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ABSTRACT

Aims: The aims of this study were to assess parental awareness of their own children’s weight status and healthy habits, as well
as to determine whether the daily use of water as a child’s primary beverage is a predictor of pediatric obesity or overweight.
Methods: A cross-sectional study was conducted at two primary pediatric clinics and one urgent care clinic from September
2014 to November 2014. Data were collected from children’s medical records as well as from parents of children aged 2-18 years.
Chi-square tests, bivariate correlations, and multivariate logistic regression procedures were performed.

Results: Two-thirds of parents with obese or overweight children were not aware of their children’s weight status. Male gender
emerged as the positive predictor of pediatric obesity or overweight (Odds Ratio [OR], 9.86; 95% Confidence Interval [CI],
1.21-80.4; p = .033), whereas using water as the primary beverage throughout the day, with low-fat/skim milk at mealtimes was a
negative predictor (OR, 0.019; 95% CI, 0.001-0.24; p = .002).

Conclusions: There were nearly 50-fold lower odds of being obese or overweight for children who use water as the primary
beverage throughout the day than those who do not. Rather than focusing on negative impacts of sugar-sweetened beverages or
100% fruit juice, more attention should be paid to the positive impact of using water as the primary beverage throughout the day.
Using standardized Body Mass Index (BMI) percentile growth charts, children’s weight status should be communicated to all
parents. Teaching and motivating parents and children to drink water as their primary beverage throughout the day could be an
effective approach to preventing and managing pediatric obesity.
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1. INTRODUCTION

The epidemic of pediatric obesity has recently become a ma-
jor public health problem in the United States, with about
one-third of the pediatric population being overweight or
obese.!!l Pediatric obesity can lead to numerous negative
health consequences, including developmental and mental
health problems, otitis media, sleep apnea, and type 2 dia-
betes mellitus, and frequently continues into adulthood.?3!

It is estimated that about 40% of American adults will be
obese by 2030, and if the prevalence of obesity were to
be held at 15% for two decades, the potential medical cost
savings could be as much as $1.9 trillion.!*!

According to the Centers for Disease Control and Preven-
tion (CDC) growth chart, pediatric overweight is defined as
a body mass index (BMI) between the 85th and less than
the 95th percentiles, and obesity is defined as the 95th per-
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centile or greater.’! Although guidelines are available for the
prevention and management of pediatric obesity in primary
care settings, many providers are unaware of these guide-
lines or do not follow them, including the recommendation
to document BMI percentiles.l>”! The guidelines also rec-
ommend parental involvement in management of obesity, but
a meta-analysis of 69 studies showed that only half of the
parents with overweight/obese children were aware of their
children’s weight status.!8! In addition, less than a quarter of
parents were apparently told by their healthcare providers
that their children were overweight.[”!

Parental awareness and involvement are critical in preventing
and managing pediatric obesity. A growing body of evi-
dence indicates that family-centered interventions targeting
both children and parents are effective in improving parents’
self-efficacy, as well as their children’s obesity.['%!'!1 Fur-
thermore, parents’ concerns about their children’s weight
status and their involvement in addressing those concerns
have positive relationships with improving the children’s
physical activity and diet, as well as decreasing consumption
of sugar-sweetened beverages (SSBs).[ 13

Regular consumption of SSBs was associated with weight
gain among children, according to a meta-analysis of 32
prospective cohort and randomized controlled studies.!'*!
Another study showed that Hispanic and African Ameri-
can children consumed more total SSBs compared with
whites.['3] This negative impact of SSB consumption on
pediatric obesity has led to a concerted effort to reduce SSB
consumption in public schools. However, banning the sale
of soda only resulted in students shifting to other SSBs, such
as sports drinks, energy drinks, or fruit drinks.!'¢! In spite
of the tremendous attention paid to the association between
pediatric obesity and the consumption of various beverages,
less attention has been paid to the positive impact of using
water as the primary beverage throughout the day.!"”! Conse-
quently, there is a dearth of research examining the strength
of the association between the use of water as the primary
beverage throughout the day and weight status in children.

Study aims

The aims of this study were to assess parental awareness
of their own children’s weight status and healthy habits, as
well as to determine whether the daily use of water as a
child’s primary beverage is a predictor of pediatric obesity
or overweight.

2. METHODS

2.1 Design and setting
A descriptive, cross-sectional design was used in the current
study. Parents of children aged 2-18 years were recruited
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from two primary pediatric clinics and one urgent care clinic
from September to November of 2014. The study was re-
viewed and approved by the university institutional review
board. Parents who agreed to participate in the study were
interviewed to collect the data.

2.2 Data collection tools

A standardized data collection tool was used to obtain chil-
dren’s age, gender, ethnicity, weight, and height from the
medical records. Family histories of type 2 diabetes mellitus,
hypertension, hyperlipidemia, obesity, and early death from
heart disorder or stroke were also collected from the medical
records. Children’s BMI and BMI percentile were calculated
based on weight, height, age, and gender, using the BMI cal-
culator from the CDC. A code number was assigned to each
child and parent to allow matching of the child’s medical
record data with the information from the parent.

A 10-item questionnaire assessing children’s healthy habits
was chosen to collect information from parents.!'8) Question-
naire items included daily screen time (e.g., TV, video, or
computer games); daily servings of vegetables and fruits;
daily physical activity; water as the primary beverage
throughout the day, with low-fat/skim milk at mealtimes;
use of food to reward positive behavior; consumption of
high-fat foods; outdoor activity; family physical activity;
and parents’ perception of their own weight. In the current
study, content validity testing was performed among a panel
of nine experts for clarity and relevance of each question
item on a four-point, Likert-type response. The content va-
lidity indices (CVI) were all above 70%, except for one item
regarding high-fat foods, which was revised by adding the
phrase “such as potato chips, donuts, or ice cream.” One item,
“Compared to other children of the same age, do you feel
your child is: underweight, average weight, overweight or
obese?” was added to obtain parental awareness of their chil-
dren’s weight status.!'”) The revised tool, containing these 11
items, was named the Pediatric Healthy Habits Assessment
Tool (PHHAT).

2.3 Data analysis

Descriptive statistics included frequencies and percentages of
children’s demographics, weight status categories, parental
awareness of their children’s weight status, and pediatric
healthy habits. In the current study, BMI > 85th percentile
was used to define pediatric obesity and/or overweight. Each
child’s weight status was recoded into a dichotomous vari-
able, BMI < 85th percentile vs. BMI > 85th percentile. The
children’s demographic variables and healthy habits were
also recoded as dichotomous variables, and Chi-square tests
with Fisher’s exact tests were performed to compare the BMI
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< 85th and BMI > 85th percentile groups.

Bivariate correlations procedures using Kendall’s tau test
were performed among dichotomous variables to identify
the statistically significant relationships among demographic
variables, healthy habits, and BMI > 85th percentile. Demo-
graphic variables and healthy habits were entered into the
multivariate logistic regression model to explore the predic-
tors of BMI > 85th percentile. The level of significance was
set at p value < .05, and SPSS software version 21.0 (IBM,
Chicago, IL, USA) was utilized for all data analyses.

3. RESULTS

3.1 Characteristics of children

A total of 47 parents participated in the study. The mean age
of the children was 9.6 years, with the majority being male
(51.1%) and of Hispanic ethnicity (63.8%). Twenty-four chil-
dren (51%) had BMI > 85th percentile and of whom, 16 had
BMI > 95th percentile. More than one-third of the children
had positive family histories of hypertension (48.9%), type 2
diabetes mellitus (42.6%), or hyperlipidemia (38.3%). Table
1 presents the sample characteristics.

Table 1. Sample characteristics (N = 47)
BMI < 85" BMI > 85™

percentile percentile T’\(; t_al47
(n=23) (n=24) ﬁ(%) )
n (%) n (%)
Age categories
2-5 years 9(39.1) 2(8.3) 11(23.4)
6-11 years 7(30.4) 13 (54.2) 20 (42.6)
12-18 years 7(30.4) 9(37.5) 16 (34.0)
Age, mean (range), years 8.5(2-17) 10.6 (3-17) 9.6 (2-17)
Gender
Male 9(39.1) 15 (62.5) 24 (51.1)
Female 14 (60.9) 9(37.5) 23 (48.9)
Ethnicity
Non-Hispanic white 6 (26.1) 5(20.8) 11(23.4)
African American 4(17.4) 2(8.3) 6 (12.8)
Hispanic 13 (56.5) 17 (70.8) 30 (63.8)
Weight (BMI percentiles)
Underweight (< 5) 4(17.4) N/A 4 (8.5)
Healthy weight (5" to 84™) 19 (82.6) N/A 19 (40.4)
Overweight (>85" to 94")  N/A 8 (33.3) 8 (17.0)
Obese (> 95™) N/A 16 (66.7) 16 (34.0)
Family history
Type 2 diabetes mellitus 7 (30.4) 13 (54.2) 20 (42.6)
Hypertension 8(34.8) 15 (62.5) 23 (48.9)
Hyperlipidemia 7(30.4) 11 (45.8) 18 (38.3)
Obesity 1(4.3) 4(16.7) 5(10.6)
Early death from heart 3(13.0) 7(29.2) 10 (21.3)
disorder/stroke

Note: BMI = body mass index; N/A = not applicable.
Percentages may not add up to 100% because of missing data or rounding.

Published by Sciedu Press

3.2 Parents’ awareness of children’s weight status and
healthy habits

Among the parents of 24 children with BMI > 85th per-
centile, sixteen parents (67%) were not aware of their chil-
dren’s weight status. Figure 1 shows the comparison of
healthy habits among children with BMI < 85th percentile
versus BMI > 85th percentile. There were statistically sig-
nificant differences between the two groups in daily physical
activity > 60 minutes (65.2% vs. 29.2% for the BMI < 85th
percentile group vs. the BMI > 85th percentile group; p =
.020) and water as the primary beverage throughout the day,
with low-fat/skim milk at mealtimes (78.3% vs. 29.2%; p =
.001). However, no statistically significant differences were
found between the two groups with regards to the use of food
to reward positive behavior, regular family physical activity,
and daily screen time less than 2 hours.

100%
80%

60%
40%

WJH IH I 1

Daily physical Water as primary ~ Food toreward ~ Family physical Dal]} screen time
activity > 60 min beverage postive behavior activities

BBMI < 85th percentile  OBMI > 85th percentile

Figure 1. Pediatric healthy habits in BMI < 85th vs. BMI >
85th percentile groups (N = 47)

3.3 Daily use of water as a predictor of pediatric obesity
or overweight

Bivariate correlations by Kendall’s tau test revealed that daily
physical activity > 60 minutes (r = -0.36; p = .014) and wa-
ter as the primary beverage throughout the day, with low-
fat/skim milk at mealtimes (r = -0.49; p = .001) had signifi-
cantly negative relationships with BMI > 85th percentile (see
Table 2). To identify the predictors of BMI > 85th percentile,
the demographic variables and pediatric healthy habits were
entered into a multivariate logistic regression model. Male
gender emerged as the only significant positive predictor
(Odds Ratio [OR] > 1.0) of BMI > 85th percentile (OR,
9.86; 95% Confidence Interval [CI], 1.21-80.4; p = .033),
whereas using water as the primary beverage throughout the
day, with low-fat/skim milk at mealtimes (OR, 0.019; 95%
CI, 0.001-0.24; p = .002), and use of food to reward positive
behavior (OR, 0.06; 95% CI, 0.006-0.67; p = .021) were
negative predictors (OR < 1.0) of BMI > 85th percentile (see
Table 3).
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Table 2. Bivariate correlations with BMI > 85th percentile

(N =47)
Correlation
coefficients
Gender, male 0.23 113
Family history of type 2 diabetes mellitus 0.24 .104
Family history of obesity 0.20 176
Family history of hypertension 0.28 .060
Daily physical activity > 60 minutes -0.36 .014*
Water as the primary beverage throughout the
Lo - -0.49 .001**
day, low-fat/skim milk at mealtimes
Use of food to reward positive behavior -0.28 .061
At least one parent maintains a healthy weight ~ -0.21 .164

Note: *p <.05; **p < .01 by Kendall’s tau; only variables with p value < .20 are shown.

Table 3. Multivariate logistic regression in predicting BMI
> 85th percentile (N = 47)

OR 95% ClI p
Gender, male 9.86 1.21-80.4 .033*
Hispanic ethnicity 5.57 0.76-40.8 .091
Family history of type 2 diabetes 5.56 0.79-39.4 .086
mellitus
Water as the primary beverage
throughout the day, low-fat/skim milk ~ 0.019  0.001-0.24  .002**
at mealtimes
Use of food to reward positive 0.06 0.006-067  021*
behavior

Note: *p <.05; **p < .01. OR = Odds Ratio; CI = confidence interval.

4. DISCUSSION

There were nearly 50-fold lower odds of being obese or over-
weight for children who use water as the primary beverage
throughout the day, with low-fat or skim milk at mealtimes,
than those who do not. This result from the current study
is largely consistent with findings from a randomized con-
trolled study that drinking water or non-caloric beverages
in place of sugar-sweetened beverages (SSBs) significantly
reduced weight gain by an average of 1.01 kg (or 2.2 1b) over
18 months in children.!?”! Although the study was conducted
in subjects with healthy body weight and did not examine
the rate of obesity, the reduction in weight gain associated
with water points to the importance of beverage choice in
controlling the pediatric obesity epidemic.

Tremendous attention has been paid in the past to the impact
of SSB consumption on pediatric obesity, as well as to reduc-
ing consumption of various SSBs, such as carbonated soda,
fruit drinks, and energy/sports drinks. Even consumption
of 100% fruit juice, which was promoted as being equiva-
lent to the recommended consumption of whole fruit, now
appears to be associated with pediatric obesity.?!! Rather
than focusing on negative impacts of caloric beverages, per-
haps more attention should be paid to the positive impact
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of using water as the primary beverage throughout the day,
with low-fat/skim milk at mealtimes. Promoting water and
providing low-cost, easily accessible, good-tasting water at
schools, homes, and day care centers could foster the use of
water as the primary beverage throughout the day and help
reduce pediatric obesity and overweight.

The current study also suggests that boys had almost a 10-
fold higher odds of being obese or overweight than girls.
Similarly, a previous study reported that boys were more
likely to be obese or overweight than girls.[*?! In addition,
boys were more likely than girls to have their weight under-
estimated by their parents.!>3! Gender differences in obesity,
as well as differences in parental perceptions of girls and
boys, may be due to differences in body fat distribution, cul-

tural gender bias regarding obesity, physical activity, and
diet.[23:24]

An unexpected finding of the current study was that the use
of food to reward positive behavior was a negative predic-
tor (OR < 1) of obesity or overweight in the multivariate
analysis. In contrast, a previous study reported a positive as-
sociation between using food as a reward and weight gain.[?!
Although information regarding the types of food used as
rewards was not collected, it may be possible that the use of
low-calorie food to reward good behavior may have helped
to protect children from obesity. In addition, no effects result-
ing from screen time, daily servings of fruits and vegetables,
high-fat snacks, or physical activity were found, in contrast
to previous studies.?®?”! This may have been due to the
small sample size in the current study, which limited the
possibility of detecting small effect sizes.

Approximately half of the children in the current study were
obese or overweight, but two-thirds of the parents were appar-
ently not aware of their children’s weight status, or they had
inaccurate perceptions of their children’s weight. This result
is consistent with previous studies, which showed that ap-
proximately one-third to one-half of parents underestimated
their own children’s weight status.(®2%!

Obesity is a complex health problem that needs to be treated
as a chronic disease and managed with a chronic care
model.l”-?8] For nurses involved in care of pediatric pop-
ulation, it is essential to perform universal documentation of
BMI percentiles at regular intervals to identify children at
risk for obesity.[”-2! Using the gender- and age-specific BMI
percentile growth charts, nurses should communicate the
results with parents regarding their children’s weight status.
For obese or overweight children, the focus of the conversa-
tion should not be on weight loss or dieting, but rather should
be on a healthy lifestyle through encouragement to grow into
weight.[”]
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Parents’ awareness of their children’s weight status is the
first step toward parental involvement in maintaining healthy
weight and influencing their children’s choice of beverages,
as well as fostering healthy habits.['?! Teaching and motivat-
ing parents and children to drink water as their primary bever-
age throughout the day, with skim/low-fat milk at mealtimes,
could be an effective approach to preventing and managing
pediatric obesity. This may be especially effective in those
families that consume large amounts of sugar-sweetened
beverages or 100% fruit juice. A family-centered approach
would target both parents and children concurrently; incor-
porate cultural, ethnic, and socioeconomic backgrounds;
and utilize multidisciplinary resources of nutritionists, coun-
selors, or physical therapists available in the community.[”-!!

Limitations

The current study had several limitations. First, the study
findings of predictors of male gender, water use as the pri-
mary beverage, and use of food as a reward should not be
taken as cause-and-effect relationships for pediatric obesity
or overweight in this cross-sectional study. Second, although
the effect sizes represented by the odds ratios were large and
statistically significant, the 95% confidence intervals were
large due to the small sample size. Third, the study findings
may not be generalizable, since the study was conducted
in central Texas with a sample containing a high propor-
tion of Hispanics. Fourth, a convenience sampling method

used in the current study may have introduced selection bias.
Finally, the self-reported data may have over- or underesti-
mated parental responses. Further studies, with larger sample
sizes, are needed to confirm the impact on pediatric obesity
and overweight of using water as the primary beverage.

S. CONCLUSIONS

This study indicates that the use of water as the primary
beverage throughout the day, with low-fat or skim milk at
mealtimes, is a strong negative predictor of pediatric obesity
with nearly 50-fold lower odds of being obese or overweight.
There is an intriguing possibility that simply changing the
primary beverage to water for those children who consume
sugar-sweetened beverages or 100% fruit juice can reduce
pediatric obesity. In addition, there appears to be room for
improvement in parents’ awareness of their own children’s
weight status. Nurses involved in care of pediatric popu-
lation can play a major role in screening, educating, and
motivating parents, and implementing the practice guidelines
to prevent and manage pediatric obesity. If the use of water
as the primary beverage throughout the day is confirmed to
be an important negative predictor of obesity, focusing on
the positive impact of water may facilitate the prevention and
management of pediatric obesity.
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