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Impact of Nutrition Standards on Competitive Food
Quality in Massachusetts Middle and High Schools

Mary T. Gorski, ScM, Juliana F. W. Cohen, ScM, ScD, Jessica A. Hoffman, PhD, Lindsay Rosenfeld, ScM, ScD, Ruth Chaffee, MEd,
Lauren Smith, MD, MPH, and Eric B. Rimm, ScD

Objectives. To examine changes in competitive foods (items sold in a la carte lines, Before the national changes, most state
vending machines, and school stores that “compete” with school meals) in Massa-
chusetts middle and high schools before and after implementation of a statewide
nutrition law in 2012.

Methods. We photographed n=10782 competitive foods and beverages in 36
Massachusetts school districts and 7 control state districts to determine availability and
compliance with the law at baseline (2012), 1 year (2013), and 2 years (2014) after the
policy (overall enrollment: 71202 students). We examined availability and compliance
trends over time.

Results. By 2014, 60% of competitive foods and 79% of competitive beverages were
compliant. Multilevel models showed an absolute 46.2% increase for foods (95% con-
fidence interval=36.2, 56.3) and 46.8% increase for beverages (95% confidence
interval=39.2, 54.4) in schools’ alignment with updated standards from 2012 to 2014.

Conclusions. The law’s implementation resulted in major improvements in the avail-
ability and nutritional quality of competitive foods and beverages, but schools did not
reach 100% compliance. This law closely mirrors US Department of Agriculture Smart
Snacks in School standards, suggesting that complying with strict nutrition standards is
feasible, and schools may experience challenges and improvements over time. (Am J
Public Health. 2016;106:1101-1108. doi:10.2105/AJPH.2016.303139)

competitive foods policies were weak and
limited in scope.'® Although there is
mounting epidemiological evidence that
stronger state-level competitive food laws
are associated with healthier products,'’
healthier weights,'” and increased food
service revenue,'? there is little research
evaluating strict state competitive food
policies using direct observation methods
over a multiyear period.

In 2012, Massachusetts implemented
a state law® (MGL c. 111, § 223) to estab-
lish nutrition standards for competitive
foods and beverages sold or provided in
public schools (105 CMR 225.000).
These standards precede, but closely
mirror, the final (July 2016) USDA Smart
Snacks nutrition standards.”’ They aim to
limit the calories, portion sizes, saturated
and trans fats, sugar, and sodium of snack

foods and beverages offered to children,
while emphasizing water without additives,

Schools have been identified as a key
setting for strategies to shape healthy
dietary patterns, because children often
consume a significant portion of their daily
calories at school, and they spend more time
at school than any other environment away
from home.'™ Previous studies have shown
that school practices can affect children’s
dietary behavior™” and weight status,®®
and nutrition policies are associated with

. . . 9-12
improvements in the food environment,

12714 and lower weight gain

15

diet quality,
among children.
In the 2014-2015 school year, schools
began implementing the US Department of
Agriculture’s (USDA’s) Smart Snacks in
School nutrition standards, the first major
federal update of its kind in more than 4
decades.'® Smart Snacks set standards for
competitive foods and beverages: items sold
in 4 la carte lines, vending machines, and
school stores that traditionally “compete”
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with school meals. Generally these items are
readily available, but are energy-dense and of
poor nutritional quality. National estimates
suggest low-nutrient, energy-dense com-
petitive foods add more than 150 calories

skim and 1% milk, fruits and vegetables,
and whole grains. Table A, available

as a supplement to the online version of
this article at http://www.ajph.org,
displays a comparison between the

2 standards.
The Massachusetts law was neither funded

to children’s diets each day.'” Smart Snacks
standards will be phased in over multiple

years, with stricter limits on sodium and nor monitored for compliance by the state,
food ingredients scheduled to take effect so the Nutrition Opportunities to Un-
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(NOURISH) study was created to in-
dependently assess the nutritional quality
(compliance) and availability of packaged
snack foods and beverages in middle and high
schools before and after the law was imple-
mented, and to examine the degree to which
compliance would change over time.

METHODS

We collected data from middle schools and
high schools in Massachusetts and a control
state. At baseline, we initially identified all
public school districts in Massachusetts and
the control state with at least 1 middle and
1 high school for potential inclusion into the
study. We then stratified districts into tertiles,
based on the percentage of low-income
students (<20%, 20%—39%, =40%), and
randomly selected districts from each tertile.
We contacted food service directors (FSDs)
from these school districts by e-mail in March
2012, requesting their participation for a
randomly selected middle and high school in
their district. We informed FSDs that par-
ticipation consisted of completing a yearly
survey, in-person site visit, and optional
financial survey. The FSDs were provided
with $50 gift cards for participating in the
survey and site visit.

After 2 rounds of recruitment in 113
Massachusetts districts, 37 agreed to partici-
pate (32.7% response rate). A majority of
nonconsenting districts cited time or avail-
ability constraints, as statewide student testing
requirements pushed data collection to late
spring.

To account for changes in school meals
attributable to new national school meal
standards in the 2012-2013 school year, we
included a control state to examine trends
across states over a parallel time period. The
control state was selected because of feasi-
bility, proximity for data collection, and
demographically comparable school districts,
and we used a parallel inclusion process for
recruitment. The control state generally had
more lenient standards for competitive foods
and beverages, with no changes in its stan-
dards over the study period. Because of
control state size, fewer districts were available
to participate in this study. Seven of 30
contacted districts agreed to participate in
the control state (23.3% response rate).
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Data Collection Procedures

We collected data on competitive foods
and beverages via direct observation through
scheduled site visits. Two school districts
had a shared cafeteria between the middle
school and high school; we double-entered
data for these districts to reflect availability
to both middle- and high-school students.
We excluded 1 consenting school district
from the study because of incomplete baseline
data. Research assistants collected data via
lunchtime site visits in the spring of 2012
(Massachusetts: n = 36 districts; control: n =7
districts), 2013 (Massachusetts: n =28; con-
trol: n =4), and 2014 (Massachusetts: n =21;
control: n = 3).

The final sample in the control state was
not large enough to examine statistical dif-
ferences with Massachusetts (n =3 districts
in 2014). However, control state data are
presented in Tables B and C (available as
supplements to the online version of this
article at http://www.ajph.org), and the data
provided availability and compliance trends
over the course of the study to explore if
there were strong secular trends that needed
to be further accounted for in the analysis.

During site visits, research assistants took
digital photographs of prepackaged compet-
itive foods and beverages available in all
vending machines, 4 la carte lines (each line
counted as a separate location), and school
stores. Every photo included the product
name, size, brand, and location. Cookies
baked by the school were considered a pre-
packaged food and were included in the
analyses because they contained standardized
serving sizes and complete nutrition in-
formation. We only included prepackaged
foods and beverages, including cookies baked
by the school, in the analyses. We excluded
nonpackaged items from analysis because they
were nonstandardized and their nutrition
information was unavailable via direct ob-
servation methods.

The primary outcome variables were (1)
the availability of prepackaged competitive
foods and beverages and (2) their alignment
with new state nutrition standards (percentage
compliant). We calculated availability each
year as the number of unique products oftered
perlocation per school. We counted locations
separately for each a la carte line, vending
machine, and school store. Thus, if the same

product were offered in 2 vending machines
and 2 a la carte lines in the cafeteria, it was
counted as available 4 times. We created this
variable to account for differences in product
availability, where some products were only
offered in 1 location, whereas others were
offered almost everywhere. We then summed
availability for all products in a school and
calculated the average amount of items per
school.

Because the state nutrition standards were
not in place at baseline, compliance figures
at baseline in Massachusetts and in the control
state throughout the study represent align-
ment with the nutrition standards imple-
mented in August 2012. We assessed
compliance by comparing the nutritional
information of each competitive food or
beverage to the John Stalker A-List, a
comprehensive database of compliant prod-
ucts available online through Framingham
State University and the Massachusetts
Department of Public Health.** If prod-
ucts were on the A-List, we coded them
as compliant with the law. We compared
products not on the A-List with the
manufacturer’s nutrition information and
recoded them as compliant if they met the
law. We previously documented excellent
research assistant interobserver agreement
of compliance.” We calculated percentage
compliant for each year as a proportion of
available products (i.e., unique products
per location per school) that comply with
the state nutrition standards over the total
number of available products.

Data Analysis

To examine whether competitive food and
beverage availability and compliance changed
during the study period, we calculated mean
availability and percentage compliance sepa-
rately each year for middle and high schools.
We conducted joint significance tests to ex-
amine mean differences in availability and
compliance in 2012, 2013, and 2014 by using
ordinary least squares regression with robust
standard errors. We conducted the posthoc
t test to examine mean differences in avail-
ability and compliance from 2013 to 2014.

We conducted statistical analyses with
Stata version 12 (StataCorp LP, College
Station, TX). We used multilevel regression
models with robust standard errors to
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examine yearly school-level compliance. TABLE 1—Baseline Sample Characteristics of Massachusetts Schools by School Type:

All models account for observations nested

Spring 2012

within schools, and each middle school

and high school being nested within Characteristics Middle Schools (n=36), Mean (SD)  High Schools (n=36), Mean (SD)

a school district. Approximately 21% of

o - School size, enrollment 639 (242) 1041 (490)
the variation in food compliance and 14% .
of the variation in beverage compliance Percentage White students 81.2 (16.1) 80.8 (17.0)
were attributable to differences between Percentage low-income (FRPL) students 29.3 (18.0) 24.4 (14.5)
school districts (intraclass correlation Number of a la carte? lines 4.7 (2.5) 6.5 (3.8)
coefficient [ICC]goodcomptiance = 0-21; Number of vending machines 1.3 (1.8) 4.5 (3.3)
ICCrevergecomptiance = 0_'14)' Number of school stores 0.03 (0.2) 0.08 (0.3)

We calculated compliance by school and N .

then modeled it separately for foods and Total CF&B® locations per school 59 (3.1) 1.1 (4.9)
beverages, with demographic variables in- Percentage of CF&Bs inside cafeteria® 92.8 (0.7) 84.0 (0.6)

cluded as covariates. We modeled year as Note. CF&B = competitive food and beverage; FRPL = free and reduced-price lunch. Numbers of CF&B

an indicator variable to show the eftect of
schools’ compliance after each year of
implementation compared with baseline.
We used the school-level percentage of
students eligible for free or reduced-price
lunch (i.e., low-income students) as a proxy
for socioeconomic status. We divided income
into low, medium, and high tertiles, and
we compared middle-income and low-
income schools with high-income schools
(referent category). We measured school
racial/ethnic composition in tertiles: low,
medium, and high percentage of racial/ethnic
minority students, with which we com-
pared medium- and high-percentage mi-
nority schools with low-percentage minority
schools (referent category). We measured
product venue by comparing vending ma-
chine and school store to a la carte (referent
category). We modeled school level to un-
derstand differences in compliance in high
schools compared with middle schools. We
used posthoc tests to check for normality and
used robust standard errors to correct for
heteroskedasticity.

RESULTS

At baseline, the NOURISH study in-
cluded 36 districts in Massachusetts, with 1
middle school and 1 high school per district
(Table 1). Participating schools were de-
mographically similar to nonconsenting
schools, with no statistically significant dif-
ferences between groups in school size or the
percentage of racial/ethnic minority students.
There were also no differences in the pro-
portion of low-income students between
middle or high schools in consenting versus
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locations may not add up to total numbers because of rounding.

2Counts each a la carte line separately; includes snack bars inside the cafeteria.

bTotal CF&B locations includes & la carte lines, vending machines, and school stores.

“CF&Bs located inside the cafeteria as a percentage of all CF&Bs located throughout a school.

nonconsenting districts. Massachusetts
schools with both years of follow-up data
were demographically similar to schools with
incomplete follow-up, with no statistically
significant differences in school size, per-
centage of racial/ethnic minority students,
percentage of low-income students, or
number of competitive food and beverage
locations. Compared with control state
schools in our sample (Table B), participating
Massachusetts schools had a higher percentage
of non-White students at baseline, whereas
school size and percentage of low-income
students were similar across states.
Competitive foods and beverages were
widely available at baseline in different lo-
cations throughout Massachusetts middle
schools and high schools (Table 1). In spring
2012 (baseline), middle and high schools
had, on average, 5.9 and 11.1 different lo-
cations, respectively, for purchasing snack
foods and beverages, including a la carte lines,
vending machines, and school stores.

Changes in Food Availability
and Compliance

Compared with baseline, competitive
food availability dropped in middle schools
in 2013 (P<.05), while competitive food
availability remained steady in high schools
over the study period (Table 2). In 2014, high
schools offered an average of 39 prepackaged
competitive food products for sale, and
middle schools offered an average of 18. Chips
were the most widely available competitive

food item in 2014. Compared with baseline,
high schools offered fewer cookies and
brownies and ice cream products, popsicles,
or frozen treats.

Both middle schools and high schools in-
creased snack compliance with the competi-
tive food law 2 years after implementation
compared with baseline. High schools in-
creased compliance in 2013 (55.1%; P<.001)
compared with baseline (15.3%), and further
increased compliance in 2014 (62.2%;
P<.001). Middle schools increased compli-
ance in 2013 (68.1%; P<.001) compared with
baseline (18.6%), but saw a decline in 2014
compliance (54.5%; P<.001) compared with
2013. In both middle and high schools,
compliance was highest for cookies and
brownies, “other” sweet snacks such as graham
crackers and dried fruit, and chips. Categories
with the highest percentages of noncompliant
items include nuts and other salty snacks (in-
cluding trail mix), yogurt and cheese products,
and ice cream, popsicles, and frozen treats.

In the control state, competitive food
availability remained stable in middle schools
and high schools throughout the study (Table
C), and alignment with the Massachusetts
nutrition standards remained low (Figure 1
and Table C).

Changes in Beverage Availability
and Compliance

Compared with baseline, competitive
beverage availability dropped in middle
schools in 2013 (P<.05; Table 2). In high
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TABLE 2—Compliance and Availability of Snack Foods and Beverages by Year and School Level Before and After Massachusetts

Competitive Food Law: 2012-2014

Middle Schools

High Schools

Variables Baseline® (2012) 1 Year After (2013) 2 Years After (2014) Baseline® (2012) 1 Year After (2013) 2 Years After (2014)
All foods®

% Compliant 18.6 68.1¢ 54,50 153 55.1¢ 62.2%f

Availability, no. 20.0 12.99 18.1 51.9 42.8 39.0
Cereals, cereal or granola bars, breakfast Items

% Compliant 34.0 68.9°¢ 59.6° 22.6 63.4¢ 69.9¢

Availability, no. 2.8 2.6 2.5 10.9 10.3 8.2
Chips

% Compliant 30.8 82.2¢ 67.19¢ 25.9 62.3¢ 67.5¢

Availability, no. 5.9 4.2 7.4 14.8 14.6 15.0
Other sweet snacks”

% Compliant 283 55.6¢ 80.0%F 8.8 48.0° 64.3%F

Availability, no. 1.3 1.9 1.0 5.4 4.5 2.7
Nuts and other salty snacks’

% Compliant 25.0 64.3 18.2¢ 16.7 39.5¢ 34.6

Availability, no. 0.2 0.5 0.5 0.8 1.5 1.2
Crackers, popcorn, pretzels, snack mix

% Compliant 10.6 52.9¢ 45.5¢ 7.8 39.3¢ 55.6%F

Availability, no. 3.9 1.89 2.6 8.9 12 6.0
Ice cream, popsicles, and frozen treats

% Compliant 2.6 75.0° 21.7%¢ 32 70.3¢ 43.1%¢

Availability, no. 4.2 0.7 2.9 6.0 1.39 2.4
Cookies and brownies

% Compliant 0.0 78.9¢ 75.0¢ 3.5 59.4° 79.2%f

Availability, no. 14 0.7 1.0 4.0 2.3 23
Yogurt and cheese®

% Compliant 0.0 18.2 143 0.0 9.7 4.2

Availability, no. 0.2 0.4 0.3 1.0 1.1 1.1
All beverages

% compliant 35.4 74.0¢ 83.1¢f 26.0 67.6° 76.6%F

Availability, no. 14.9 9.59 1.3 47.5 22.48 3.4
Bottled water (unflavored)

% Compliant 100 100 100 100 100 100

Availability, no. 2.0 2.1 1.9 4.7 4.5 4.6
Milk'

% Compliant 58.2 100° 100° 65.6 96.2¢ 96.1°

Availability, no. 3.7 2.9 5.3%f 53 3.8 7.3f
Flavored water™

% Compliant 355 94.4° 54.3¢ 333 74.7° 78.1¢

Availability, no. 1.7 13 1.7 10.3 78 6.1
100% juice

% Compliant 118 36.2° 61.4%F 9.7 39.2° 55.0°

Availability, no. 4.0 2.1 21 7.8 2.89 2.9
Other"

% Compliant 0 0 0 0 3.8 0

Availability, no. 2.2 0.8 0.2 10.8 1.99 1.1

Continued
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TABLE 2— Continued

Middle Schools

High Schools

Variables

Baseline? (2012)

1 Year After (2013) 2 Years After (2014)

Baseline? (2012)

1 Year After (2013) 2 Years After (2014)

Sports drinks
% Compliant
Availability, no.

0 0 0
13 03 0.1

0 0 0
8.7 1.69 1.4

Note. % Compliant = number of unique products available per location per school that meet the new nutrition standards/total number of unique
products available per location per school. Compliance only calculated among schools that offered any packaged productsin a given year. Availability = average
number of items available per school, calculated as the sum of unique items available per location per school (e.g., if the same product is available in 4 vending
machines, 4 a la carte lines, and a school store, count as available 9 times). Availability is averaged across all participating schools per year (even if
schools offer 0 packaged products that year). Product categories are ranked in order by baseline percentage compliance. n=36 school districts in 2012,
28 school districts in 2013, and 21 school districts in 2014.

*The new Massachusetts policy was not in place at baseline, so compliance figures at baseline represent compliance if the new law had already been in place.
PNonpackaged foods were excluded from this analysis.

“Higher in 2013 compared with 2012 (statistically significant at P<.05).

9 ower in 2014 compared with 2013 (statistically significant at P<.05).

€Higher in 2014 compared with 2012 (statistically significant at P<.05).

fHigher in 2014 compared with 2013 (statistically significant at P<.05).

9Lower in 2013 compared with 2012 (statistically significant at P<.05).

POther sweet snacks includes items such as animal and graham crackers, candy, and dried fruit.
iLower in 2014 compared with 2012 (statistically significant at P<.05).

Jother salty snacks includes items such trail mix, bagels, and beef jerky.

kYogurt and cheese includes yogurt, string cheese, and pudding products.

YIncludes milk and milk substitutes such as lactose-free milk and soy milk.

MFlavored water is any flavored beverage containing “water” or “H,O" in its title.

"Other includes fruit drinks, teas, diet sodas, other sugary drinks.

schools, competitive beverage availability
dropped in 2013 and remained lower in 2014
compared with baseline (P<.05). This was
largely driven by the removal of sports drinks
and “other” drinks, including fruit drinks,
teas, diet sodas, and sugary drinks. In 2014,
middle and high schools offered an average
of 11 and 23 beverage items, respectively,
compared with 15 and 48 products in 2012.
Milk (flavored and unflavored) was the most
widely available competitive beverage item
in 2014. Compared with baseline, middle
schools offered more milk and fewer sports
drinks and “other” drinks, whereas high
schools oftered fewer 100% juice products,
sports drinks, and “other” drinks.

For beverages, both middle schools and
high schools increased alignment with the
law in 2013, and then showed further in-
creases in 2014. High schools increased
compliance in 2013 (67.6%; P<.001) com-
pared with baseline (26.0%), and further in-
creased compliance in 2014 (76.6%; P<.001).
Middle schools increased compliance in 2013
(74.0%; P<.001) compared with baseline
(35.4%), and further increased compliance in
2014 (83.1%; P<.001). Among all beverages,
compliance for 100% juice increased in

June 2016, Vol 106, No. 6  AJPH

middle schools from 2013 to 2014; almost all
milk was already compliant in middle and
high schools by 2013; and unflavored bottled
waters were compliant at all time points. No
sports drinks and “other” drinks were ever
compliant with the law. A majority of fla-
vored waters—any flavored beverages con-
taining “water” or “H,O” in the title—were
compliant with the law in 2014 (54.3% in
middle and 78.1% in high schools).

In the control state, competitive beverage
availability remained stable in middle schools
and high schools during the study period
(Table C), and alignment with the Massa-
chusetts nutrition standards remained below
50% (Figure 1 and Table C).

Compared with the average percentage of
products per school that would have met
updated state nutrition standards before the
policy (2012), unadjusted models using
multilevel regression analysis (model 1; Table 3)
for foods showed an absolute 46.2% in-
crease (95% confidence interval [CI] = 36.2,
56.3) and for beverages a 46.8% increase (95%
CI=39.2, 54.4) in schools’ alignment with
state nutrition standards after 2 years of
implementing the policy (2014). When we
added product venue and adjusted for school

level, school socioeconomic status, and school
race/ethnicity (model 2; Table 3), the results
remained significant. After 2 years, compet-
itive beverages in vending machines had

a 11.6% (95% CI=-2.8, —20.3) lower pre-
dicted compliance, on average, compared
with beverages in a la carte locations, after we
controlled for other variables. High schools
had a 9.6% (95% CI=-3.9, —15.4) lower
predicted beverage compliance, on average,
compared with middle schools (model 2).
School level was not a statistically significant
predictor of compliance for competitive foods
(95% CI=-10.2%, 2.0%). Adjusting for
school socioeconomic status and school size
had nonsignificant effects on food and bev-
erage compliance, and adjusting for school
race/ethnicity showed a small effect only
among medium-percentage minority high
schools compared with low-percentage mi-

nority high schools (95% CI = 0.4%, 25.7%).

DISCUSSION

The NOURISH study results support
previous findings demonstrating that state
legislation can be eftective at improving the

Gorski et al. Peer Reviewed Research 1105
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Note. Compliance percentage = number of products available that meet the new nutrition standards / total number of products available. Compliance figures at baseline
and in the control state represent alignment with the law. Massachusetts district n (1 middle and 1 high school per district) =36 in 2012, 28 in 2013, 21 in 2014. Control
district n (1 middle and 1 high school per district) =7 in 2012, 4 in 2013, 3 in 2014.

FIGURE 1—Changes in Compliance of (a) Beverages and (b) Foods: Massachusetts and Control State Middle Schools and High Schools,

2012-2014

competitive food environment in
schools."®'32%5 Despite these significant
gains, however, schools did not reach 100%
compliance as required by law. Compliance
increased unevenly across school level and
between different categories over the 2-year
follow-up period. Schools more than
doubled compliance overall during this time,
and by 2014, 60% of competitive foods and
79% of competitive beverages in NOURISH
schools were compliant with the new
policy.

Both compliant and noncompliant com-
petitive products were still widely available 2
years after the law was implemented. The
drop in middle-school snack food compliance
from 2013 to 2014 may be partly explained by
lack of clarity for FSDs over which items met
the law. Although it was relatively clear-cut
whether items in categories such as milk and
unflavored water met the law, other cate-
gories were less clear. For example, non-
compliant chips largely drove declining
compliance in middle schools from 2013 to
2014. A majority of these were name-brand
items, and they either exceeded the sodium
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limits or contained more than 35% of total
calories from fat, despite frequently being
reformulated versions or smaller portion sizes
of higher-fat, -calorie, or -sodium products.
Viewing the front of the package alone would
not convey enough information to deter-
mine the product’s compliance. Foodservice
would need to use guides such as the A-List,
as many similarly labeled and packaged
products differed in compliance.

Although their availability was limited,
nuts and other salty snacks, yogurt and cheese
products, and ice cream, popsicles, and frozen
treats were largely noncompliant. Most
noncompliant nuts and other salty snacks
exceeded the sodium or calorie limits (e.g.,
several were chocolate trail mix varieties),
most noncompliant yogurt items exceeded
sugar limits, most cheese items exceeded
saturated fat or sodium limits, and most
noncompliant ice cream products exceeded
either the sugar or calorie limits.

The availability of juice and other flavored
or sugary beverages that did not meet the law
proved to be major challenges as well. A
majority of noncompliant 100% juices

exceeded the law’s 4-ounce limit. Although
the availability of sports drinks and “other”
drinks declined, none ever met the law. A
majority of these items contained artificial
sweeteners. Categorically, only water, juice,
and milk were allowed. A majority of avail-
able flavored waters—items containing
“water” or “H,O” in their titles—were not
compliant with the law because they con-
tained artificial sweeteners, which may not be
obvious to FSDs because of the beverages’
marketing and nutritional profile (e.g., many
were zero-calorie beverages).

After this study was completed, in De-
cember 2014, state policymakers made minor
modifications to incorporate Smart Snacks
standards. These updates made additional
exemptions for nuts, nut butters, and cheese
items; allowed nonfat flavored milk with
no more than 22 grams of sugar; and relaxed
the sugar requirements (< 35% of weight from
total sugars) and portion size limits for juice
(8 ounces). These changes were unrelated
to the NOURISH study and would likely
result in minor increases in compliance
among some food and beverage subgroups,

AJPH June 2016, Vol 106, No. 6



TABLE 3—Multilevel Model of Snack Food and Beverage School Compliance in

Massachusetts Middle and High Schools Over Time: 2012-2014

Variable

b (95% CI) P

Model 1°—overall compliance

Food compliance (n=159)
Year 1 after law (2013)
Year 2 after law (2014)
School district random intercept

Beverage compliance (n=168)*
Year 1 after law (2013)
Year 2 after law (2014)
School district random intercept

Food compliance (n=230)°
Year 1 after law (2013)
Year 2 after law (2014)
High-school level
Vending
School store
Medium-income school
Low-income school
Medium-percentage racial/ethnic minority school
High-percentage racial/ethnic minority school
School district random intercept

Beverage compliance (n =290)f
Year 1 after law (2013)
Year 2 after law (2014)
High-school level
Vending
School store
Medium-income school
Low-income school
Medium-percentage racial/ethnic minority school

0.454 (0.364, 0.544) <.001
0.462 (0362, 0.563) <.001
0.142 (0.110, 0.184)
0.412 (0.298, 0.527) <.001
0.468 (0.392, 0.544) <.001
0.143 (0.094, 0.217)
Model 2°—compliance by product location
0.423 (0335, 0.511) <.001
0.444 (0.350, 0.538) <.001
-0.041 (-0.102, 0.020) 19
-0.034 (-0.108, 0.039) .36
-0.140 (-0.260, -0.021) 0
-0.076 (-0.179, 0.028) 15
-0.110 (-0.247, 0.027) 1
-0.070 (-0.179, 0.038) .21
0.008 (-0.120, 0.137) .90
0.113 (0.083, 0.153)
0.437 (0332, 0.542) <.001
0.480 (0.405, 0.556) <.001
-0.096 (-0.154, -0.039) .001
-0.116 (-0.203, -0.028) .01
-0.070 (-0.282, -0.141) .52
-0.007 (-0.112, 0.098) 89
-0.024 (-0.143, 0.094) 69
0.131 (0.004, 0.257) .04
0.136 (-0.025, 0.297) A

High-percentage racial/ethnic minority school
School district random intercept

0.137 (0.092, 0.205)

Note. Cl = confidence interval. Low-income school, low-percentage racial/ethnic minority school, and
a la carte product location are the referent categories; robust standard errors used in all models.

®Model 1 is unadjusted. Model 1 regressions were conducted after calculating mean percentage

compliance by school in 2012, 2013, and 2014.

bModel 2 adjusts for school level, socioeconomic status, and the percentage of racial/ethnic minority
students. Model 2 regressions were conducted after calculating mean percentage compliance by
product venue (3 la carte, vending machines, or school stores) per school in 2012, 2013, and 2014.

“Includes school compliance of any school that offered competitive foods in 2012, 2013, or 2014.
9ncludes school compliance of any school that offered competitive beverages in 2012, 2013, or 2014.
®Models the school compliance separately among foods in a la carte lines, vending, and school stores.
fModels the school compliance separately among beverages in a la carte lines, vending, and school

stores.

though not among chips, sports drinks, or
“other” beverages.

This study had several limitations. Al-
though control state schools showed rela-
tively stable availability and compliance, the
sample size was too small to make statistical
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comparisons to Massachusetts. Our response
rate and loss to follow-up are also limitations,
and primarily occurred because oflack of time
and staff turnover. However, nonconsenting
districts were not statistically different than
schools from districts in our sample, and
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districts with incomplete data at either of the
follow-up periods had similar demographic
characteristics and product availability as
districts with full follow-up data. These results
may not be generalizable to elementary
schools, and Massachusetts schools may not be
generalizable to other states with lower
baseline compliance rates and different de-
mographic characteristics.

We excluded nonpackaged competitive
food products from analysis because they
were nonstandardized, which prevented us
from capturing changes in entrée a la carte
items, fresh fruits, and vegetables. Future
research should aim to capture changes in
these items. Not all competitive foods served
in Massachusetts (e.g., after-school bake sales)
fall under the scope of the law, nor could they
be observed with the data collection methods.
As national standards for school meals were
implemented during the study period, they
may have affected competitive food com-
pliance, though this was unlikely, as avail-
ability and compliance in the control state
remained steady.

This analysis was limited to changes in the
competitive food environment and did not
capture changes in food sales or children’s
consumption. Future research should assess
the impact, if any, that the law had on school
finances, as well as on children’s consumption
during and outside of school.

Overall, we found that a statewide com-
petitive food and beverage law closely mir-
roring national Smart Snacks in School
nutrition standards resulted in some healthy
changes to the school food environment in
Massachusetts middle and high schools.
However, on average, schools did not achieve
perfect compliance. In particular, compliance
could be improved for beverages by removing
artificially flavored or sweetened drinks, and
by serving smaller portion sizes of juice.
Compliance for packaged snacks could be
improved by offering items with fewer cal-
ories, less sodium, and less sugar. Finding
healthier packaged products that clearly meet
new standards is an ongoing challenge for
many schools, so working with groups that
provide technical assistance such as the Stalker
Institute, USDA, and the Alliance for a
Healthier Generation may help. Manufac-
turer labels certifying that foods meet updated
nutrition standards may also help FSDs more
easily identify compliant packaged products.

Gorski et al. Peer Reviewed Research 1107



AJPH RESEARCH

Because this law was neither funded nor
monitored for compliance by the state, these
results may underestimate schools’ potential
adherence to Smart Snacks in School nutrition
standards. Nationally, schools are provided
with compliance tools and additional technical
assistance by USDA to help meet new stan-
dards, as well as a longer phased-in imple-

mentation period.””

These data suggest that
implementing policies with strict nutrition
criteria, such as Massachusetts 105 CMR
225.000 and Smart Snacks in School, are
feasible, and schools may experience both
challenges and major improvements in com-

pliance with new standards over time. AJPH
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