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Abstract

Providing flavored milk in school lunches is controversial, with conflicting evidence on its impact
on nutritional intake versus added sugar consumption and excess weight gain. Nonindustry-
sponsored studies using individual-level analyses are needed. Therefore, we conducted this mixed-
methods study of flavored milk removal at a rural primary school between May and June 2012. We
measured beverage selection/consumption pre- and post-chocolate milk removal and collected
observation field notes. We used linear and logistic mixed models to assess beverage waste and
identified themes in staff and student reactions. Our analysis of data from 315 unique students and
1,820 beverages choices indicated that average added sugar intake decreased by 2.8 g postremoval,
while average reductions in calcium and protein consumption were negligible (12.2 mg and 0.3 g,
respectively). Five thematic findings emerged, including concerns expressed by adult staff about
student rebellion following removal, which did not come to fruition. Removing flavored milk from
school-provided lunches may lower students’ daily added sugar consumption without considerably
decreasing calcium and protein intake and may promote healthy weight.
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Over the past two decades, medical and public health officials have recognized obesity and
overweight in childhood as a public health crisis that contributes to an individual’s present
and future health issues (Barlow, 2007; Ebbeling, Pawlak, & Ludwig, 2002; Institute of
Medicine, 2012). In 2011-2012, 16.9% of children aged 2-19 in the United States were
considered obese (Ogden, Carroll, Kit, & Flegal, 2014), and significant disparities in
prevalence exist for children of lower socioeconomic status, non-White race/ethnicity, and
geographic region (Singh, Kogan, Van Dyck, & Siahpush, 2008; Singh, Siahpush, & Kogan,
2010; Y. Wang & Beydoun, 2007). For example, children from rural areas may experience
obesity rates more than 5% above the national average (A. M. Davis, Bennett, Befort, &
Nollen, 2011). Dietary behaviors are among the key modifiable risk factors recommended to
prevent childhood and adult obesity (Khan et al., 2009; Waters et al., 2011). Consumption of
added sugar and sugar-sweetened beverages has been a particular focus of recent efforts
(Gortmaker, Long, & Wang, 2009; Hu, 2013; Malik, Pan, Willett, & Hu, 2013; Miller et al.,
2013; Te Morenga, Mallard, & Mann, 2013; Y. C. Wang, Bleich, & Gortmaker, 2008).

Changing school-provided meal options is one approach for promoting optimal dietary
intake in children (Guinn, Baxter, Royer, & Hitchcock, 2013; Let’s Move!; U.S. Department
of Agriculture, 2017; Vilsack, 2012). Flavored milk, with a sugar and calorie content nearly
twice that of low-fat white milk, has been a target of such school-based interventions
(Golub, Charlop, Groisman-Perelstein, Rud-dock, & Calman, 2011; Goto, Waite, WOolIff,
Chan, & Giovanni, 2013). However, because flavored milk may also be a means of
supporting students’ calcium and mineral intake, removal from school lunches has been
contested by local parents and health professionals (Cliff, 2011; Hanks, Just, & Wansink,
2014; Matheny, 2013; Nicklas, O’Neil, & Fulgoni, 2013; Quann & Adams, 2013).

Research on the associations between student consumption of flavored milk and other sugar-
sweetened beverages on nutrition and weight gain is inconsistent (Briefel, Wilson, Cabili, &
Hedley Dodd, 2013; Kaiser, Shikany, Keating, & Allison, 2013). Results from these studies
are often suspect due to the use of problematic exposure measures (Archer, Hand, & Blair,
2013; Bucher Della Torre, Keller, Laure Depeyre, & Kruseman, 2015) such as dietary recall,
which may not accurately represent children’s consumption patterns (Skinner, Steiner, &
Perrin, 2012) and/or between group study designs. Additionally, industry sponsorship has
raised concerns about study results (Bes-Rastrollo, Schulze, Ruiz-Canela, & Martinez-
Gonzalez, 2013; Lesser, Ebbeling, Goozner, Wypij, & Ludwig, 2007); for example, many
studies which show null findings or overall positive nutritional effects of flavored milk
consumption are supported by or have ties to the dairy industry (Frary, Johnson, & Wang,
2004; Hanks et al., 2014; Johnson, Frary, & Wang, 2002; Murphy, Douglass, Johnson, &
Spence, 2008; Nicklas et al., 2013; Quann & Adams, 2013). Thus, the research does not
provide adequate evidence to guide school district policies on flavored milk provision during
school lunches.
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In 2011, a heated debate over the availability of flavored milk in school lunches emerged
between parents in a rural central Oregon county (Cliff, 2011, 2012; Matheny, 2013). In a
county where 81% of students were eligible for the free or reduced lunch program and
obesity rates were higher than the state average (Winett, Gauntner, Becker, & Mladenovic,
2015), school nutrition represented an important opportunity for primary and secondary
prevention by local health stakeholders. Some parents felt that flavored milk was a primary
source of nutrients for the students (i.e., calcium and protein); while others felt the harms of
the added sugar (and the potential weigh gain) outweighed these potential benefits. Given
the need for research to inform this discussion, an emerging academic—community
partnership leveraged this opportunity to conduct a mixed-methods community-based
participatory research (CBPR) study to address the following aims: (1) measure the effect of
removing the option of flavored milk on the consumption of water and unflavored milk
among young, school children and (2) assess student and staff reactions to the elimination of
flavored milk.

For this study, we employed a concurrent, embedded mixed-methods design (Creswell,
Klassen, Plano Clark, & Smith, 2011; Creswell & Plano Clark, 2011). We use quantitative
data from our beverage waste study to evaluate change in student beverage consumption and
qualitative data to characterize adult staff and student reactions before, during, and following
the removal of chocolate milk from school lunch. This study was approved by the Oregon
Health & Science University Institutional Review Board (IRB#8484).

Setting and Participants

The Milk Options Observation (MOO) Project emerged as part of a larger National Institute
of Health-funded study to train and empower rural community stakeholders as partners in
research (M. M. Davis et al., 2014; Young-Lorion et al., 2013). Described in detail
elsewhere, the overarching study focused on transforming four regional community health
improvement partnerships (CHIPs) into community health improvement and Research
partnerships (CHIRPS) using a three-step intervention: (a) participating in an academic—
community kickoff/orientation meeting, (b) engaging in eight brief research training
modules, and (c) working with academic partners to develop and implement a CBPR study
focused on childhood obesity (a community-identified health need; M. M. Davis et al.,
2014). The present study, MOO, was conducted by one of the CHIP to CHIRP partners, the
Mountain View CHIRP, in response to local needs.

MOO occurred at Madras Primary School (MPS), one of seven schools in the Jefferson
County School District-509J in Oregon and the only school in the region serving
kindergarten through second-grade students. CHIRP members had close ties with MPS (J.S.
was the district nurse) and a history of conducting school-based studies to address local
needs (Hunsberger, McGinnis, Smith, Beamer, & O’Malley, 2015; Hunsberger et al., 2014;
McGinnis et al., 2010). The 509J district is comprised of 34% Latino, 34% American
Indian/ Alaska Native, and 29% Caucasian students (Oregon Department of Education,
2014-2015a), and 76.6% of students at MPS qualify for free or reduced school lunch
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(Oregon Department of Education, 2014-2015b). Body mass index surveillance data
collected during fall 2011, the same school year that this study was conducted, found that
23% of kindergarteners at the school were overweight and 27% were obese.

Participant recruitment.—CHIRP members and academic partners obtained permission
to conduct a beverage waste study and participant observations during lunch from the district
superintendent, school principal, district food service manager, and district nurse. All MPS
students (kindergarten through second grade) attending school during cafeteria observation
days were eligible for the study; this included students eating school provided meals and
meals brought from home. Three weeks prior to data collection, all parents were sent a letter
that described the study and were provided an opportunity to excuse their students from the
procedures. We received no opt out requests in response to the notification. For participant
data to be included in the final sample, we required students to have at least one school-
provided beverage measurement in each observation period.

Beverage options.—At the time of the study, MPS provided students with a choice
between a flavored milk option (1% chocolate), 1% white milk, and nonfat white milk at
lunch. Water was available in a fountain mounted on a wall in the cafeteria just outside the
lunch line. However, in response to recommendations from school authorities, our study
team paid for the school to reintroduce bottled water (8 ounce bottles) as a menu option at
lunch 1 week prior to data collection and throughout the study period. Bottled water in this
format at lunch was familiar to the students. Introduction prior to the study period
facilitated further normalization of bottled water as an option, alleviated staff fears that
students would “drink nothing” following chocolate milk removal, and it enabled the study
team to quantify beverage selection and consumption in a standardized fashion for all
available school-provided beverage options. Per school policies, students were allowed to
take more than one type of beverage during a lunch period at no additional cost(i.e., milk
and water) and they could pay to take a second beverage (i.e., two milks).

Data collection.—Data collection occurred over a 4-week period between May 7, 2012,
and June 1, 2012, and included beverage waste measurements and participant observation
(Bogdewic, 1999; Mack, Woodson, Macqueen, Guest, & Namey, 2005). School lunch time
procedures remained generally unchanged during the study period. Academic- and
community-based study team members conducted both beverages waste measurements and
observations during six lunch sessions—prior to chocolate milk removal (n = 3) and during
removal (n = 3). Beverage waste measurement and participant observations occurred on 3
days 1 week prior to chocolate milk removal (i.e., May 7, 10, and 11). Chocolate milk was
removed starting May 14, and beverage waste measurements and participant observations
were conducted weekly for the next 3 weeks (i.e., May 17, 24, and 31). Participant
observation also occurred during lunch on June 1 when MPS reintroduced chocolate milk.

LEarlier in the school year, 8-ounce bottled water was available as a beverage option to students as they came through the lunch line.
However, a water fountain was installed in the cafeteria and bottled water was removed in order to minimize waste and to reduce costs.
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For beverage waste measurements, study team members applied coded numerical identifiers
on all student beverage containers (including those brought from home and those available
through the school) at the start of lunch and collected containers at the end of lunch. This
enabled tracking beverage consumption for individual students. Beverage consumption was
measured using standard beakers by two research team members to ensure accuracy. We
recorded “no measurement amount” for measurements that equaled the quantity of the full
container or when a container was unopened (i.e., no beverage had been consumed). For
participant observations, one or two study team members were assigned to observe student
and staff behaviors and to ask open-ended clarifying questions about beverage choices and
views toward beverage removal. Team members took brief jottings during observations and
turned them into rich, detailed field notes within 24 hours.

Data Analysis

Quantitative.—We recorded a total of 1,874 school-provided beverage choices from 360
unique students over the 6 days of observation. We excluded 45 students from the sample
(12.5%) who did not have at least one school-provided beverage in each observation period
due to school absences or because they exclusively brought drinks from home. We excluded
data from 186 beverages brought from home (9% overall, 9% in preremoval, and 8% in
postremoval period) due to heterogeneity in beverage type, size, and nutrient content. As
displayed in Figure 1, our final analytic sample was 315 students and 1,820 beverage
choices.

We classified the remaining beverages as chocolate milk, 1% milk, skim milk, or water; for
some analyses, we combined 1% and skim milk into a single “white milk” category. In nine
records where the observer indicated that a student took a beverage but did not record the
amount consumed, we imputed the mean amount for that type of drink for that student’s
grade level on the same day. We used the nutrition fact labels of the school-provided milk
cartons to calculate nutrient and sugar consumption. For nutrient consumption, we assumed
300 mg of calcium and 8 g of protein per 8 ounces of milk, scaled to the actual amount
consumed. For added sugar, we assumed 12 g per 8 ounces of chocolate milk or the
difference in total sugars between chocolate and 1% milk.

To examine whether students drank more of certain types of beverages, we used two closely
related models with beverage as the unit of analysis. First, we modeled the proportion of
beverages chosen that had any measurable amount consumed (i.e., the difference between
starting volume and ending volume was greater than 0) and then we limited our analytic data
to consumed beverages and modeled the liquid ounces consumed. We included type of
beverage and the number of drinks chosen (one versus two or three) as independent
variables; taking three beverages only occurred 3 times. Because grade level was closely
related to both race/ethnicity and age in our sample, we kept only grade level and gender in
the final model as the potential confounders of greatest interest. For both models, we used
population-averaged generalized linear models with generalized estimating equations to
account for correlation between repeated observations on the same student. To model
proportions, we used a log link and binomial distribution to estimate relative risk (RR)
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directly. Predictive margins estimated the mean proportions and mean ounces consumed for
the two models, respectively.

In a second model, we estimated the change from pre- to postperiods in average ounces and
nutrients consumed per lunch period, as well as ounces wasted, by students who drank
chocolate milk and those who did not. We classified students as chocolate milk drinkers if
they chose chocolate milk at least once, regardless of the amount consumed; otherwise, we
classified them as chocolate abstainers. If a student took more than one beverage in a lunch
period, the outcomes—mean ounces consumed or wasted, added sugar, protein, and calcium
—were summed into a single record for the day. As independent variables, we included
indicators for chocolate milk drinkers and pre-/postperiod along with their interaction, after
we had checked for daily differences within pre-/postperiod by beverage type and found
very little variation. We included gender, race/ethnicity, and grade level as potential
confounders. Linear mixed models allowed us to include a random intercept for each student
and random slope for pre-/postperiod, with exchangeable covariance. Although the outcome
distributions were skewed, Lumley, Diehr, Emerson, and Chen (2002) have demonstrated
that untransformed linear models in data sets of this size yield unbiased estimates of the
mean, and we used robust (empirical) variance estimators to compensate for using the
normal distribution.

From the same models, we estimated the differences between the changes, pre to post,
among chocolate milk drinkers and abstainers, or “difference in differences” (Meyer, 1995).
Many unmeasured influences could affect all students’ beverage consumption during lunch
—a shortened lunch period, a change in weather—while only chocolate milk drinkers would
be affected by removing chocolate milk. The differences in differences reflect the effect of
removing chocolate milk above and beyond day-to-day variability. All statistical analyses
were performed using SAS (version 9.4 for Windows) and Stata (version 14) software.

Qualitative.—We transferred observational field notes into to Atlas.ti (version 7) for data
management and analysis. The multidisciplinary team (with expertise in school nursing,
applied social psychology, qualitative research, community health development, and
childhood obesity) used focused coding and grounded theory methods to analyze qualitative
data (Miles & Huberman, 1994; Strauss & Corbin, 1990). Using an iterative process, three
authors independently coded field notes (M.M.D., S.A., and J.S.); then met to discuss codes,
identify emergent themes, and resolve discrepancies through consensus (Crabtree & Miller,
1999). Two authors (B.A.B. and P.M.) helped refine the emerging themes during an analysis
retreat. The authors then presented the themes to the larger CHIRP group as a form of
member checking and used the group’s feedback to produce the report of final themes and
illustrative quotes. These methods (multiple reviewers, reflexivity, audit trail, and member
checking) are associated with rigor in qualitative research (D. J. Cohen & Crabtree, 2008,
n.d.; Malterud, 2001; Patton, 1999).

Demographic characteristics for the 315 unique students included in the analysis appear in
Table 1. Of these students, 79% (n = 249) chose chocolate milk at least once preintervention
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(aka “chocolate milk drinkers”). As detailed in Table 1, compared to chocolate milk
drinkers, chocolate milk abstainers, those who never selected chocolate milk preremoval,
were more likely to be female (p.043), Hispanic (p=.024), or in first grade (p < .001).

Beverage Selection

Prior to removal, chocolate milk was the most common beverage selected (57.4%), while
bottled water was most common (56.9%) after removal (see Table 1). White milk selection
increased from 5.4% preremoval to 43.1% post-removal. Nearly 40% of students (38.1%, n
= 120) took more than one beverage; significantly more chocolate milk drinkers than
chocolate abstainers did so (42.2% versus 22.7%, p = .003). Chocolate milk drinkers’
beverage selection patterns were consistent from day to day within the pre- and
postintervention observation periods (e.g., no significant differences in water consumption
during preintervention study period). Chocolate milk abstainers’ beverage selection patterns
were consistent across the full study period.

Beverage Consumption

Of the 1,820 school-provided beverages chosen by the students, a measurable amount was
not consumed in 21% (7= 383). As displayed in Table 2, water was most often consumed
when chosen (0.84 selected had some amount consumed), followed by white milk (0.80) and
chocolate milk (0.71). On average, students drank 2.1 ounces more water and 1.1 ounces
more white milk than chocolate milk (p < .001). Compared to students who took only one
beverage, students who selected two to three beverages during a lunch period were more
likely to drink any of it (RR 1.12, p<.001) and to drink 0.7 ounces more when they did (p
<.001). There were significant differences in the average amount of beverage consumed by
grade level; kindergarten students drank the most (5.4 ounces) and students in first grade
drank the least (4.7 ounces).

Figure 2 shows the average volume of beverage wasted for each beverage type across the 6
observation days. As displayed in Table 3, the mean volume of milk consumed by students
decreased by 0.3 ounces following removal of chocolate milk (95% CI [- 0.6, 0.0]) and
water increased by 0.6 ounces (95% CI [0.3, 1.0]). For chocolate milk drinkers, the mean
volume of milk consumed decreased by 0.4 ounces after removal (95% CI [- 0.7, 0.0]),
while the mean volume of milk consumed by chocolate milk abstainers did not change
significantly.

Nutrient and Sugar Intake

As displayed in Table 3, after chocolate milk removal, students consumed 2.8 g less added
sugar (95% CI [- 3.1,-2.5]), 0.3 g less protein (95% CI [-0.6, 0.0]), and 12.2 mg less
calcium (95% CI [-23.3, —1.2]) on average. This represents a 4.6% decrease in the 9 g
adequate intake (Al) of protein and 3.3% decrease in the 257 mg Al of calcium for school
lunches in K 3rd-grade students, as recommended by the Institute of Medicine (2010).
Although chocolate milk drinkers consumed less milk overall after removal (-0.4 ounces,
95% CI [- 0.7, 0.0]), they displayed significant reductions in average added sugar
consumption (=3.5 g, 95% CI [-3.9, —3.1]) while only slightly reducing average intake of
protein (0.4 g, 95% CI [-0.7, 0.0]) and calcium (-14.5 mg, 95% CI [-27.8, —-1.2]).
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Chocolate milk abstainers showed no significant changes in nutrients consumption pre- and
postintervention.

Following chocolate milk removal, changes in total milk, calcium, and protein intake were
not significantly different for chocolate milk drinkers compared to abstainers (i.e.,
difference-in-differences estimates in Table 3). However, chocolate milk drinkers displayed a
significant reduction in added sugar (-3.5 g, 95% CI [-3.8, —3.1]) and increases in mean
ounces of overall beverage (1.3 ounces, 95% CI [0.6, 2.1]) and water (1.7 ounces, 95% ClI
[1.0, 2.4]) consumed as compared to chocolate abstainers.

Staff and Student Reactions

Table 4 presents five emergent themes and illustrative quotes from study field notes. First,
school staff viewed chocolate milk as an important source of nutrients to the students; and
second, they expressed concern that chocolate milk removal might lead to negative student
behaviors. Third, students expressed varied views toward chocolate milk removal and no
students rebelled following chocolate milk removal. Fourth, students reported selecting
beverages based on familiarity and health impact while staff focused on the role that
beverage placement and appearance played. A final theme focused on the short lunch period
and limited amount of food and beverage consumed regardless of the presence or absence of
chocolate milk.

Discussion

Our study suggests that young, school-age children are able to transition away from flavored
milk in school-provided lunches and that doing so can positively impact their nutritional
intake. Similar to prior research (Hanks et al., 2014; Quann & Adams, 2013), we found the
overall milk selection decreased after removal of chocolate milk. However, in our study, we
found that compared to chocolate milk, students were significantly more likely to consume
white milk and water when selected (RR 1.12 and 1.18, respectively) and to consume greater
volumes (4.9 and 5.9 ounces, respectively). Therefore, although chocolate milk drinkers
were less likely to consume any milk following removal, we saw only small decreases in the
mean ounces of milk consumed in the total sample (0.3 ounces) and in chocolate milk
drinkers (0.4 ounces). Across the sample, this led to a significant reduction in average
added sugar intake (2.8 g), but only small reductions in average protein and calcium intake
(-0.3 g and —12.2 mg, respectively). Drink choices were largely consistent for chocolate
milk abstainers across all study days, suggesting that these students were not affected by its
removal. Difference-in-differences estimates showed the decrease in added sugar was
significant, but the reduction in total milk, calcium, and protein intake was not significantly
different between chocolate milk drinkers and chocolate milk abstainers. Although adult
staff members were concerned about student reactions in response to chocolate milk
removal, students accepted the change in stride.

Our findings emphasize the importance of considering individual-level data in beverage and
plate waste studies to assess the impact of interventions on children’s diet and nutrition.
Previous research on interventions involving removal of flavored milk from school lunches
indicates that milk consumption decreased following removal based on aggregate measures
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of beverage selection and waste (Hanks et al., 2014; Quann & Adams, 2013).
Nonintervention studies have emphasized the nutritional value of flavored milk, suggesting
that students’ nutritional intake will be compromised in the absence of flavored milk (Frary
et al., 2004; Johnson et al., 2002; Murphy et al., 2008). However, although we found similar
effects when assessing the aggregate changes in beverage selection pre- and
postintervention, our assessment of individual beverage consumption and subsequent
nutrient intake provided a different picture. Specifically, the mean volume of milk consumed
by students changed by a negligible amount, 0.3 fluid ounces (less than two teaspoons), and
the difference between chocolate milk drinkers and abstainers was not significant. Decreases
in protein and calcium intake were also small at 0.3 g and 12.2 mg, respectively; for
comparison, a six-inch tortilla contains 1.4-g protein and 19-mg calcium (U.S. Department
of Agriculture & Service, 2015). While there are no standard recommended daily allowances
for sugar intake for children, the American Heart Association currently suggests limiting
intake to 25 g per day in this age-group (Johnson et al., 2009); 3.5 g is an important
reduction relevant to this limit. When we project the 3.5 g average decrease in daily sugar
intake over the course of a school year—the average amount of sugar consumed by
chocolate milk drinkers in our study prior to removal—our findings suggest that removing
chocolate milk from school lunches translates into eliminating 588 g sugar, 2,352 calories,
and 2/3 pounds of weight per student per year.

Interventions to help schools become health-promoting environments are a central
component of a broader approach and growing evidence base for addressing environmental
factors that contribute to childhood obesity (Gortmaker et al., 2015; Institute of Medicine,
2012; Waters et al., 2011). Children’s dietary habits are influenced by their physical, social,
and media environments, making schools— where children consume 50% of their daily
calories and spend a majority of their waking hours—a critical context for shaping food and
beverage choices as well as influencing the dietary requests children make at home (Institute
of Medicine, 2006, 2010, 2012). Briefel and colleagues (2013) evaluated home and school
beverage consumption and found that flavored milk consumption was highest in school and
accounted for an average of 1.5 teaspoons of added sugar daily. Although our study showed
removing flavored milk reduced daily added sugar intake by a smaller margin (3.5 g), it
indicates an opportunity to make school environments more health-promoting by influencing
student beverage preferences and reducing added sugar intake.

Another avenue to improve student’s beverage consumption behaviors during school-
provided meals is to focus on increasing consumption of white milk to support mineral and
nutrient intake. Short of removing flavored milk from school-provided meals, other studies
have examined interventions to make white milk more convenient, attractive, and normative
as an alternative approach to changing student behaviors (Goto et al., 2013; Hanks, Just, &
Wansink, 2013). Interestingly, our qualitative findings revealed that although adult staff
indicated that students selected beverages based on placement and appearance, students
reported that they chose beverages based on familiarity and perceived nutritional benefit.
Our quantitative finding that 21% of all selected beverages were not consumed by students
during the study and our qualitative finding of short lunch periods with extensive waste
suggest that extending school lunch length and promoting beverage consumption may
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present additional areas for improvement. Additionally, some students may benefit from
interventions to increase nutrition education and opportunities to sample white milk.

This study provides an example of how engaging community partners in all phases of
research can help clarify and address local health needs. Schools lend themselves to
community—academic partnerships to explore programs that address school meal options
and other interventions (J. F. Cohen et al., 2012; Golub et al., 2011). Following data
collection and analysis, CHIRP members shared the results of the pilot study with the local
school board and other stake-holders. However, the opposition to changing district policy
was evident; a milk producer used the meeting as a venue to distribute chocolate milk
samples. Subsequently, Oregon State University Extension SNAP-Ed (2014) released a
policy statement, supporting the availability of flavored milk in Oregon schools and
opposing strategies that aim to eliminate flavored milk. As we observed during the
intervention, chocolate milk removal provoked numerous concerns among adult staff
members who were wary of the change and in some cases communicated warnings directly
to the students. Similar to Golub and colleagues’ findings from changing milk options in
New York City schools, future efforts to change local school lunch options may require
education to address the concerns of adults rather than students, as well as education to win
local policy maker support in the face of pressure from the dairy industry (Golub et al.,
2011).

There are several important limitations to this study. First, we assessed the effects of
flavored milk removal at one rural primary school serving students in kindergarten through
second grade. Student and staff behaviors may have been influenced by the presence of
outside adult observers and findings may not be generalizable to other schools, student
populations, or age-groups. Second, our study had a limited time frame with six beverage
waste data collection days occurring over approximately 2 months’ time. Therefore, we were
unable to assess the longer term effects of flavored milk removal on students’ behavior or
health outcomes. Additionally, the reintroduction of bottled water as a beverage option 1
week prior to the start of the study may have influenced student beverage selection, as the
novel option may have been more attractive to students than if it was already established as a
regular part of the school lunch choices. However, bottled water consumption did not
significantly differ across the 3 days prior to chocolate milk removal, suggesting that
reintroducing bottled water at lunch 1 week in advance of data collection was effective.
Despite these limitations, we anticipate that findings can inform both school policy and
future research applications.

Conclusions

Our study shows that removing flavored milk from school-provided lunches can lower
students’ daily added sugar consumption with only minimal decreases in calcium and
protein intake. Although overall rates of milk selection declined following the removal of
chocolate milk, analyses of individual-level beverage waste data showed the average amount
of milk consumed decreased by a negligible amount. Our difference-in-differences estimates
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further indicated that following chocolate milk removal reduction in ounces of milk,
calcium, and protein were not significantly different between chocolate milk drinkers and
chocolate milk abstainers, while reductions in added sugar were significant. These results
highlight the importance of looking at individual-level beverage and plate waste data in
subsequent studies assessing changes in student consumption and nutritional intake from
school-provided meals.

Our findings provide important insight on the experiences and views of primary school
students and staff with regard to flavored milk and other school-provided beverage options.
Although some adult staff members expressed concerns about negative student reactions
following chocolate milk removal, this change was largely accepted by students. In
combination with other interventions to help schools become health-promoting
environments, interventions that reduce the availability of flavored milk may be a strategy to
promote healthful diet and prevent childhood obesity. Rigorous, nonindustry-sponsored
research using individual-level beverage consumption is needed to understand the effects of
chocolate milk removal across student populations and age-groups, as well as to assess the
long-term impacts on student behaviors and health outcomes.

Implications for School Nursing Practice

Students receive a majority of their nutrition from school settings, especially students from
families with lower social economic status. Thus, school nurses can have a large impact on
student health by advocating for health food and beverage options at lunch, ensuring
adequate time for students to consume their meals, and to use teachable moments within the
school day to educate students and staff about healthy eating and drinking habits.

Our qualitative findings show that students are open to the removal of flavored milk during
lunch, and our quantitative findings indicate that removal led to a reduction in daily added
sugar consumption with only minimal decreases in calcium and protein intake. Thus, school
nurses can use this as an example of the ability to guide families and students through small
changes that can have a positive effect on their health. Furthermore, school nurses can play
an essential role in community-based research to address student population health issues.
This role should be explored to support policy changes locally that affect the health of the
students and staff of that community.
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Figure 1.

Participant enrollment information.
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Figure 2.
Mean ounces of beverage waste by beverage type and observation day (N = 1,820

beverages). Eight-ounce bottled waters were reintroduced at lunch time 1 week prior to any
data collection. This was in response to staff concerns regarding beverage selection
following chocolate milk removal to attenuate the novelty of bottled water on student
beverage selection during data collection. Both beverage waste measurements and
participant observation occurred on 6 total days. Observation days 1-3 occurred prior to
chocolate milk removal and observation days 3—6 occurred after. Participant observation also
occurred on the day when chocolate milk was reintroduced.
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