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Abstract: Beverage intake can influence child diet quality in a positive or negative manner depending
on the beverage type and amounts consumed. Parenting practices such as role modeling and control
of home beverage availability have been associated with child beverage intake, whereas examination
of the influence of parental beverage nutrition knowledge has been more limited. The purpose of this
study was to examine the relationships between sugar-sweetened and dairy beverage intake among
children (9–12 years) and home and parental factors. A questionnaire was administered among a
convenience sample of parents (n = 194) to assess beverage nutrition knowledge, beverage intake and
home availability of beverages. Children completed a questionnaire to estimate usual beverage intake.
Daily sugar-sweetened beverage intake by children ranged from 0.4 to 48 oz. Logistic regression
analysis was used to examine relationships. Parents were mostly female, white, well educated, and
employed. Home availability of sugar-sweetened and dairy beverages was positively associated
with child sugar-sweetened (OR = 1.48, p = 0.03) and dairy beverage intake (OR = 1.34, p = 0.03),
respectively. Parent dairy beverage intake was associated with child dairy beverage intake (OR = 1.06,
p = 0.01). Parent knowledge about sugar in beverages was related to child dairy beverage intake
(OR = 1.46, p = 0.02), whereas calcium/dairy knowledge and general beverage nutrition knowledge
were not related to child beverage intake. Parenting practices and knowledge may play a role in
determining child beverage intake.
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1. Introduction

Beverages play a major role in the diets of children and adolescents [1]. Sugar-sweetened
beverages (SSBs) are a leading source of empty calories and are considered one of the key elements of
child obesity prevention initiatives in the United States (U.S.) [1]. On the other hand, milk provides
important nutrients such as protein, calcium and vitamin D in addition to calories [2].

Intake of SSBs by U.S. children and adolescents is a concern because of associated health
issues [3–6]. Data from the National Health and Nutrition Examination Survey (NHANES) 2011–2014
showed that nearly two-thirds of U.S. youth (2–19 years) consumed at least one SSB on a given day [7].
Beverages accounted for 47% of added sugars in the diet for children and adolescents (NHANES
2009–2010) [1]. Poor diet quality in children was linked with beverage consumption patterns high
in sugars and low in dairy beverages [8,9]. Three meta-analyses showed relationships between SSB
intake and weight gain and type 2 diabetes in children and adolescents [4,5,10].

Intake of dairy foods is associated with meeting nutrient intake requirements for growth and
development for children and adolescents [2]. However, many adolescents (9–18 years) in the U.S. do
not meet 2010 Dietary Guidelines recommendations for intake of 3 daily servings of dairy products (99%
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of girls and 78% of boys) based on NHANES 2007–2010 data [11]. Over the past several decades, milk
intake has decreased among children and adolescents [2,12], making it less likely that recommendations
for dairy food intake are being met.

Using Social Cognitive Theory as an organizing framework [13], parenting practices such
as role modeling and controlling home beverage availability are considered part of the social
and physical environment which can be manipulated to change beverage intake behaviors of
children [14,15]. Evidence for a relationship between parenting practices and SSB intake among
children and adolescents [16–18] is more extensive than the limited number of studies examining the
role that parenting practices play in influencing intake of dairy beverages [19–23].

Parental influence on child beverage intake may be related to knowledge about diet and health.
SSB intake among adults was significantly associated with knowledge about SSBs [24], thus potentially
affecting the potential to role model intake for children. However, few studies have examined the role
of parental nutrition or beverage knowledge on child beverage intake or on parenting practices that
could affect intake. In one study, parental nutrition knowledge (including knowledge about SSBs)
was a significant predictor of Norwegian adolescents’ nutrition knowledge [25]. However, SSB intake
among adolescents was not significantly related to either parental or adolescent knowledge scores.
In another study, parents of children 2 to 17 years (80% women, 54% White) perceived that sugary
drinks, specifically sport drinks, fruit drinks, and flavored waters, were healthy options for their
children [26]. Interviews with 201 parents of early adolescent children showed limited knowledge
about calcium functions, requirements, and food sources and expectations for regular consumption of
calcium-rich foods by children [27]. The lack of previous studies and inconsistent results of existing
studies indicates a need to better characterize the relationship between parental knowledge and
beverage intake of children.

Parental influence on beverage decision making and behaviors needs to be addressed during the
critical developmental period of early adolescence as dietary behaviors tend to track into adulthood [21].
The purpose of this study was to test the hypotheses that associations exist between beverage intakes
among early adolescent children (9–12 years) and home and parental factors such as knowledge
regarding beverages, beverage home availability, and role modeling beverage intake.

2. Materials and Methods

2.1. Participants

A convenience sample of parents/caregivers (n = 194) completed a questionnaire at the Minnesota
State Fair in 2014 in a building specifically designed for research studies (Driven to Discover building).
Parents were recruited for the study with signage posted in the building. They were eligible if they
were the person primarily responsible for food acquisition/preparation of a child (9–12 years), and
could complete a questionnaire in English. Children of parent participants were eligible if they were
9–12 years of age. The University Institutional Review Board approved the study with consent and
assent procedures (IRB Code Number: 1405P50922). Parents and children were each given $5 in State
Fair ride tickets as compensation for their participation.

2.2. Parent Questionnaire

Items were created to assess knowledge about healthful and less healthful beverages with respect
to composition (energy, nutrients, and portion sizes), recommended intakes, and relationship to
health [1,28–30]. Several University faculty and graduate students reviewed the items for content
validity. Nutrition undergraduate and graduate students (n = 97) answered the questions to
assess the difficulty level and provided comments about comprehension. Items were revised as
needed based on these responses. After revision, items were organized into three main categories
including beverage nutrition knowledge (8 items), dairy/calcium knowledge (8 items), and knowledge
about sugar in beverages (7 items). To score the items, each correct answer was assigned a point
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value of 1 with a possible score ranging from 0–8 or 0–7 depending on the number of items (See
Supplementary Materials).

Home availability of various beverage types was assessed using 9 questions previously evaluated
for reliability and validity with parents of adolescents [31]. The questions asked: “How often would
you say these beverages are available in your home?” Beverages included milk, soft drinks, fruit drinks,
fruit juice, and water and the response options included 1 = always–4 = never. Items were grouped
and summed to construct continuous variables to assess the availability of SSBs (regular soda pop
and fruit drinks) and dairy-based beverages (whole milk, 1%, 2% or soy milk; flavored milk; blended
yogurt and juice drink or yogurt drink).

A previously validated 15-item beverage questionnaire was used to assess usual beverage intake
among parents as an indication of modeling beverage intakes for children [32]. Beverage items included
soft drinks, dairy beverages, fruit juice, water, caffeinated, and energy beverages. Respondents were
asked to indicate their usual intake over the past month by indicating how often they consumed
the beverage (never or less than 1 per week, 1/week, 2–3/week, 4–6/week, 1/day, 2+/day, 3+/day)
and how much they consumed (less than 6 oz, 8 oz, 12 oz, more than 12 oz). Children completed
9 questions about the frequency of beverage intake from the Harvard food frequency questionnaire to
assess usual intake with added questions about specific beverages [33]. The beverages were soda pop,
fruit-flavored drinks, fruit juice, café latte, coffee or tea, cocoa, milk, milk on cereal, and water.

Items were grouped and summed to construct continuous variables to assess daily intake of
SSBs. For parents, this included soft drinks, sweetened juice, sweetened tea, tea or coffee with cream
and/or sugar, and energy drinks. For children, this included soda pop and fruit-flavored drinks. Items
were grouped to construct variables to assess daily intake of dairy-based beverages. For parents, this
included whole, reduced fat, and fat-free milk. For children, this included milk, milk on cereal, and
cocoa made with milk.

Parents provided information about demographic characteristics for themselves (age, gender,
ethnicity, race, education, employment, and food assistance) and their child (age and gender).
Researchers measured height and weight of children using standard procedures [34]. Mean height and
weight values were used to calculate body mass index (BMI). Questionnaires were completed on iPads
using a Qualtrics survey platform (Qualtrics, Provo, UT, USA). Completion of the research activities
took about 10 to 15 min per family.

2.3. Data Analysis

Responses to grouped items (knowledge, availability, and intake) were summed across the items
to produce summed scores for these continuous variables. Child daily SSB and dairy beverage intake
variables were dichotomized into “8 ounces or more” and “less than 8 ounces” (8 oz = 1 fluid cup or
237 mL). For categorical variables, frequency counts and percentages were calculated. For continuous
variables, means and standard deviations were computed.

Chi square tests were used to identify univariate associations between child intake outcomes (SSB
and dairy beverages), child sex, parent sex, food assistance (any/none), number of children in the
home, education, and employment (not shown).

Two multiple logistic regression models were constructed to estimate adjusted odds ratios and
95% confidence intervals for the binary outcomes of child sweetened beverage intake (8 ounces or
more/day) and child dairy beverage intake (8 ounces or more/day). Pearson correlation analyses were
conducted to determine which potential variables should be included in the regression models. Both
models included summed scores for availability of sugar-sweetened beverages and dairy beverages;
summed knowledge scores for beverage nutrition, dairy beverages/calcium, and sugar in beverages;
parent intake of SSBs (in the dairy beverage intake model only) and dairy beverages (in the SSB intake
model only); and child intake of orange juice and dairy beverages, adjusted for child sex and child
age. All beverage intake variables were continuous, independent variables in the regression models.
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Statistical significance was assessed at the p = 0.05 level in all analyses. Statistical Analysis System
software (SAS; version 9.3, SAS Institute Inc., Cary, NC, USA) was used to analyze all data.

3. Results

3.1. Participant Characteristics

Information about parent (n = 194) and child (n = 194) demographic characteristics and the
household is presented in Table 1. The majority of parents were white (92%), had some college/≥4-year
degree (94%), were women (81%) and were employed full/part time (82%). Mean age and BMI were
43 years and 26.2 BMI units, respectively. Mean child (SD) age was 10.6 (1.1); 49% were boys.

Table 1. Demographic characteristics of parent and child participants in a cross-sectional survey.

Parent Mean (SD) (Range)

Age (n = 187) 42.7 (6.1) (30–66)
Body Mass Index (n = 143) 26.2 (5.5) (15.8–55.2)

n (%) 1

Sex 1

Female 154 (80.6)
Male 37 (19.4)

Relationship to child 1

Parents 188 (97.4)
Other 5 (2.5)

Education 1

High school diploma or GED (General Equivalency Diploma) 11 (5.8)
Some college or technical school 33 (17.3)

4-year college, university degree or advanced degree 147 (77.0)

Employment 1

Homemaker 25 (13.2)
Employed part-time 32 (16.8)
Employed full-time 124 (65.3)

Retired/Not Employed/Student 9 (4.8)

Ethnicity 1

Hispanic or Latino 5 (2.7)
Not Hispanic or Latino 183 (97.3)

Race 1

White or Caucasian 179 (92.3)
Other 12 (6.1)

Household n (%) 1

Food Assistance 1

None 170 (87.6)
Public food assistance 20 (10.3)

Children <18 years in the home 1

1 child 30 (15.8)
2–3 children 141 (74.2)

4 or more children 19 (10.0)

Adults >18 years in the home 1

1 21 (11.1)
2 152 (80.0)

3 or more 17 (9.0)

Children Mean (SD) (Range)

Age (n = 193) 10.6 (1.1) (9–12)
Body Mass Index (n = 192) 19.0 (3.4) (13.4–33)

n (%)

Sex 1

Female 98 (50.8%)
Male 95 (49.2%)

Child in home (days/week) 1

1–3 171 (90.0%)
4 or more 19 (10.1%)

1 n = 188–193 indicating that data are missing from 1–6 parents for these variables.
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3.2. Home Beverage Availability

Parents reported the availability of a variety of beverages in their home (Table 2). The two
beverages that were most commonly always available were milk (whole, low-fat, or soy) (76% of
homes) and bottled water (41%). The beverages rated as sometimes available at home were flavored
milk (57%), hot chocolate (75%), regular soda (59%), 100% fruit juice (44%), and fruit drinks (57%).
Diet soda was rated as never available at home for 44% of the respondents.

Table 2. Parent-reported frequency of availability of beverages at home in a cross-sectional survey.

How Often Are These Beverages Available in Your
Home?

Never Sometimes Usually Always

n (%) 1 n (%) 1 n (%) 1 n (%) 1

Regular soda pop 1 43 (22.3) 113 (58.6) 22 (11.4) 15 (7.8)
Fruit drinks (any fruit drink flavor, sports drinks,

lemonade or sweetened tea) 1 27 (14.1) 110 (57.3) 38 (19.8) 17 (8.9)

Whole, 1%, 2% or soy milk 1 17 (8.8) 12 (6.2) 17 (8.8) 147 (76.2)
Flavored milk (chocolate, strawberry or other flavors) 1 65 (34.2) 108 (56.8) 12 (6.2) 5 (2.6)

Blended yogurt and juice drink or yogurt drink 1 77 (39.9) 82 (42.5) 24 (12.4) 10 (5.2)
Hot chocolate, prepared 1 35 (18.2) 144 (75.0) 9 (4.7) 4 (2.1)

Diet soda pop 1 85 (44.3) 55 (28.7) 25 (13.0) 27 (14.1)
100% fruit juice 1 14 (7.35) 85 (44.0) 67 (34.7) 27 (14.0)
Bottled water 1 30 (15.5) 43 (22.3) 41 (21.2) 79 (40.9)

1 n = 190–193 indicating data are missing from 1–4 parents for each variable.

3.3. Beverage Intake and Knowledge Scores

SSB and dairy beverage intakes are shown in Table 3. For parents, water was consumed
in the highest amount (mean = 28.8 oz/day, not shown), followed by low fat or fat free milk
(mean = 9.3 oz/day) (Table 3), and tea or coffee without sweetener (mean = 4 oz/day, not shown) and
with sweetener (mean = 5.1 oz/day, not shown). Parent intake of diet soft drinks was about twice that
of regular soft drinks (mean = 4.3 oz (not shown) vs. mean = 1.8 oz (Table 3), respectively). Energy and
sports drinks, juice drinks, and whole milk were consumed by parents at low levels (mean < 3 oz/day).
Parent intake of whole milk (mean = 0.9 oz/day) and reduced fat 2% milk (mean = 2 oz/day) were
about one third the amount of fat-free milk (mean = 9.3 oz/day) (Table 3).

Table 3. Self-reported beverage intake of parents and children in a cross-sectional survey based on
frequency and amount consumed.

Parents (n = 194) Mean (SD) oz/day Range

Sugar-sweetened beverage (SSB) intake (5 items) 9.3 (12.6) 0–77
Soft drinks, regular 1.8 (3.9) 0–24

Sweetened juice drink (fruit ades, lemonade, punch, etc.) 1.5 (4.7) 0–48
Sweetened tea 0.6 (2.1) 0–16

Tea or coffee with cream and/or sugar 4.5 (8.4) 0–60
Energy and sports drinks (Red Bull, Gatorade, etc.) 1 (3.2) 0–32

Dairy beverage intake (3 items) 12.2 (13.7) 0–61
Whole milk 0.9 (3.0) 0–24

Reduced fat milk (2%) 2 (5.7) 0–32
Low fat/fat free milk (skim, 1%, buttermilk, soymilk) 9.3 (13.5) 0–60

Children (n = 194) Mean (SD) oz/Day Range

SSB intake (2 items) 4.8 (6.6) 0.4–48
Soda pop 2.0 (3.5) 0.2–24

Fruit-flavored drinks (lemonades, Kool-Aid, etc.) 2.8 (4.6) 0.2–24
Dairy beverage intake (3 items) 9.3 (2.6) 3–16

Milk (white or chocolate) 10.5 (9.2) 0.1–32
Milk on cereal 2.9 (3.1) 0.1–14

Cocoa made with milk 0.4 (1.4) 0–16

Water was also consumed in the highest amount by children (mean = 19 oz/day, not shown),
followed by milk (mean = 11 oz/day) (Table 3). No child reported consuming more than 16 oz
milk/day. Milk on cereal was about one third of the total amount of milk consumed. Mean intake
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for regular soda pop and fruit-flavored drinks by children was 2 and 3 oz/day, respectively (Table 3).
Children’s intake of tea or coffee was limited (not shown).

All three knowledge scores were in the center of the range. Mean parent beverage nutrition
knowledge score was 4.8 of 8 possible points with a range of 2–7 points. The mean dairy/calcium
knowledge was 4.6 of 8 possible points with a range of 0–8 points. The mean parent knowledge about
sugar in beverages was 4.2 of 7 possible points with a range of 0–7 points.

3.4. Associations between Child Beverage Intake and Parent and Home-Related Factors

The adjusted odds of child sugar-sweetened beverage consumption of 8 ounces or more per day
were 1.48 times higher for each additional level of available sugar-sweetened beverages in the home.
The adjusted odds ratio of sugar-sweetened beverage intake of 8 ounces or more per day for boys
compared to girls was 3.35. No other factors included in the model were significantly associated with
child sugar-sweetened beverage intake (Table 4).

The adjusted odds of child dairy beverage intake of 8 ounces or more per day were 1.46 times
higher for each additional unit (score) of parent knowledge about sugar in beverages, 1.06 times higher
for each additional unit of parent dairy beverage intake, and 1.34 times higher for each additional
level of available dairy beverages in the home (Table 4). No other factors included in the model were
significantly associated with child dairy beverage intake (Table 4).

Table 4. Associations between child SSB and dairy beverage intakes and parent and home-related
factors based on multiple logistic regression models.

Outcome Measure
Child SSB Intake 1

p Value
Child Dairy

Beverage Intake 1 p Value

Odds Ratio (95% CI) Odds Ratio (95% CI)

Home characteristics

Availability of SSBs 1.48 (1.03–2.13) 0.03 0.74 (0.53–1.05) 0.09
Availability of dairy

beverages 1.27 (0.92–1.77) 0.15 1.34 (1.03–1.73) 0.03

Parent characteristics

Beverage nutrition knowledge 0.90 (0.55–1.34) 0.50 0.76 (0.52–1.13) 0.17
Sugar in beverages

knowledge 0.83 (0.58–1.20) 0.32 1.46 (1.06–1.99) 0.02

Dairy/calcium knowledge 1.07 (0.81–1.43) 0.63 0.96 (0.75–1.22) 0.72
SSB intake 0.99 (0.95–1.03) 0.59 1.00 (0.96–1.03) 0.91

Parent dairy beverage intake 0.98 (0.95–1.02) 0.38 1.06 (1.02–1.10) 0.01

Child characteristics

Sex (boy vs. girl) 3.35 (1.30–8.66) 0.01 1.49 (0.69–3.26) 0.31
Orange juice intake 1.11 (0.97–1.27) 0.14 1.15 (0.98–1.34) 0.09

Dairy beverage intake 1.09 (0.91–1.30) 0.35 - -
SSB intake - - 1.00 (0.94–1.06) 0.91

1 Odds ratios are adjusted for child sex and age and other factors in the model, n = 194.

4. Discussion

This study examined relationships between parental and home-related factors and child beverage
intakes among a convenience sample of parents and early adolescent children (9–12 years). As
hypothesized, availability of sugar-sweetened and dairy beverages was associated with child
sugar-sweetened and dairy beverage intakes, respectively. Several studies have shown that education
level influences the initiation of behaviors to establish healthy lifestyles [35–37]. Studies have suggested
that higher education levels contribute to having essential health information, knowledge, skills, values,
and psychological control in order to choose behaviors to establish healthy lifestyles [38]. The high
education level of parents in the current sample may have contributed to their likelihood of controlling
home beverage availability to influence child beverage intake. The majority of parents reported only
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having SSBs available at home sometimes and child intake of SSBs was low compared to national
intake data [7]. Previous studies among children 2.5 to 7 years old [39], 5–10 years old [40], and
adolescents aged 11 years [41] also showed that SSB availability was associated with child intake
among well-educated parents.

Findings from the current study also correspond with previous studies indicating that boys had a
higher SSB intake than girls [42–46]. Selection of SSBs may currently be considered a less healthy choice
by teens based on recent media health promotion efforts regarding the sugar content of beverages [47].
Females may be reacting more favorably to these efforts because they tend to have greater concern
about body weight [48] and are more likely to rate food choice behaviors as important compared to
males [49–51].

The associations observed in the current study between the availability of dairy beverages at
home and child dairy beverage intake were consistent with several studies in samples of primarily
white children and adolescents [21,52,53]. On the other hand, Patrick et al. [54] did not find an
association between home availability of dairy beverages and child dairy beverage intake among
African-American and Hispanic parents and their preschool children. In another study, nearly half of
low-income African-American adolescents (10–14 years) did not meet the daily recommendation for
dairy foods [55]. A possible reason for the discrepancy in results may be the high prevalence of lactose
intolerance across racial and ethnic groups including African Americans and Hispanics, thus limiting
both home availability and intake of dairy beverages [56].

In the current study, parent dairy/calcium knowledge was not associated with child dairy
beverage intake. A previous cross-sectional study with similar knowledge questions and scores
showed that frequency of parenting practices such as encouragement, making calcium-rich foods
available, and setting expectations for intake of these foods were associated with greater parent calcium
knowledge, but relationships with child intake of calcium-intake foods were not examined [57]. In the
current study, parent knowledge about sugar in beverages was associated with greater odds for child
dairy beverage intake possibly because knowledge about sugar in beverages made parents aware of
the importance of dairy beverage intake for their children as a healthier alternative to SSBs.

Parent dairy beverage intake, a proxy for role modeling, was associated with child dairy beverage
intake in the current study. Similarly, other studies have observed a positive association between
parental dairy food/beverage intake and child dairy food/beverage intake [52,53,58,59], emphasizing
the importance of parental role modeling as an intervention target to improve child dairy beverage
intake. However, such interventions may need to be tailored to parent characteristics such as race,
ethnicity and education level.

A strength of the current study was the use of parent-child dyads to better inform relationships
between parent knowledge, parenting practices and child behaviors. Another strength was that
children reported their own intake rather than dependence on parent report of child behavior.
A limitation in this study was the use of a small convenience sample. The convenience sample
consisted primarily of white, well-educated parents, likely because data collection was completed at a
university-sponsored research building. Therefore, results cannot be applied broadly to other groups
of parents. Other limitations are that the difficulty level of the knowledge items was used to develop
the knowledge questionnaires, however, further validity testing was not performed. Intake of dairy
foods in addition to dairy-based beverages that could help children meet dairy food recommendations
were not considered. Only one parent in the family was asked to report beverage intake, however, both
parents are likely to model beverage intake for their children. Lastly, this study had a cross-sectional
study design, therefore cause and effect cannot be determined.

5. Conclusions

Results of the current study indicate that controlling home beverage availability and role modeling
by parents may influence child beverage intake, whereas only parent knowledge about sugar in
beverages was associated with child dairy beverage intake. Further study to better understand the
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breadth and type of knowledge topics is needed to inform the development of educational interventions
for parents. Interventions for parents that focus on limiting the home availability of sugar-sweetened
beverages and role modeling dairy beverage intake may be effective in promoting healthy beverage
intakes among children.

Supplementary Materials: The following are available online at www.mdpi.com/1660-4601/14/8/929/s1,
Beverage nutrition knowledge (8 items), Dairy/calcium knowledge (8 items) and Knowledge about sugar in
beverages (7 items).
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