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Abstract

Objective: To examine students’ experiences of water security at school and how experiences
relate to intake of water from different sources of water at school.

Design/Methods: In this cross-sectional study, 651 students in grades 3 to 5 in 12 low-income
public elementary schools in the San Francisco area completed surveys about their daily intake
of water from different sources of water at school, experiences of water security including safety,
cleanliness, and taste of water at school, and their demographics. Multivariable linear regressions
examined associations between students’ water security experiences at school and reported intake
from different sources of water at school.

Results: Approximately half of students were Latino (56.1%) and had overweight/obesity
(50.4%). Most (74.5%) had some negative water security experience at school. Students drank
from the school fountain or water bottle filling station a mean of 1.2 times/day (standard deviation
[SD] = 1.4), sinks 0.2 times/day (SD = 0.7), tap water dispensers 0.2 times/day (SD = 0.6), and
bottled water 0.5 times/day (SD = 1.0). In multivariable linear regression, students with more
negative experiences of school water security drank less frequently from fountains (-0.5 times/
day, Pvalue < .001), but more frequently from tap water dispensers (0.1 times/day, P value = .040)
and sinks (0.1 times/day, P value =.043), compared to students with no negative perceptions.
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Conclusions: On average, students had negative school water security experiences, which
decreased their consumption of water from tap water sources. However, relationships between
negative water security experiences and reported water intake appeared to be mitigated by water
source. Schools should consider installing more appealing water sources to promote water intake.

Keywords

child; drinking; drinking water; schools; water quality

Drinking water, A zero-calorie beverage, in place of sugar-sweetened beverages can
decrease intake of added sugars and calories and may help prevent obesity.1~® In addition,
drinking an adequate amount of water is associated with positive health outcomes including
fewer dental caries, better cognitive function, adequate hydration levels, and improved bowel
and bladder function. Despite this, 75% of school-aged children in the United States do not
consume the recommended daily allowances for water,5 resulting in an estimated plain water
deficit of 900 to 1500 mL/day.’

Inadequate plain water intake and lower levels of hydration are more prevalent among
lower income and ethnic minority populations.8-10 Distrust and avoidance of tap water
could contribute to these disparities in consumption of water. In the United States, 20% of
African-Americans and 16% of Hispanics believe that their tap water is unsafe to drink,
compared to 11% percent of Whites.11 Water infrastructure failures may have contributed to
distrust of tap water.10:12 A recent nationwide study found increasing tap water avoidance in
Black and Hispanic populations following the Flint Water Crisis.1? In migrant populations,
avoidance of tap water could stem from prior experiences living in countries with poor tap
water quality.13 In addition to leading to inadequate drinking water intake, low-income and
minority populations who avoid tap water are also more likely to spend limited resources

to purchase bottled water that often lacks fluoride that helps strengthen teeth and prevents
dental caries.1415

Negative perceptions of tap water safety have also been associated with increased
consumption of sugar-sweetened beverages.1:16 Children and young adults who drink no
plain water consume twice as many calories from sugar-sweetened beverages as those who
consume plain water.1” Given that Black and Hispanic children and those from low income
households consume more sugar-sweetened beverages, they could also disproportionately
suffer from negative health issues associated with high consumption of such beverages such
as obesity, diabetes, nonalcoholic fatty liver disease, abnormal cholesterol levels, and dental
caries.18-23

As children spend much of their waking hours at school, the location is a fitting setting
for promoting intake of water. Prior studies have found that increasing access to appealing
drinking water sources and providing drinking vessels such as cups and reusable drinking
water bottles and promoting water intake in school can increase student intake of water
and decrease consumption of sugar-sweetened beverages.*2425 In this study, we leverage
data from Wiater First, a cluster randomized controlled trial that sought to examine how
water access and promotion in schools affects students’ intake of food and beverages, and
obesity. We use cross-sectional data from this trial to examine how students’ experiences
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of water security at school relate to their intake of water in the setting. While studies have
explored the relationship between drinking water perceptions and water intake, 111626 tg our
knowledge, no studies have examined how drinking water security experiences at school
impact students’ intake of water from different water sources. We hypothesized that students
with more negative experiences of water security would consume less water overall and
drink water less frequently from fountains and other taps, compared to students with more
positive water security experiences.

Study Design and Participants

Data were collected as part of Water First, a 5-year-long cluster-randomized controlled trial
involving 26 low-income public elementary schools in the San Francisco Bay Area that
examined how water access and promotion in schools affects students’ food and beverage
intake, and obesity. Schools were eligible if more than half of the student population
received free/reduced-price meals through the National School Lunch Program (proxy for
serving low-income students) and had at least 65 fourth grade students who were the

target of classroom-based water education and promotion activities, and evaluation. Trained
research staff recruited participants by presenting the Water First project to fourth grade
classes and distributing study information and permission forms to students within the study
schools. Details on the study design, recruitment, and protocol are described elsewhere.2’

Data Collection Procedures

To examine the impact of the intervention on students’ beverage intake and weight status,
students in fourth grade or combination (third/fourth or fourth/fifth) classes completed self-
reported survey questions about their beverage consumption habits, physical activity, screen
time, and sociodemographic information at baseline, 7 months, and 15 months after the start
of the study. Questions about students’ experiences of drinking water security at school and
at home were included on the 15-month follow-up survey only. School-level demographic
data were obtained using data compiled by the California Department of Education.28

This cross-sectional study is based on data collected during the first 2 cohorts of the Water
First study. In 2016 and 2017, a total of 774 students in these cohorts completed baseline
surveys and height and weight measurements. Of these students, a total of 651 students
completed the 15-month follow-up (2017 and 2018) assessments for a retention rate of 84%.

Parental permission and student assent were obtained for study participation. This study was
approved by the Institutional Review Board at Stanford University and the Human Research
Protection Program at the University of California, San Francisco.

Study Measures

Outcome Variable—Researchers used a modified version of the validated Beverage

and Snack Questionnaire to assess reported frequency of tap water intake at school from
different drinking water sources in the last week.2? Tap water intake was assessed through
the following questions: “When you were at school, how often did you drink tap water from
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a fountain or water bottle filling station in the past week?” “When you were at school, how
often did you drink tap water from a sink or refrigerator door in the past week?” “When you
were at school, how often did you drink tap water from a tap water dispenser in the past
week?” Overall frequency of tap water consumed at school in the past week was determined
by summing the responses into one variable.

Frequency of bottled water consumed in the past week at school was assessed by the
following question: “When you were at school, how often did you drink bottled water in the
past week?”

The response choices for all beverage intake questions were “Never,” “1 per week,” “2 to 4
per week,” “5 to 6 per week,” “1 per day,” “2 to 3 per day,” and “4+ per day.”

Key Independent Variables—Researchers modified the validated Child Food Security

Assessment to assess students’ experiences of tap water security at school.30 Students were
asked if they experienced the following statements many times, 1 or 2 times, or never in the
last year: “I don’t drink the water from sinks or fountains at school because it is not safe to

drink,” “I don’t drink the water from sinks or fountains at school because it looks dirty,” “I

don’t drink the water from sinks or fountains at school because it tastes bad.”

Possible responses were scored as 0 (nhone), 2 (1 or 2 times), or 4 (many times). The drinking
water security at school experience score was calculated by summing the scores for the
individual questions for a range of 0 to 12. Participants were rated as having no negative
experience if their drinking water security score was 0. Participants were rated as having
some negative experience if their drinking water security score was greater than 0 and less
than or equal to 4. Participants were rated as having a more negative experience if their
drinking water security score was greater than 4.

Control Variables—Students’ self-reported sociodemographic variables included their
race/ethnicity (American Indian or Alaska Native, Asian, Native Hawaiian or Other Pacific
Islander, Black or African American, Latino, or Hispanic, Non-Hispanic White, and Mixed),
age (7 years old, 8 years old, 9 years old, 10 years old, or 11 years old), and sex (male or
female).

Researchers used a modified version of the validated Physical Activity Questionnaire for
Older Children and Adolescents to assess physical activity in the past week.31 Physical
activity in the past week was assessed by asking the students to select which statement
described their level of physical activity in the last 7 days: “All or most of my free time was
spent doing things that involve little physical effort that made me breathe hard or sweat,” “I
sometimes (1-2 times last week) did physical things in my free time,” “I often (3—4 times
last week) did physical things in my free time,” “I quite often (5-6 times last week) did
physical things in my free time,” or “I very often (7 or more times last week) did physical
things in my free time.”

Screen time was measured by asking the participants how much time they spent doing the
following activities: playing video or computer games, watching movies or programs on
TV or computer, and doing other things on the computer or phone, like searching google/
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internet, Facebook/Twitter, emailing, texting, etc. The response choices for all screen time
questions were “None at all yesterday,” “Less than 1 hour yesterday,” “1 or more hours but
less than 2 hours yesterday,” “2 or more hours but less than 3 hours yesterday,” “3 or more
hours but less than 4 hours yesterday,” “4 or more hours but less than 5 hours yesterday,” or
“5 or more hours yesterday.”

Trained research staff measured students’ height and weight using calibrated scales

and stadiometers as outlined in the National Health and Nutrition Examination Survey
Anthropometry Procedures Manual.32 Height and weight measurements were converted to
body mass index-for-age-and-sex z-scores and percentiles using growth charts produced by
the Centers for Disease Control and Prevention.33 Participants were classified as Normal
weight (fifth to 85th percentile for age), Underweight (<fifth percentile for age), Overweight
(85th—94th percentile for age), or Obese (95th percentile for age or greater) based on
Centers for Disease Control and Prevention growth charts.33

Data analysis was conducted in Stata/SE 15.1 (Stata-Corp, College Station, Tex). We

used the prior literature and range checks and examined variable distributions to establish
appropriate cut-points for measures of water security experiences and reported water intake.
Categories for the water security experiences score (no negative, some negative, more
negative) were based on the distribution of responses. Descriptive analyses were used to
report the means and proportions of outcomes, predictors and covariates (students’ age,

sex, race/ethnicity, physical activity, screen time, weight status, and intervention status).
Regression models with bootstrapping were used to assess the unadjusted association of
reported daily water intake at school and water security experiences and covariates of
interest. Multivariable linear regression models including covariates were used to assess the
adjusted association of student’s daily intake of water from school water sources and their
water security experiences at school. Bootstrapping was used to accommodate non-normally
distributed outcomes and enabled reporting of outcomes on an interpretable scale (eg, intake
per day). A P value less than .05 was considered statistically significant.

Descriptive Statistics

Students’ sociodemographic characteristics, reported water intake patterns, and school
drinking water security experiences appear in Table 1. The sample was 51.8% male.
Students” mean age was 10.6 years (standard deviation [SD] = 0.3). Overall, 56.1% of
students were Mexican American or Latino, 17.2% were Asian or Pacific Islander, 15.4%
were 2 or more races or American Indian, 8.0% were White, and 3.4% were Black/African
American. Half (50.4%) of students were either overweight or obese. Overall, 74.5% of
students had a negative experience of water security at school in the past year, with an
increase over time (69.9% in year one and 77.7% in year 2; £=.028). On average, students
drank from the fountain or water bottle filling station at school 1.2 times per day (SD = 1.4),
the sink 0.2 times per day (SD = 0.7), tap water dispenser 0.2 times per day (SD = 0.6), and
bottled water 0.5 times per day (SD = 1.0).
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Unadjusted Association of Water Intake at School and School Drinking Water Security

Experience

In unadjusted analyses, students with negative school water security experiences drank water
from fountains fewer times per day compared to students with no negative experiences of
tap water security at school (more negative 0.9 [SD = 1.2] vs no negative 1.5 [SD = 1.6],

P <.001; some negative 1.2 [SD = 1.4] vs no negative 0.9 [SD = 1.2], P=.048; Table 2).
Students with some negative experiences of tap water security at school drank from school
tap water dispensers more times per day compared to students with no negative experience
(0.2[SD =0.7] vs 0.1 [SD = 0.4], P=.042). Students with more negative school water
security experiences drank water from all tap water sources fewer times per day than those
with more favorable experiences (1.3 [SD = 1.8] vs 1.8 [SD = 1.7], £=.003). Frequency of
daily intake from all school tap water sources was lower among females and older students
but higher among those from Latino backgrounds, who primarily spoke Spanish or some
other language at home, and among those with a higher body mass index z-score (Table 2).

Adjusted Association of Water Intake at School and School Drinking Water Security

Experience

In adjusted analyses, students with more negative experiences of water security at school
drank from water fountains fewer times per day compared to students with no negative
experiences (—0.5 [confidence interval {CI}: -0.8, —0.3], A< .001; Table 3). Students with
some negative experience of water security at school drank water more frequently from sinks
(0.1 [CI: 0.004, 0.3], P=.043) and tap water dispensers (0.1 [CI: 0.005, 0.2], P=.040)
when compared to students with no negative water security experiences. Female students
drank water less frequently from school fountains and tap water sources overall. Students of
Asian or Pacific Islander backgrounds drank bottled water more frequently at school when
compared to their white peers (0.3 [CI: 0.05, 0.6], A= .019). Older students drank less
frequently from fountains (-0.4 [CI: -0.07, —0.1], A= .006), tap water dispensers (0.1 [CI:
-0.03, -0.008], £=.038), and all tap water sources (-0.6 [CI: -1.0, -0.2], P=.002) as
compared to younger students (Table 3).

Discussion

This cross-sectional analysis of data from a cluster randomized controlled trial of a water
promotion and access intervention in low-income elementary schools is the first to evaluate
how students’ experiences of water security at school is associated with their intake of water
from various water sources at school. Students who had negative water security experiences
at their school drank from water fountains less frequently than students who had no negative
experiences of water security. Moreover, we also observed that students with more negative
water security experiences drank from sinks and tap water dispensers more frequently than
students without such experiences.

We found that approximately 3 in 4 students had negative experiences of water security at
school, with increases over time as seen in previous studies. 01> These findings are similar
to a 2014 study of low-income middle schools in the Los Angeles area in which 80% of
students had some negative perception of tap water at school.26 Overall, the frequency of
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reported water intake at school among students was low, with water fountains or water
bottle filling stations being the most frequently used source of drinking water. On average,
students drank from the fountain or water bottle filling station at school 1.2 times per day.
Previous studies have reported low water intake among children and adolescents.3* Since
students spend a large amount of their waking hours in schools and adequate intake of water
is associated with positive health effects, such as better cognitive function, schools offer an
important setting for increasing water intake among children.!

We found that bottled water was the second most frequently consumed source of water in
schools. Given that most elementary schools, including the ones in this study, do not make
bottled water available at no cost in schools, students who drank bottled water in study
schools likely brought it from home. This is concerning for several reasons. First, bottled
water is more costly than tap water; families who buy bottled water rather than drinking tap
water or filtered water are incurring extra expenses diverting funds from other necessities.’
Second, single use bottled water has an environmental impact.” Third, most bottled water on
the market does not contain fluoride which can help prevent dental caries.* We also found
that Asian or Pacific Islander students were more likely to consume bottled water in school
compared to their peers. Testing of tap water quality in schools and publicizing safety of tap
water for students, staff, and families, as was a focus in the Water First intervention, could
be an avenue for countering negative water security experiences and could help decrease
reported bottled water intake.

Students who had more negative school water security experiences drank from fountains 0.5
fewer times per day than students without these experiences. Students with more negative
water security experiences were also more likely to drink from tap water dispensers and
sinks compared to students with no negative perception of tap water. While the increase in
frequency of consumption from dispensers and sinks was low daily, when extrapolated to
consumption in the past week or year, these amounts could be clinically significant. Given
such findings, increasing the availability of non-fountain tap water sources in schools might
be an avenue for increasing water intake and promoting water security at school. Other
measures, such as providing cups or reusable water bottles so students can drink larger
quantities of water or allowing more time to drink water during breaks, recess, and lunch
could also encourage greater water intake at school.

We also found that female students were generally less likely to consume tap water
overall and less likely to use school tap water sources such as fountains and tap water
dispensers. This finding is consistent with other studies that also found lower overall
reported water intake among female students.28 We also found that student characteristics
such as increasing age and racial demographics influenced the types of water students
consumed at school. Older students were less likely to consume tap water from fountains
and consumed less tap water overall. This is in contrast to another study that found that
although older students had fewer intentions to drink water, they still consumed more
water.28 These divergent findings could be due to that study surveying a middle school
aged cohort. We also found that students of Asian or Pacific Islander backgrounds drank
more bottled water while in school. While other studies have noted higher consumption of
bottled water among Black and Hispanic populations, to our knowledge, no other study has
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found an association of increased bottled water consumption while in school among Asian
or Pacific Islander populations.3538 Given the disparities in water intake by gender, age, and
racial background, a more tailored approach in addressing the particular concerns of those
students might be warranted.

This study has many strengths including a large, ethnically diverse sample with a relatively
high response rate. And it is the first study to examine how water security experiences in
schools relate to students’ intake of drinking water from different sources. Despite these
strengths, this study has some limitations. First, this study was geographically limited to the
San Francisco Bay Area and included school districts that were predominately of students
from low-income and Latino backgrounds. Therefore, findings might not be generalizable

to other locations or groups. While other studies have found that individuals from lower-
income backgrounds are less likely to drink tap water, we do not have a measure of students’
household income level in this study. This study also does not include consumption amounts.
Thus, we cannot estimate the quantity of water being consumed by students in school. Last,
as this study relies on self-reported water security experiences and beverage intake, social
desirability bias is possible.

Conclusion

Frequency of reported water intake at school is low among students ranging from 0.2 to

1.2 times per day, depending on the drinking water source. Negative experiences of water
security at school may contribute to low reported water intake at school. However, providing
tap water dispensers or other appealing tap sources could mitigate the impact of negative
experiences of water security on water intake. Given the observed variation in reported
water intake from different tap water sources by gender, race/ethnicity, age, and weight
status, a one-size fits all approach may not be successful in reducing inequities in water
intake at school. Schools should consider designing drinking water access and promotion
interventions that are tailored to students’ perceptions, backgrounds, and culture.

Acknowledgments

We would like to thank the Water First Community Advisory Board for their input on the study, research associates
that have assisted with intervention implementation and evaluation, and the schools, students, and families that
participated in this study.

Financial statement:

This work was supported by the National Heart, Lung, and Blood Institute of the National Institutes of Health under
award number RO1HL 129288 and a supplement to promote diversity (3R01HL129288-05S1). The content is solely
the responsibility of the authors and does not represent the official views of the National Institutes of Health. The
authors have no financial relationships relevant to this article to disclose.

References

1. Brooks CJ, Gortmaker SL, Long MW, et al. Racial/ethnic and socioeconomic disparities in
hydration status among US adults and the role of tap water and other beverage intake. Am J Public
Health. 2017;107:1387-1394. 10.2105/AJPH.2017.303923. [PubMed: 28727528]

2. Giles CM, Kenney EL, Gortmaker SL, et al. Increasing water availability during afterschool snack:
evidence, strategies, and partnerships from a group randomized trial. Am J Prev Med. 2012;43(3
suppl):S136-S142. 10.1016/J. AMEPRE.2012.05.013. [PubMed: 22898163]

Acad Pediatr. Author manuscript; available in PMC 2023 January 07.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Ezennia et al.

Page 9

. Ebbeling CB, Feldman HA, Osganian SK, et al. Effects of decreasing sugar-sweetened beverage

consumption on body weight in adolescents: a randomized, controlled pilot study. Pediatrics.
2006;117:673-680. 10.1542/peds.2005-0983. [PubMed: 16510646]

. Muckelbauer R, Libuda L, Clausen K, et al. Promotion and provision of drinking water in schools

for overweight prevention: randomized, controlled cluster trial. Pediatrics. 2009;123:e661-e667.
10.1542/PEDS.2008-2186. [PubMed: 19336356]

5. Wang YC, Ludwig DS, Sonneville K, et al. Impact of change in sweetened caloric beverage

10

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

consumption on energy intake among children and adolescents. Arch Pediatr Adolesc Med.
2009;163: 336-343. 10.1001/archpediatrics.2009.23. [PubMed: 19349562]

. Drewnowski A, Rehm CD, Constant F. Water and beverage consumption among children

age 4-13y in the United States: analyses of 2005-2010 NHANES data. Nutr J. 2013;12:85.
10.1186/1475-2891-12-85. [PubMed: 23782914]

. Patel Al, Hecht CE, Cradock A, et al. Drinking water in the United States: implications of water

safety, access, and consumption. Annu Rev Nutr. 2020;40:345-373. [PubMed: 32966189]

. Drewnowski A, Rehm CD, Constant F. Water and beverage consumption among adults in the

United States: cross-sectional study using data from NHANES 2005-2010. BMC Public Health.
2013;13:1068. 10.1186/1471-2458-13-1068. [PubMed: 24219567]

. Park S, Blanck HM, Sherry B, et al. Factors associated with low water intake among US high

school students—National Youth Physical Activity and Nutrition Study, 2010. J Acad Nutr Diet.
2012;112:1421-1427. 10.1016/j.jand.2012.04.014. [PubMed: 22749261]

. Rosinger AY, Patel Al, Weaks F. Examining recent trends in the racial disparity gap in
tap water consumption: NHANES 2011-2018. Public Health Nutr. 2022;25:207-213. 10.1017/
$1368980021002603. [PubMed: 34114536]

Onufrak SJ, Park S, Sharkey JR, et al. The relationship of perceptions of tap water safety with
intake of sugar-sweetened beverages and plain water among US adults. Public Health Nutr.
2014;17:179-185. 10.1017/S1368980012004600. [PubMed: 23098620]

Gostin LO. Lead in the water: a tale of social and environmental injustice. JAMA. 2016;315:2053—
2054. 10.1001/JAMA.2016.5581. [PubMed: 27187286]

Hobson WL, Knochel ML, Byington CL, et al. Bottled, filtered, and tap water use in
Latino and non-Latino children. Arch Pediatr Adolesc Med. 2007;161:457-461. 10.1001/
ARCHPEDI.161.5.457. [PubMed: 17485621]

Gorelick MH, Gould L, Nimmer M, et al. Perceptions about water and increased use

of bottled water in minority children. Arch Pediatr Adolesc Med. 2011;165:928. 10.1001/
archpediatrics.2011.83. [PubMed: 21646572]

Rosinger AY, Young SL. In-home tap water consumption trends changed among U.S.

children, but not adults, between 2007 and 2016. Water Resour Res. 2020;56:62020WR027657.
10.1029/2020WR027657.

Onufrak SJ, Park S, Sharkey JR, et al. Perceptions of tap water and school water fountains and
association with intake of plain water and sugar-sweetened beverages. J Sch Health. 2014;84:195—
204. 10.1111/josh.12138. [PubMed: 24443781]

Rosinger AY, Bethancourt H, Francis LA. Association of caloric intake from sugar-sweetened
beverages with water intake among US children and young adults in the 2011-2016

National Health and Nutrition Examination Survey. JAMA Pediatr. 2019;173:602-604. 10.1001/
JAMAPEDIATRICS.2019.0693. [PubMed: 31009027]

Park S, Sherry B, Wethington H, et al. Use of parks or playgrounds: reported access to drinking
water fountains among US adults, 2009. J Public Health (Bangkok). 2012;34:65-72. 10.1093/
pubmed/fdr047.

Scharf RJ, DeBoer MD. Sugar-sweetened beverages and children’s health. Annu Rev Public
Health. 2016;37:273-293. 10.1146/annurev-publhealth-032315-021528. [PubMed: 26989829]
Hu FB. 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. 10.1111/0br.12040. [PubMed: 23763695]

Acad Pediatr. Author manuscript; available in PMC 2023 January 07.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Ezennia et al.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

Page 10

Vos MB, Kaar JL, Welsh JA, et al. Added sugars and cardiovascular disease risk in children: a
scientific statement from the American Heart Association. Circulation. 2017;135:e1017-e1034.
10.1161/CIR.0000000000000439. [PubMed: 27550974]

Kell KP, Cardel MI, Brown MMB, et al. Added sugars in the diet are positively associated with
diastolic blood pressure and triglycerides in children. Am J Clin Nutr. 2014;100:46-52. 10.3945/
ajcn.113.076505. [PubMed: 24717340]

Bleich SN, Vercammen KA, Koma JW, et al. Trends in beverage consumption among children and
adults, 2003-2014. Obesity. 2018;26:432-441. 10.1002/0by.22056. [PubMed: 29134763]

Kenney EL, Gortmaker SL, Carter JE, et al. Grab a cup, fill it up! An intervention to promote the
convenience of drinking water and increase student water consumption during school lunch. Am J
Public Health. 2015;105:1777-1783. 10.2105/AJPH.2015.302645. [PubMed: 26180950]

Schwartz AE, Leardo M, Aneja S, et al. Effect of a school-based water intervention

on child body mass index and obesity. JAMA Pediatr. 2016;170:220-226. 10.1001/
JAMAPEDIATRICS.2015.3778. [PubMed: 26784336]

Patel Al, Bogart LM, Klein DJ, et al. Middle school student attitudes about school

drinking fountains and water intake. Acad Pediatr. 2014;14:471-477. 10.1016/j.acap.2014.05.010.
[PubMed: 25169158]

Moreno GD, Schmidt LA, Ritchie LD, et al. A cluster-randomized controlled trial of an elementary
school drinking water access and promotion intervention: rationale, study design, and protocol
HHS public access. Contemp Clin Trials. 2021;101: 106255. 10.1016/j.cct.2020.106255.

California Department of Education. DataQuest—educational demographic reports—
select additional parameters. Available at: https://datal.cde.ca.gov/dataquest/page2.asp?
level=School&subject=FitTest&submitl=Submit. Accessed December 17, 2019.

Neuhouser ML, Lilley S, Lund A, et al. Development and validation of a beverage and snack
questionnaire for use in evaluation of school nutrition policies. J Am Diet Assoc. 2009;109:1587—
1592. 10.1016/J.JADA.2009.06.365. [PubMed: 19699839]

Fram MS, Frongillo EA, Draper CL, et al. Development and validation of a child report assessment
of child food insecurity and comparison to parent report assessment. J Hunger Environ Nutr.
2013;8:128-145.

Benitez-Porres J, Lopez-Fernandez |, Raya JF, et al. Reliability and validity of the PAQ-C
questionnaire to assess physical activity in children. J Sch Health. 2016;86:677-685. 10.1111/
JOSH.12418. [PubMed: 27492937]

Centers for Disease Control and Prevention (CDC). National Center for Health Statistics. National
Health and Nutrition Examination Survey Anthropometry Procedures Manual. Hyattsville, MD:
U.S. Department of Health and Human Services, Centers for Disease Control and Prevention;
2017.

Kuczmarski RJ, Ogden CL, Guo SS, et al. 2000 CDC growth charts for the United States: methods
and development. Vital Health Stat 11. 2002;11:1-190.

Park S, Onufrak S, Cradock A, et al. Correlates of infrequent plain water intake among US high
school students: National Youth Risk Behavior Survey, 2017. Am J Health Promot. 2020;34:549—
554.10.1177/0890117120911885. [PubMed: 32186199]

Vieux F, Maillot M, Rehm CD, et al. Trends in tap and bottled water consumption among children
and adults in the United States: analyses of NHANES 2011-16 data. Nutr J. 2020;19:1-14.
10.1186/S12937-020-0523-6/ TABLES/5. [PubMed: 31901246]

Rosinger AY, Herrick KA, Wutich AY, et al. Disparities in plain, tap and bottled water consumption
among US adults: National Health and Nutrition Examination Survey (NHANES) 2007-2014.
Public Health Nutr. 2018;21:1455. 10.1017/S1368980017004050. [PubMed: 29388529]

Acad Pediatr. Author manuscript; available in PMC 2023 January 07.


https://data1.cde.ca.gov/dataquest/page2.asp?level=School&subject=FitTest&submit1=Submit
https://data1.cde.ca.gov/dataquest/page2.asp?level=School&subject=FitTest&submit1=Submit

1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Ezennia et al.

Page 11

What’s New

Children spend a majority of their waking hours at school, making the setting important
for healthy hydration. This study is novel in its examination of how experiences of water
security at school influence children’s reported water intake from different sources of
water at school.
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Table 1.

Sociodemographic Characteristics, Water Intake Patterns, and Experiences of Drinking Water Security of
Elementary School Students in Study Schools, San Francisco Bay Area, California 2017 to 2018

Student Char acteristics n =651, n (%)
Mean age in years (SD) 10.6 (0.3)
Sex (%)
Male 337 (51.8)
Female 314 (48.2)
Race/ethnicity (%)
White 52 (8.0)
Asian or Pacific Islander(API) 112 (17.2)
Black 22 (3.4)
Latino 365 (56.1)
Other (American Indian/Two or more races) 100 (15.4)

Weight status (%)

Underweight 17 (2.6)
Normal 306 (47.0)
Overweight 137 (21.0)
Obese 191 (29.4)
Mean BMI Z-score (SD) 0.89 (1.1)
Physical activity times/week (%)
0 times 65 (10.0)
1-2 times 204 (31.3)
3-4 times 149 (22.9)
5-6 times 104 (16.0)
7 or more times 127 (19.5)
Mean screen time yesterday in hours (SD) 3.98 (3.4)
Intake of various types of water at school, mean times/day (SD)
Fountain or water bottle filling station 117 (1.4)
Sink 0.22 (0.7)
Tap water dispenser 0.19 (0.6)
Bottled water 0.52 (1.0)

Experiences of drinking water security at school

Mean experience score, range 0-12 (SD) * 4.45 (3.9)

SD indicates standard deviation; BMI, body mass index.

*

The water security at school experience score was calculated by summing participant response to the following questions. Please say whether this
happened to you many times, 1 to 2 times, or never in the last year (12 months): | don’t drink the water from sinks or fountains at school because
it is not safe to drink,” “I don’t drink the water from sinks or fountains at school because it looks dirty,” and “I don’t drink the water from sinks or
fountains at school because it tastes bad.” Possible responses were coded as none (0), 1 or 2 times (2), or many times (4). Range of score: 0 to 12.
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