aIn these studies, at least one specific ethnic group was compared with another specific ethnic group. For reasons of readability, no further information is included here, 
please refer to the original source for more details. 
bPlease refer to the original source for further details. 
cWhere inconsistent correlations are reported within a publication, these are indicated in this column.
Danyliw et al., 2011 (29) reported cluster analyses without descriptive, association or correlation analyses and is therefore not listed here. 
Grouping of determining factors is based on the suggestions made by Pabayo et al., 2012 (10).

environment, shared family meals, parental nutrition knowledge, 
and encouragement of healthy eating, seem to be of secondary 
importance. 

Limitations
In interpreting the results from this systematic literature review, 

it is important to consider several limitations. 
Firstly, we cannot exclude the possibility of retrieval or pub-

lication bias. We chose not to include further databases or “grey 
literature”. Although non-peer reviewed publications have the 
potential to provide valuable insights in this area, the quality of 
methods applied to data collection, analysis and interpretation can 
vary substantially, further adding to the heterogeneity we observed. 

Secondly, as we only focussed on articles written in English 
and German, we are thus unable to rule out language bias. 

Thirdly, the direct comparison of available studies on the de-
terminants and correlates of soft drink consumption is hampered 
by the heterogeneity seen across studies, in particular in terms of 
study design, sampling procedure and operationalisation of drink 
consumption. Criticism could be made in particular of the criteria 
that we chose and justified in the Methods section for deciding 
which outcome definition of “soft drink consumption” would 
lead to inclusion or exclusion from the review. Future systematic 
reviews may choose to select different criteria.

Fourthly, due to the exclusion of coffee drinks, sports drinks 
and energy drinks for reasons described at the beginning of this 
article we cannot make any statements about these categories 

Continued from the previous page
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of beverages. These beverages should be subject to a separate 
scientific investigation.

Finally, it is also important to consider that there is a risk of 
residual confounding in all 43 studies due to unmeasured but 
relevant predictors and the well-known social desirability bias 
when giving details about problematic nutritional behaviour. 

The strengths of this review include the breadth of its scope, 
that is, the large number of publications that were screened with-
out the use of very restrictive keywords and without restricting 
selection to a certain publication period. Furthermore, we gener-
ally achieved good to very good kappa coefficients for our study 
selection procedure. Last, but not least, this is the first systematic 
review that examines this – we believe – very important causative 
condition behind the juvenile obesity epidemic and covers the 
entire age range from childhood to adolescence. 

Interpretation in the Context of Other Evidence
Previous literature explains the higher level of consumption 

of soft drinks observed in older children by pointing to their 
increasing autonomy and greater disposable income, e.g. in the 
form of pocket money (3, 9, 18–20). The fact that male children 
and adolescents tend to consume soft drinks more frequently 
and in greater volumes than females is often ascribed to boys 
generally requiring a higher energy intake due to their higher 
body weight and higher resting metabolic rate (1). However, we 
do not believe this changes the fact that this increased energy 
demand is best fulfilled with healthy food. Discussions have 
also addressed additional reasons behind the higher levels of 
consumption among male adolescents such as a lower degree 
of health consciousness, less concern with their appearance and 
gender specific socialisation (1).

It is our view that the negative social gradient with regard to 
soft drink consumption may result from parental SES-specific 
education, role model function and parenting style. Alternatively, 
Garnett et al. (5) suggest a parental motive for this finding, namely 
that the introduction of soft drinks may be a mechanism for cop-
ing with food insecurity and that they are utilised as a vehicle to 
quell behavioural agitation (5). 

These considerations indicate the formative influence that 
parents have on the consumption behaviour of their children. 
They act as nutritional gatekeepers, role models and supporters 
of healthy eating. Parents are responsible for their children’s food 
and beverages choices because children have little control over 
purchases and therefore over the food that is available within the 
home (21). Adolescents and, to an even greater extent, children 
typically tend to eat what is available in the household (22). 
Interestingly, it seems that mothers rather than fathers play a key 
role in soft drink consumption. Thus, estimations regarding the 
accessibility of soft drinks within the family home tend to cor-
respond more closely between mother and child than between 
father and child, indicating that mothers have better knowledge 
than fathers of the food selection actually available in the home 
(23). Other publications emphasize the role of the mother in 
particular as a role model for their children’s dietary behaviour 
(24, 25). A child’s soft drink consumption is thus more closely 
correlated to that of the mother than that of the father (24). This 
is equally true for both girls and boys (22). Studies on regulatory 
food parenting have also shown that mothers tend to be more 

active in monitoring, regulating and controlling their children’s 
eating habits than fathers (26). 

Parents are not only able to influence consumption of soft 
drinks and other foods, but also media use. This is significant as 
there is a strong correlation between soft drink consumption and 
media consumption (e.g., television, computer use, smartphone, 
game console). Individual studies have already observed this 
correlation among primary school children (21) and even in pre-
school aged children (5, 10). One particularly interesting study 
differentiated television consumption by weekday and found a 
particularly strong correlation with soft drink consumption on 
weekends (9). It is assumed that one key reason for this is the 
longer exposition times, thereby leading to longer distraction and 
interruption of physiological food regulation, e.g. satiety cues (19, 
27). The latter argument is supported by evidence that snacking 
while using a computer is also linked to a significant increase in 
soft drink consumption (27). 

CONCLUSIONS

This systematic review provides a summary of the current 
state of literature on the determinants and correlates of soft drink 
consumption as a starting point for future interventions. Health 
and health inequalities start to develop very early in life due to 
the complex interactions of cumulative risks and resources at 
the individual and the environmental level. Sweetened bever-
ages are one piece of this puzzle. This review shows that various 
dimensions of an unhealthy lifestyle occur accumulatively. Our 
findings call for complex, multi-level interventions and highlight 
the central role played by a person’s social context – their home 
environment in particular. Thus, parents could present a useful 
target of intervention. In addition to reducing the consumption 
of unhealthy SSBs, interventions also need to address other un-
healthy lifestyle habits that go hand in hand with drinking SSBs, 
such as media use and low physical activity.
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