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Abstract: Background: High intake of fruit juices and soft drinks contributes to excessive weight gain
and obesity in children. Furthermore, parenting practices play an important role in the development
of children’s dietary habits. The way parents play this role in the development of their children’s
choices of beverages is still unclear. Objectives: To study the associations: (1) of both fruit juices
and soft drinks consumption with water consumption of children and (2) The associations between
parenting practices towards fruit juices and soft drinks and water consumption of children. Design:
Cross-sectional data from 6 to 8 year old children from seven European communities (n = 1187) were
collected. Associations among fruit juices, soft drinks, the respective parenting practices and the
child’s water consumption were assessed by parental questionnaires. Results: The consumption
of water was inversely associated with that of soft drinks but not with the consumption of fruit
juices. The child’s water intake was favorably influenced when stricter parenting practices towards
soft drinks were adopted (e.g., less parental allowance, low home availability and high parental
self-efficacy in managing intake). There was less influence observed of parenting practices towards
fruit juices. Fruit juices were consumed more often than soft drinks. Conclusions: Low consumption
of soft drinks—and not of fruit juices—was associated with high water consumption in children
in the current study. Moreover, parenting practices towards both fruit juices and soft drinks were
associated with the water intake of the children, irrespective of their socio-economic status.
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1. Introduction

Over the past three decades, the global prevalence of overweight and obesity has reached
epidemic levels in children [1], while the impacts on health and the relevant economic burden affect
individuals as well as the society as a whole [2]. In 2008, about 25% of the children (6–9 years old) in
the European region were overweight or obese [3], and this percentage increased to 33% in 2010 [4].
It was characterized as a “worrying increase” in the European Action Plan on Childhood Obesity
2014–2020 [4].

It is now generally accepted that a high intake of free sugars contributes to excess weight gain,
particularly regarding those sugars contained in beverages [5–13]. Currently, limiting the intake of free
sugars to a maximum of 10% (and to 5% as conditional recommendation) of the total energy intake is
highly recommended [12]. Sugary drinks, including—among others—soft drinks, energy drinks, fruit
juices (100% juices included), are high in free sugar content [5–7,9–11,13]. With the exception of 100%
fruit juices, which may contain vitamins and minerals, sugary drinks provide “empty” calories with no
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nutritional benefit and, thus, lead to low satiety response [7,11,14]. Consequently, high consumption
of such drinks is not compensated by a decreased caloric intake from other foods or beverages, hence
resulting in increased energy intake and weight gain [11,14]. Moreover, high intake of sugary beverages
has been also associated with tooth decay, hyperactivity and mental health problems in children and
adolescents [15–19]. Therefore, soft drinks are increasingly perceived by parents as unhealthy, unlike
fruit drinks and juices, which are considered as the ”healthy” choice or a healthier alternative to soft
drinks [5,7,19], However the sugar content of fruit juices is very similar to that of sugar sweetened
soft drinks.

Children’s consumption of fruit juices and soft drinks in western countries has increased
considerably during the past decades [6,7,10,15,17,19], while an increase in the intake of sugary
beverages seems to occur during the period from childhood to adolescence [9]. For that reason, several
intervention studies have examined the effects of the replacement of sugary beverages’ consumption
by the consumption of water, in which a reduction in total calories [9,20,21], positive behavioural
changes and weight loss have been demonstrated [20]. Nevertheless, discouraging children from
drinking sugary drinks and switching to water is challenging, considering the many physical and
social environmental factors that may influence their choices. It is well understood that parents play a
key role in shaping the development of children’s behaviours [6,10,16,20–22], as well as that parents
appear to highly impact the development of early childhood overweight [23]. Consequently, as parents
are role models for their children, it is of crucial importance to influence parenting practices, beliefs and
attitudes towards sugary drinks’ consumption, as well as parental behaviours to achieve behavioural
change in children.

Although numerous studies have assessed the association of parental rules and practices regarding
sugary fruit juices and/or soft drinks [10,16,19], little is known about the association between
these practices and water consumption. As parents play an important role in the development
of children’s dietary habits, the aim of this study was to find indications for action for interventions
aimed at improving parenting practices towards fruit juices and soft drinks and especially the water
consumption of the child. Therefore, the objectives of the current study were: (1) to assess the
associations of both fruit juices and soft drinks consumption with water consumption of children
and (2) to assess the associations between parenting practices towards fruit juices and soft drinks
and the water consumption of children. This research is based on self-reported data derived from a
cross-sectional study.

2. Materials and Methods

This study is part of the two-year prospective evaluation study of the Epode for the Promotion of
Health Equity (EPHE) project, the methodology and aims of which are described elsewhere [24].

2.1. Sample and Recruitment

Seven community-based programmes, a part of the Epode International Network, which implemented
the EPODE methodology, participated in the EPHE project: VIASANO (Belgium), Ensemble, Prévenons
l’Obésité Des Enfants (EPODE) (France), PAIDEIATROFI (Greece), Maia Healthy Menu (Portugal),
Si Eu Trăiesc Sănătos! (SETS) (Romania), Jorgeren Op Gezond Gewicht (JOGG) (The Netherlands),
HEALTHY KIDS (Bulgaria); the latter programme is part of Nestle’s Healthy Kids programme and
implemented a methodology similar to EPODE’s. Every programme is represented by one or two
communities. We aimed at recruiting a minimum of 150 families with children in the age group
of 6–8 years in every selected community, with a similar variation regarding age and ethnicity
per site. The participants were recruited from several schools and the permission to carry out the
study in schools was acquired from the local community and/or school authorities, where necessary.
More information about the sampling and recruitment processes as well as the response rates of the
baseline measurements are described elsewhere [24,25].
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2.2. Data Collection

The EPHE parental questionnaire [24], a self-administered questionnaire based on relevant,
validated questionnaires addressed in European populations [26–28] was used for the collection of
data. Additional items regarding water consumption and related determinants were constructed,
since, to our knowledge, no such validated items existed. The rationale and the development of the
questionnaire are described in detail elsewhere [24]. The questionnaires, including an informed consent,
were distributed to the children at school and delivered to their parents, before and immediately after
the intervention period. After a specified period of one to two weeks, the completed questionnaires
were collected and only the ones including a signed statement of informed consent were taken into
consideration. In order to assure the confidentiality of the data, a process that ensured the anonymity
of the participant families was took place [24].

2.3. Measures

2.3.1. Beverage Consumption

We defined as beverage consumption the intake of water, fruit juices and soft drinks. Water intake
included water from the tap or from bottles (artesian well water, spring water, mineral water and
sparkling water). Fruit juices included those made from both concentrated and 100% freshly blended
fruit. As soft drinks were defined: the carbonated drinks, fruit squash/cordials and sport and energy
drinks. To assess the consumption of fruit juices and soft drinks, two items from a validated parental
questionnaire [28] were used, measuring the weekly frequency on a 6-point Likert scale: (1) Never;
(2) Less than once a day; (3) 2–4 times a week; (4) 5–6 times a week; (5) Every day, once a day; (6) Every
day, more than once a day [24,25]. To assess the water consumption, we constructed an item that
measured its daily frequency on a 6-point Likert scale: (1) Never; (2) Less than once a day; (3) Once a
day; (4) 2–4 times a day; (5) 5–6 times a day; (6) More than 6 times a day.

2.3.2. Parenting Practices Regarding Sugary Beverages

The parenting practices measured were: (i) paying attention/monitoring, (ii) Parental allowance,
(iii) Negotiating, (iv) Communicating health beliefs regarding soft drinks, (v) avoiding negative
modelling, (vi) Parental self-efficacy to manage child’s intake, (vii) Rewarding/comforting practice,
(viii) Parent(s) drinking beverage together with the child and (ix) Home availability. Most parenting
practices were assessed by one item using a 5 point Likert-scale: (0) Never; (1) Not often; (2) Sometimes;
(3) Often; (4) Always. Parental allowance and Communicating health beliefs regarding soft drinks
were measured by two items, using the same 5-point scale. The item labeled as Parent drinking
beverage together with the child was assessed by using an 7-point Likert-scale: (1) Never; (2) Less than
once a week; (3) once a week; (4) 2–4 times a week; (5) 5–6 times a week; (6) Every day, once a day;
(7) Every day, more than once a day; (8) Every day more than once a day. More details are described
elsewhere [24,25] and are presented in the table of Appendix A.

2.3.3. Socio-Demographic Measures

Socio-demographic characteristics were measured in categorical scales: (a) age of the respondent:
(1) <20, (2) 20–24, (3) 25–30, (4) 31–35, (5) 36–40, (6) >41; (b) age of the child: (1) 6 years, (2) 7 years,
(3) 8 years, (4) 9 years and above; (c) parental education level in years: (1) <6, (2) 6–8, (3) 9–11, (4) 12–14,
(5) 15–17, (6) >17 [27]. The maternal educational level was used as an indicator for the socio-economic
status (low-high).

2.4. Statistical Analysis

Socio-demographic characteristics were described in terms of percentages (gender of child,
age of mother, education level of mother) and means (SD (age of the child)), as presented in Table 1.
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For each country’s sample, the median of the educational level was used as the cut-off point for
defining a low or high educational level of the mother. The available data from the total baseline
EPHE sample (May–June 2013) was used, in order to assess the associations between: (a) fruit juices
consumption, (b) soft drinks consumption, (c) parenting practices towards fruit juices, (d) parenting
practices towards soft drinks and children’s water consumption. For the purposes of this study,
binary logistic regression models were adopted to calculate odds ratios and 95 percent confidence
intervals (OR and 95% CI respectively). All the measured variables were categorical. As was the
dependent variable, the frequency of water consumption was dichotomized on the basis of the median
(Md = 5), due to skewed distribution, into low (<5–6 times a day) and high (>5–6 times a day or
more) consumption. The independent variables were recoded into three and not in two categories
to avoid r loss of information. Specifically, the frequency of consumption of fruit juices and soft
drinks was recorded as: (1) low frequency (<once a week), (2) Moderate frequency (2–4 days a week),
(3) High frequency (>5–6 days a week). Furthermore, the parenting practices were re-categorised into
three categories: (1) low frequency (not often-never), (2) Moderate frequency (sometimes), (3) High
frequency (often-always). As shown in descriptive analyses published elsewhere [25], beverages
consumption and parenting practices differed from country to country; and thus, tests regarding
potential confounding and effect modification were carried out. The educational level of the mother
was also assessed with respect to potential confounding and effect modification.

Table 1. Socio-demographic characteristics of the EPHE population.

Programme, Country
Gender Age Child

(Years) Age of Mother a Educational
Level Mother Total n b

Boys (%) Girls (%) Mean (SD) <30 (%) >31 (%) High (%) Low (%)

VIASANO, Belgium 53.4 46.6 6.6 (0.6) 20.0 80.0 42.7 57.3 178
Healthy kids in Bulgaria, Bulgaria 46.8 52.7 8.0 (0.8) 8.7 90.1 74.3 25.7 187
EPODE Flandre Lys, France 38.8 57.5 6.3 (0.6) 30.9 69.1 35.2 64.8 142
Paideiatrofi, Greece 46.5 45.9 7.4 (0.7) 3.2 94.4 52.8 47.2 142
MAIA, Portugal 51.0 48.5 7.0 (0.7) 12.4 87.1 46.0 54.0 237
SETS, Romania 56.8 43.2 7.4 (0.5) 17.7 82.3 53.8 46.2 173
JOGG Zwolle, The Netherlands 47.3 52.7 7.8 (1.0) 6.5 90.7 61.3 38.7 124

Total 49.8 49.2 7.16 (0.9) 14.6 84.4 52.7 47.3 1183

Notes: a The analysis includes the age of the mother only when the mother was the respondent; the age of the
second parent was not assessed; Response categories: 1 = Below 20, 2 = 21–24, 3 = 25–30, 4 = 31–35, 5 = 36–40,
7 = Above 40. Number of subjects included in “age of mother” per country were: Belgium = 150, Bulgaria = 171,
France = 136, Greece = 128, Portugal = 208, Romania = 147, The Netherlands = 107, Total = 1038; b Total number of
subjects that provided information for the “educational level of the mother” and were included in the analysis.

3. Results

3.1. Socio-Demographic and Descriptive Characteristics

A total of 1266 children and their families were involved in the baseline survey. Due to missing
data in the variable “educational level of mother”, finally 1187 subjects were included in the analysis
(Table 1). Descriptive analysis showed that the highest frequency of water consumption occurred in
the Bulgarian sample, whereas the samples from Belgium and The Netherlands yielded the lowest
results (Table 2).

The highest frequency of fruit juices consumption was detected in the samples from Belgium and
France, and the lowest in the Dutch sample (Table 2). Moreover, soft drinks were consumed in the
highest frequencies by the Belgian participants and in the lowest by the Greek participants (Table 2).
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Table 2. Rounded median values and quartiles (q1–q3) for weekly beverage intake per country.

Programme, Country Water Frequency 1 Fruit Juices Frequency 2 Soft Drinks Frequency 2

VIASANO, Belgium 4 (4–5) 6 (4–6) 4 (2–5)
Healthy kids in Bulgaria, Bulgaria 6 (5–6) 4 (3–5) 2 (1–4)
EPODE Flandre Lys, France 4 (4–5) 6 (4–6) 3 (2–5)
Paideiatrofi, Greece 5 (5–6) 4 (4–5) 1 (1–2)
MAIA, Portugal 5 (4–6) 4 (2–4) 2 (1–3)
SETS, Romania 5 (5–6) 4 (3–5) 2 (2–4)
JOGG Zwolle, The Netherlands 4 (3–4) 3 (2–5) 3 (2–6)

Total 5 (4–6) 4 (3–6) 2 (1–4)

Notes: 1 Response categories: 1. Never 2. Less than once a day 3. Once a day 4. 2–4 times a day 5. 5–6 times a day 6.
More than 6 times a day. 2 Response categories: 1. Never 2. Less than once a week 3. Once a week 4. 2–4 days a
week 5. 5–6 days a week 6. Every day, once a day 7. Every day, more than once a day.

3.2. Associations of Fruit Juice and Soft Drinks Intake with Water Consumption

Figure 1 illustrates that the lower the frequency of sugary beverages consumption, the higher
the odds for a child to consume water in high frequency. However, only the low frequency of soft
drinks intake—and not the moderate one—was significantly associated with high water consumption
frequency (Figure 1a). The frequency of fruit juices consumption was not associated with the one
regarding water (Figure 1b). The education level of the mother and the country did not significantly
modify the aforementioned associations, but they proved to be confounders.
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Figure 1. Odds ratios (95% CI) for the frequency of soft drinks (a) and fruit juices (b) consumption
in relation to water consumption (high vs. low), adjusted for the country and educational level of
the mother.

3.3. Associations between Parenting Practices towards Sugary Beverages and Children’s Water Consumption

In Tables 3 and 4, the associations between frequency of water intake and parenting practices
regarding fruit juices and soft drinks, are presented. The associations were adjusted for country,
because this proved to be a confounder. In general there was no effect modification by mothers’
education level, therefore results are presented for the total group.

As shown in the tables when parents monitored their child’s fruit juices/soft drinks consumption
in moderate frequency, their children were less likely to consume water in high frequency (i.e., five or
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more times) compared to the children of parents who monitored their fruit juices/soft drinks intake
in high frequency. In addition, children of parents with high self-efficacy in managing the child’s
intake of fruit juices and soft drinks were 1.83 (95% CI: 1.04–3.20) and 2.44 (95% CI: 1.26–4.73) times,
respectively, more likely to consume water five or more times a day compared to the ones having
parents with low self-efficacy. Another finding was that when parents told sometimes their children
that fruit juices make him/her fat, their children were less likely (OR 0.63; 95% CI 0.41–0.98) to drink
water in high frequency compared to the cases when parents communicated the belief often/always.
Moreover, the low and moderate parental allowance to drink soft drinks was associated with a higher
possibility for the child to drink water in higher frequency than the high parental allowance.

When children were communicated a health belief in low frequency, they were less likely to
consume water five or more times a day compared to the children whose parents had communicated
the health belief to them in high frequency. Also, parents who reported that they drink soft drinks
with their children sometimes were associated with lower odds (0.55 (95% CI: 0.32–0.96)) for the child to
consume water in high frequency compared to parents who reported that they drink soft drinks with
the child often and/or always. Finally, it was found that when the home availability of soft drinks was
low, the odds for the children to consume water in high frequency was higher.

Table 3. Associations between parental practices on fruit juices and water consumption (high vs. low).

Parenting Practice
Odds Ratios (95% CI)

Frequency Category 1 OR (95% CI)

Paying attention/monitoring
Low 0.92 (0.63–0.1.35)

Moderate 0.57 (0.38–0.86) **
High Reference

Parental allowance (If child asks for fruit juices, the parent will allow)
Low 1.33 (0.86–2.07)

Moderate 1.20 (0.88–1.64)
High Reference

Parental allowance (Child allowed to have fruit juices whenever (s)he wants)
Low 1.28 (0.92–1.78)

Moderate 1.14 (0.82–1.58)
High Reference

Negotiate
Low 0.92 (0.68–1.23)

Moderate 0.95 (0.66–1.36)
High Reference

Communicate health belief (Telling the child that fruit juices are not good
for him/her)

Low 1.01 (0.72–1.41)
Moderate 0.73 (0.50–1.07)

High Reference

Communicate health belief (Telling the child that fruit juices make her/him fat)
Low 0.80 (0.56–1.15)

Moderate 0.63 (0.41–0.98) *
High Reference

Avoid negative modelling
Low 1.01 (0.72–1.44)

Moderate 0.87 (0.55–1.39)
High Reference

(lack of) Parental efficacy
Low 1.83 (1.04–3.20) *

Moderate 1.84 (0.92–3.53)
High Reference

Rewarding
Low 1.36 (0.61–3.03)

Moderate 1.71 (0.67–4.38)
High Reference

Parents drinking fruit juices together with the child 2
Low 0.93 (0.66–1.30)

Moderate 1.11 (0.73–1.69)
High Reference

Home availability
Low 1.08 (0.72–1.61)

Moderate 0.93 (0.67–1.30)
High Reference

Notes: Binary logistic regression. All associations are adjusted for country level. 1 Categories included in the
frequencies: Low = (0) never–(1) not often, Moderate = (2) sometimes, High = (3) often–(4) always. 2 Categories
included in the frequencies: Low = (1) never–(3) once a week, Moderate = (4) 2–4 times a week, High = (5) 5–6 times
a week–(7) every day, more than once a day. *, **: significance at the level of 0.05 and 0.01 respectively.
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Table 4. Associations between parental practices on soft drinks and water consumption (high vs. low).

Parenting Practice
Odds Ratios (95% CI)

Frequency 1 OR (95% CI)

Paying attention/monitoring
Low 1.0 (0.62–1.63)

Moderate 0.42 (0.22–0.79) **
High Reference

Parental allowance (If child asks for soft drinks, parent will allow)
Low 3.22 (2.09–4.95) ***

Moderate 2.56 (1.64–3.99) ***
High Reference

Parental allowance (Child allowed to have soft drinks whenever (s)he wants)
Low 2.21 (1.39–3.50) **

Moderate 1.74 (0.99–3.09)
High Reference

Communicate health belief (Telling the child that soft drinks are not
good for him/her)

Low 0.58 (0.37–0.92) *
Moderate 0.85 (0.59–1.24)

High Reference

Communicate health belief (Telling the child that soft drinks make her/him fat)
Low 0.67 (0.50–0.90) **

Moderate 0.82 (0.56–1.20)
High Reference

Avoid negative modelling
Low 0.87 (0.63–1.20)

Moderate 0.88 (0.60–1.29)
High Reference

(lack of) Parental efficacy
Low 2.44 (1.26–4.73) **

Moderate 1.42 (0.66–3.06)
High Reference

Rewarding
Low 0.85 (0.18–4.01)

Moderate 0.57 (0.10–3.17)
High Reference

Parents drinking soft drinks together with the child 2
Low 1.37 (0.91–2.05)

Moderate 0.55 (0.32–0.96) *
High Reference

Home availability
Low 2.23 (1.58–3.13) ***

Moderate 1.56 (1.05–2.23) *
High Reference

Notes: Binary logistic regression. All associations are adjusted for country level. 1 Categories included in the
frequencies: Low = (0) never–(1) not often, Moderate = (2) sometimes, High = (3) often–(4) always; 2 Categories
included in the frequencies: Low = (1) never–(3) once a week, Moderate = (4) 2–4 times a week, High = (5) 5–6 times
a week–(7) every day, more than once a day; *, **, ***: significance at the level of 0.05, 0.01 and 0.001 respectively.

4. Discussion

This study demonstrated that children who exhibited a low (<once a week) frequency of soft
drinks consumption as well as the ones with a moderate one (1–4 times a week) were more likely
to drink water in high frequency (>5–6 times a day). Moreover, fruit juices consumption was not
associated to water consumption. In addition, the children’s frequency of water intake was strongly
influenced by parenting practices towards soft drinks , such as monitoring of child’s intake and by
communicating their health beliefs as well as, remarkably, by parental allowance, parental efficacy
and home availability. The associations regarding the parenting practices towards fruit juices and
water consumption were weaker and significant only with respect to monitoring the child’s intake and
the parental efficacy to retain rules, as well as communicating the health belief. Although the parental
education level has been associated with sugary beverages in several studies [16,19,29,30], it was not
associated with water frequency in our study. Additionally, the associations between parenting practices
and water consumption did not differ a lot per education group. Finally, in all EPHE samples, fruit juices
were found to be consumed more often than soft drinks, as shown in other studies as well [15,31].

To the best of our knowledge, this is the first study that assessed the influence of parenting
practices related to sugary beverages on the water consumption of their children, whereas a growing
mass of evidence demonstrates that parenting practices and/or rules influence children’s consumption
of sugary beverages. Van Grieken et al. showed that (a) home availability, (b) difficulty to limit the
child’s consumption, (c) discouraging sugary beverages consumption by the child (d) not allowing
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the child to consume sugary beverages and (e) the habit to limit child’s consumption were primary
parental practices associated with sugary beverages consumption of children [30]. Relevant studies
examining the child’s micro-environment, yielded similar findings [10,16,19,29], although little is
known about the impact of parental monitoring on child’s drinking behaviour. The influence of
parental monitoring on child’s weight status and behaviour has been shown in several studies [32–35],
but the evidence is mixed [36]. The relatively weak influence of parenting practices towards fruit juices
on child’s water consumption can possibly be explained by the fact that a lot of parents perceive fruit
juices and/or drinks as a healthy choice in contrast to soft drinks that are perceived as an unhealthy
choice. Parents are often not aware of the similar sugar content of both drinks [5,7]. Therefore they may
less use parenting practices to stimulate the healthy choice of drinking water when drinking behaviour
of fruit juices and/or drinks is involved than when drinking behaviour of soft drinks is involved.

4.1. Methodological Considerations

This study used data obtained from communities of seven different countries in the European
region in order to explore trends in beverage consumption and their association with parenting.
The cross-sectional sample, a result of high participation rates (65–97.5%) [25], enabled us to explore
the influence of parenting practices related to common sugary beverages on the daily frequency
of children’s water intake. By assessing fruit juices and soft drinks separately and distinguishing
the parenting practices into the ones that influence fruit juices and the ones that impact soft drinks
consumption, it was made possible to detect the differing behavioural, consumption and possibly
perception patterns of parents and their children regarding the two distinguished categories of
sugary beverages. A strength is that, in addition to weekly consumption of fruit juices and soft drinks,
we assessed also the daily consumption of water, which is rarely measured. Furthermore, sugary
beverages consumption and parenting practices were assessed through validated question items,
which yielded moderate to good intraclass correlation coefficients [37]. Nevertheless, the consumption
of beverages was self-reported and the same applies to the parenting practices. Therefore, socially
desirable answers and recall bias cannot be ruled out. Finally, this is an observational study and, as a
result, conclusions about causality cannot be drawn.

4.2. Implications to Public Health Research

This research showed that it is important to consider the influence of parenting practices towards
sugary beverages, especially that of soft drinks, when it comes to lifestyle patterns of the child, such
as water consumption. Therefore, it is worthwhile to have a more detailed assessment of the causal
relationship between these factors. In addition, a quantitative assessment of water, fruit juice and
soft drinks intake by means of continuous variables would allow application of more elaborative
statistical methods and thus may lead to more insights regarding the independent contributions of
various predictors.

4.3. Implications to Public Health Practice

Interventions aiming to promote healthy lifestyles in children often include attempts to reduce
the intake of sugary beverages. Such interventions may benefit from addressing parenting practices
and behaviours. Empowering parents to shape a healthy family environment for the child as well as
promote water consumption instead of sugary beverages is highly recommended. Finally, it seems
important to increase awareness, especially among parents, about the sugar content in all kinds of
fruit juices. This may support them to use parenting practices to stimulate their child to make healthy
choices for drinks that contain low or no sugar not only when soft drinks but also when fruit juices
are involved.
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5. Conclusions

The current study showed that low consumption of soft drinks—and not of fruit juices—is
associated with high water consumption in children. Furthermore, parenting practices towards both
fruit juices and soft drinks are associated with the water intake of the children, irrespective of their
socio-economic status. Specifically discouraging the consumption of soft drinks may increase water
consumption. Moreover, the “healthy” perception of fruit juices/drinks might encourage children to
consume these instead of water. Therefore, parenting practices and behaviours seem to be important
targets to be addressed in an effort to shape healthy dietary behaviours in children, considering also
that the parents are the ones who determine the family environment with respect to food.
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Appendix A

Table A1. Parenting practices on sugary beverages consumption assessed in the EPHE questionnaire.

Parental Practice Questionnaire Item

Monitoring I pay attention to the amount of fruit juice that my child drinks

Allowing consumption 1. If my child asks for fruit juice, I will give it to him/her
2. My child is allowed to take fruit juice whenever (s)he wants

Negotiating I negotiate with my child on how much fruit juice/soft drinks (s)he is
allowed to drink

Communicate health belief
1. How often do you tell your child that fruit juices are not good for him/her?
2. How often do you tell your child that fruit juices make him/her fat?

Avoid negative modelling If I would like to drink fruit juice I would restrain myself because of the
presence of my child

Parental efficacy to manage child’s intake If I prohibit my child from drinking fruit juice, I find it difficult to stick to my
rule(s) if (s)he starts negotiating

Rewarding/comforting practice I give fruit juices to my child as a reward or to comfort him/her

Drink fruit juices together with the child How often do you or your spouse drink fruit juices together with your child?

Home availability There are fruit juices available at home for my child

References

1. Ng, M.; Fleming, T.; Robinson, M.; Thomson, B.; Graetz, N.; Margono, C.; Mullany, E.C.; Biryukov, S.;
Abbafati, C.; Abera, S.F.; et al. Global, regional, and national prevalence of overweight and obesity in
children and adults during 1980–2013: A systematic analysis for the Global Burden of Disease Study 2013.
Lancet 2014, 384, 766–781. [CrossRef]

2. Uauy, R.; Caleyachetty, R.; Swinburn, B. Preventing childhood obesity: Evidence policy and practice.
In Childhood Obesity Prevention Overview; Waters, E., Swinborn, A.B., Seidell, C.J., Uauy, R., Eds.;
Wiley-Blackwell Publishing: Oxford, UK, 2010; pp. 22–30.

3. Wijnhoven, T.M.; van Raaij, J.M.; Spinelli, A.; Starc, G.; Hassapidou, M.; Spiroski, I.; Rutte, R.H.; Martos, E.;
Rito, A.I.; Hovengen, R.; et al. WHO European Childhood Obesity Surveillance Initiative: Body mass index
and level of overweight among 6–9-year-old children from school year 2007/2008 to school year 2009/2010.
BMC Public Health 2014, 14, 806. [CrossRef] [PubMed]

http://dx.doi.org/10.1016/S0140-6736(14)60460-8
http://dx.doi.org/10.1186/1471-2458-14-806
http://www.ncbi.nlm.nih.gov/pubmed/25099430


Int. J. Environ. Res. Public Health 2017, 14, 583 10 of 11

4. European Union. EU Action Plan on Childhood Obesity 2014–2020. Available online: http://www.
thehealthwell.info/node/748993 (accessed on 3 October 2016).

5. Avery, A.; Bostock, L.; McCullough, F. A systematic review investigating interventions that can help reduce
consumption of sugar-sweetened beverages in children leading to changes in body fatness. J. Hum. Nutr. Diet.
2015, 28 (Suppl. 1), 52–64. [CrossRef] [PubMed]

6. Borys, J.M.; de Ruyter, J.C.; Finch, H.; Harper, P.; Levy, E.; Maye, J.; Richard, P.; Ruault du Plessis, H.;
Seidell, J.C.; Vinck, J. Hydration and obesity prevention. Obes. Facts 2014, 7 (Suppl. 2), 37–48. [CrossRef]
[PubMed]

7. Hu, F.B. Resolved: There is sufficient scientific evidence that decreasing sugar-sweetened beverage
consumption will reduce the prevalence of obesity and obesity-related diseases. Obes. Rev. 2013, 14,
606–619. [CrossRef] [PubMed]

8. Popkin, B.M.; Hawkes, C. Sweetening of the global diet, particularly beverages: Patterns, trends, and policy
responses. Lancet Diabetes Endocrinol. 2016, 4, 174–186. [CrossRef]

9. Sonneville, K.R.; Long, M.W.; Rifas-Shiman, S.L.; Kleinman, K.; Gillman, M.W.; Taveras, E.M. Juice and water
intake in infancy and later beverage intake and adiposity: Could juice be a gateway drink? Obesity 2015, 23,
170–176. [CrossRef] [PubMed]

10. Van Ansem, W.J.; van Lenthe, F.J.; Schrijvers, C.T.; Rodenburg, G.; van de Mheen, D. Socio-economic
inequalities in children’s snack consumption and sugar-sweetened beverage consumption: The contribution
of home environmental factors. Br. J. Nutr. 2014, 112, 467–476. [CrossRef] [PubMed]

11. Zheng, M.; Allman-Farinelli, M.; Heitmann, B.L.; Rangan, A. Substitution of sugar-sweetened beverages
with other beverage alternatives: A review of long-term health outcomes. J. Acad. Nutr. Diet. 2015, 115,
767–779. [CrossRef] [PubMed]

12. World Health Organisation. Guidline Sugars Intake for Adults and Children; WHO Document Production
Services; World Health Organisation: Geneva, Switzerland, 2015.

13. Roberto, C.A.; Wong, D.; Musicus, A.; Hammond, D. The Influence of Sugar-Sweetened Beverage Health
Warning Labels on Parents’ Choices. Pediatrics 2016, 137, 1–10. [CrossRef] [PubMed]

14. De Ruyter, J.C.; Olthof, M.R.; Seidell, J.C.; Katan, M.B. A trial of sugar-free or sugar-sweetened beverages
and body weight in children. N. Engl. J. Med. 2012, 67, 1397–1406. [CrossRef] [PubMed]

15. Guelinckx, I.; Iglesia, I.; Bottin, J.H.; De Miguel-Etayo, P.; Gonzalez-Gil, E.M.; Salas-Salvado, J.; Kavouras, S.A.;
Gandy, J.; Martinez, H.; Bardosono, S.; et al. Intake of water and beverages of children and adolescents in
13 countries. Eur. J. Nutr. 2015, 54, 69–79. [CrossRef] [PubMed]

16. Lopez, N.V.; Ayala, G.X.; Corder, K.; Eisenberg, C.M.; Zive, M.M.; Wood, C.; Elder, J.P. Parent support and
parent-mediated behaviors are associated with children’s sugary beverage consumption. J. Acad. Nutr. Diet.
2012, 112, 541–547. [CrossRef] [PubMed]

17. Pabayo, R.; Spence, J.C.; Cutumisu, N.; Casey, L.; Storey, K. Sociodemographic, behavioural and
environmental correlates of sweetened beverage consumption among pre-school children. Public Health Nutr.
2012, 15, 1338–1346. [CrossRef] [PubMed]

18. Thornley, S.; Sundborn, G. The story of FiZZ: An advocacy group to end the sale of sugar sweetened
beverages in New Zealand. Pac. Health Dialog 2014, 20, 95–97. [PubMed]

19. Van Lippevelde, W.; te Velde, S.J.; Verloigne, M.; De Bourdeaudhuij, I.; Manios, Y.; Bere, E.; Jan, N.;
Fernandez-Alvira, J.M.; Chinapaw, M.J.; Bringolf-Isler, B.; et al. Associations between home- and
family-related factors and fruit juice and soft drink intake among 10- to 12-year old children. The ENERGY
project. Appetite 2013, 61, 59–65. [CrossRef] [PubMed]

20. Van de Gaar, V.M.; Jansen, W.; van Grieken, A.; Borsboom, G.; Kremers, S.; Raat, H. Effects of an intervention
aimed at reducing the intake of sugar-sweetened beverages in primary school children: A controlled trial.
Int. J. Behav. Nutr. Phys. Act. 2014, 11, 98. [CrossRef] [PubMed]

21. Wang, Y.C.; Ludwig, D.S.; Sonneville, K.; Gortmaker, S.L. Impact of change in sweetened caloric beverage
consumption on energy intake among children and adolescents. Arch. Pediatr. Adolesc. Med. 2009, 163,
336–343. [CrossRef] [PubMed]

22. Papoutsi, G.S.; Drichoutis, A.C.; Nayga, R.M. The Causes of Childhood Obesity: A Survey. J. Econ. Surv.
2013, 27, 743–767. [CrossRef]

http://www.thehealthwell.info/node/748993
http://www.thehealthwell.info/node/748993
http://dx.doi.org/10.1111/jhn.12267
http://www.ncbi.nlm.nih.gov/pubmed/25233843
http://dx.doi.org/10.1159/000360748
http://www.ncbi.nlm.nih.gov/pubmed/24853350
http://dx.doi.org/10.1111/obr.12040
http://www.ncbi.nlm.nih.gov/pubmed/23763695
http://dx.doi.org/10.1016/S2213-8587(15)00419-2
http://dx.doi.org/10.1002/oby.20927
http://www.ncbi.nlm.nih.gov/pubmed/25328160
http://dx.doi.org/10.1017/S0007114514001007
http://www.ncbi.nlm.nih.gov/pubmed/24833428
http://dx.doi.org/10.1016/j.jand.2015.01.006
http://www.ncbi.nlm.nih.gov/pubmed/25746935
http://dx.doi.org/10.1542/peds.2015-3185
http://www.ncbi.nlm.nih.gov/pubmed/26768346
http://dx.doi.org/10.1056/NEJMoa1203034
http://www.ncbi.nlm.nih.gov/pubmed/22998340
http://dx.doi.org/10.1007/s00394-015-0955-5
http://www.ncbi.nlm.nih.gov/pubmed/26072216
http://dx.doi.org/10.1016/j.jand.2011.11.013
http://www.ncbi.nlm.nih.gov/pubmed/22709703
http://dx.doi.org/10.1017/S1368980011003557
http://www.ncbi.nlm.nih.gov/pubmed/22269184
http://www.ncbi.nlm.nih.gov/pubmed/25929004
http://dx.doi.org/10.1016/j.appet.2012.10.019
http://www.ncbi.nlm.nih.gov/pubmed/23154218
http://dx.doi.org/10.1186/s12966-014-0098-8
http://www.ncbi.nlm.nih.gov/pubmed/25060113
http://dx.doi.org/10.1001/archpediatrics.2009.23
http://www.ncbi.nlm.nih.gov/pubmed/19349562
http://dx.doi.org/10.1111/j.1467-6419.2011.00717.x


Int. J. Environ. Res. Public Health 2017, 14, 583 11 of 11

23. Van der Kruk, J.J.; Kortekaas, F.; Lucas, C.; Jager-Wittenaar, H. Obesity: A systematic review on parental
involvement in long-term European childhood weight control interventions with a nutritional focus.
Obes. Rev. 2013, 14, 745–760. [CrossRef] [PubMed]

24. Mantziki, K.; Vassilopoulos, A.; Radulian, G.; Borys, J.M.; du Plessis, H.; Gregorio, M.J.; Graca, P.;
de Henauw, S.; Handjiev, S.; Visscher, T.L.; et al. Promoting health equity in European children: Design
and methodology of the prospective EPHE (Epode for the Promotion of Health Equity) evaluation study.
BMC Public Health 2014, 14, 303. [CrossRef] [PubMed]

25. Mantziki, K.; Vassilopoulos, A.; Radulian, G.; Borys, J.M.; du Plessis, H.; Gregorio, M.J.; Graca, P.;
de Henauw, S.; Handjiev, S.; Visscher, T.L.; et al. Inequities in energy-balance related behaviours and family
environmental determinants in European children: Baseline results of the prospective EPHE evaluation
study. BMC Public Health 2015, 15, 1203. [CrossRef] [PubMed]

26. Fischer, C.; Brug, J.; Tak, N.I.; Yngve, A.; te Velde, S.J. Differences in fruit and vegetable intake and their
determinants among 11-year-old schoolchildren between 2003 and 2009. Int. J. Behav. Nutr. Phys. Act. 2011,
8, 141. [CrossRef] [PubMed]

27. European Social Survey. ESS Round 6 Source Questionnaire; Centre for Comparative Social Surveys, City
University London: London, UK, 2012.

28. Van Stralen, M.M.; te Velde, S.J.; Singh, A.S.; De Bourdeaudhuij, I.; Martens, M.K.; van der Sluis, M.;
Manios, Y.; Grammatikaki, E.; Chinapaw, M.J.; Maes, L.; et al. EuropeaN Energy balance Research to
prevent excessive weight Gain among Youth (ENERGY) project: Design and methodology of the ENERGY
cross-sectional survey. BMC Public Health 2011, 11, 65. [CrossRef] [PubMed]

29. Mazarello Paes, V.; Hesketh, K.; O’Malley, C.; Moore, H.; Summerbell, C.; Griffin, S.; van Sluijs, E.M.;
Ong, K.K.; Lakshman, R. Determinants of sugar-sweetened beverage consumption in young children:
A systematic review. Obes. Rev. 2015, 16, 903–913. [CrossRef] [PubMed]

30. Van Grieken, A.; Renders, C.M.; van de Gaar, V.M.; Hirasing, R.A.; Raat, H. Associations between the home
environment and children’s sweet beverage consumption at 2-year follow-up: The ‘Be active, eat right’ study.
Pediatr. Obes. 2015, 10, 126–133. [CrossRef] [PubMed]

31. Duffey, K.J.; Huybrechts, I.; Mouratidou, T.; Libuda, L.; Kersting, M.; De Vriendt, T.; Gottrand, F.; Widhalm, K.;
Dallongeville, J.; Hallstrom, L.; et al. Beverage consumption among European adolescents in the HELENA
study. Eur. J. Clin. Nutr. 2012, 66, 244–252. [CrossRef] [PubMed]

32. Clark, H.R.; Goyder, E.; Bissell, P.; Blank, L.; Peters, J. How do parents’ child-feeding behaviours influence
child weight? Implications for childhood obesity policy. J. Public Health 2007, 29, 132–141. [CrossRef] [PubMed]

33. Hughes, S.O.; Power, T.G.; O’Connor, T.M.; Orlet Fisher, J.; Chen, T.A. Maternal feeding styles and food
parenting practices as predictors of longitudinal changes in weight status in hispanic preschoolers from
low-income families. J. Obes. 2016. [CrossRef] [PubMed]

34. Tschann, J.M.; Gregorich, S.E.; Penilla, C.; Pasch, L.A.; de Groat, C.L.; Flores, E.; Deardorff, J.; Greenspan, L.C.;
Butte, N.F. Parental feeding practices in Mexican American families: Initial test of an expanded measure.
Int. J. Behav. Nutr. Phys. Act. 2013, 10, 6. [CrossRef] [PubMed]

35. Webber, L.; Hill, C.; Cooke, L.; Carnell, S.; Wardle, J. Associations between child weight and maternal feeding
styles are mediated by maternal perceptions and concerns. Eur. J. Clin. Nutr. 2010, 64, 259–265. [CrossRef]
[PubMed]

36. Shloim, N.; Edelson, L.R.; Martin, N.; Hetherington, M.M. Parenting Styles, Feeding Styles, Feeding Practices,
and Weight Status in 4–12 Year-Old Children: A Systematic Review of the Literature. Front. Psychol. 2015, 6,
1849. [CrossRef] [PubMed]

37. Singh, A.S.; Chinapaw, M.J.; Uijtdewilligen, L.; Vik, F.N.; van Lippevelde, W.; Fernandez-Alvira, J.M.;
Stomfai, S.; Manios, Y.; van der Sluijs, M.; Terwee, C.; et al. Test-retest reliability and construct validity of the
ENERGY-parent questionnaire on parenting practices, energy balance-related behaviours and their potential
behavioural determinants: The ENERGY-project. BMC Res. Notes 2012, 5, 434. [CrossRef] [PubMed]

© 2017 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons Attribution
(CC BY) license (http://creativecommons.org/licenses/by/4.0/).

http://dx.doi.org/10.1111/obr.12046
http://www.ncbi.nlm.nih.gov/pubmed/23734625
http://dx.doi.org/10.1186/1471-2458-14-303
http://www.ncbi.nlm.nih.gov/pubmed/24690078
http://dx.doi.org/10.1186/s12889-015-2540-5
http://www.ncbi.nlm.nih.gov/pubmed/26630926
http://dx.doi.org/10.1186/1479-5868-8-141
http://www.ncbi.nlm.nih.gov/pubmed/22192661
http://dx.doi.org/10.1186/1471-2458-11-65
http://www.ncbi.nlm.nih.gov/pubmed/21281466
http://dx.doi.org/10.1111/obr.12310
http://www.ncbi.nlm.nih.gov/pubmed/26252417
http://dx.doi.org/10.1111/ijpo.235
http://www.ncbi.nlm.nih.gov/pubmed/24903408
http://dx.doi.org/10.1038/ejcn.2011.166
http://www.ncbi.nlm.nih.gov/pubmed/21952695
http://dx.doi.org/10.1093/pubmed/fdm012
http://www.ncbi.nlm.nih.gov/pubmed/17442696
http://dx.doi.org/10.1155/2016/7201082
http://www.ncbi.nlm.nih.gov/pubmed/27429801
http://dx.doi.org/10.1186/1479-5868-10-6
http://www.ncbi.nlm.nih.gov/pubmed/23324120
http://dx.doi.org/10.1038/ejcn.2009.146
http://www.ncbi.nlm.nih.gov/pubmed/20087383
http://dx.doi.org/10.3389/fpsyg.2015.01849
http://www.ncbi.nlm.nih.gov/pubmed/26696920
http://dx.doi.org/10.1186/1756-0500-5-434
http://www.ncbi.nlm.nih.gov/pubmed/22888983
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	Introduction 
	Materials and Methods 
	Sample and Recruitment 
	Data Collection 
	Measures 
	Beverage Consumption 
	Parenting Practices Regarding Sugary Beverages 
	Socio-Demographic Measures 

	Statistical Analysis 

	Results 
	Socio-Demographic and Descriptive Characteristics 
	Associations of Fruit Juice and Soft Drinks Intake with Water Consumption 
	Associations between Parenting Practices towards Sugary Beverages and Children’s Water Consumption 

	Discussion 
	Methodological Considerations 
	Implications to Public Health Research 
	Implications to Public Health Practice 

	Conclusions 
	

