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ABSTRACT
Objective: To explore the impact of a capacity-building intervention (CBI) to support implementing
provincial nutrition guidelines on food marketing in recreation facilities (RFs).
Design:Randomized controlled trial within a natural experiment: food marketing in RFs from 3 guideline
provinces randomly assigned to intervention (GL+CBI) or comparison (GL-ONLY) was compared with

facilities in 1 province without guidelines (NO-GL). Food marketing was assessed by the Food and Bever-

age Marketing Assessment Tool for Settings.
Setting: Canadian provinces with/without voluntary nutrition guidelines for RFs.

Participants: 51 RFs.

Intervention: 18-month CBI.

Main Outcome Measures: Change in Food and Beverage Marketing Assessment Tool for Settings scores
and marketing features between baseline and follow-up across groups.
Analysis: Kruskal−Wallis with post hocMann−Whitney U tests.

Results: No significant differences in food marketing features between baseline and follow-up across
groups except for a change in food marketing frequency (P = .045). The increase in frequency in NO-GL

(median, 6.0; interquartile range, �2.0 to 8.5) was significantly greater than changes in the GL+CBI

(P= .033) and GL-ONLY sites (P = .049).
Conclusions and Implications: Capacity-building was not associated with improved food marketing
features potentially because of nonmandated nutrition guidelines, low priority for change, and vague or

narrow facility goals and guidelines. Nutrition guidelines with specific unhealthy food marketing restric-

tions should be mandated and supported.
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INTRODUCTION

The food industry has historically been
a commercial partner in professional
and recreational sports.1 Professional
sports sponsorship and athlete endorse-
ment of food products have been used
by food companies to reach and influ-
ence consumers broadly.2 In addition,
consumers may be exposed to food
products and companies through food
marketing in their local community
recreation and sports facilities. Previous
research in municipally operated recre-
ation and sports facilities in Canada
counted amedian of 29 foodmarketing
occasions per site, of which half were
for unhealthy products (eg, sugar-
sweetened beverages, confectionery,
1
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deep-fried foods), or brands and re-
tailers generally regarded as unhealthy
(eg, pizza, burger, donut retailers).3

Research from Australia has found that
food and beverage companies that sell
predominantly unhealthy products
also often sponsor youth sports.4,5 Kelly
et al5 estimated that children aged 5
−14 years participating in organized
sports in Australian sports clubsmay be
exposed to up to 63,662 person-hours
of food and beverage sponsorship per
week.

The presence of unhealthy food
marketing, messages, and promo-
tions that increase the appeal of
energy-dense, low-nutrient foods and
beverages in settings intended to pro-
mote health and wellbeing (eg, recre-
ation facilities [RFs]) is contradictory
to their aims and may contribute to
health halos by associating unhealthy
products with physical activity.2,6

The potential for recreation and
sports facilities and leagues to regu-
larly expose hundreds of thousands
of users, including children,5,7,8 to
unhealthy food marketing should be
an impetus for action, as recom-
mended by the World Health Organi-
zation.8 Experts in health promotion,
nutrition, physical activity and sports
management from government, aca-
demia, and nongovernment agencies
have identified restricting unhealthy
food and beverage sports sponsorship
as an important and feasible inter-
vention to promote children’s health
in community sports centers.9

In Canada, 3 provinces (British
Columbia [BC], Alberta, and Nova Sco-
tia) have developed voluntary provin-
cial nutrition guidelines for RFs.
Voluntary nutrition guidelines for RFs
provide a nutrient profiling system to
classify foods and beverages as healthy
and less healthy to inform RFs of what
items are recommended to be sold or
provided to visitors of their facility.
Evidence indicates that voluntary pro-
vincial nutrition guidelines may be
poorly adopted and implemented
because of concerns over the potential
for reduced profitability, desires to
maintain current cultural norms, and
beliefs that patrons will continue to
purchase unhealthy foods even when
healthy options are available.10 How-
ever, evidence also suggests that
healthy food marketing could support
the success (and profitability) of
providing healthy food in RFs by
increasing consumer awareness of
healthy options and nudging consum-
ers to healthier choices.11 To this end,
this study aimed to explore the impact
of a capacity-building intervention
(CBI) to support recreation facility
managers’ and foodservice operators’
abilities to implement provincial
nutrition guidelines in RFs on food
marketing features.
METHODS

Study Design

The Eat, Play, Live (EPL) trial was a
randomized controlled trial embed-
ded within a natural experiment. The
study enrolled RFs in 3 provinces
with voluntary provincial nutrition
guidelines for the recreation sector
(BC, Alberta, and Nova Scotia) and 1
province without such guidelines
(Ontario). The EPL trial first evalu-
ated whether voluntary provincial
nutrition guidelines were associated
with healthier food environments,
including food marketing, in RFs.
The results of this evaluation are pub-
lished elsewhere with a description of
the 3 provincial nutrition guidelines.3

Next, the EPL trial evaluated the added
value of capacity building in enhanc-
ing a recreation facility’s ability to
implement provincial nutrition guide-
lines. The current study explored the
impact of a CBI on foodmarketing fea-
tures, comparing RFs within guideline
provinces randomly assigned to a
capacity-building group or a compari-
son group, and RFs within the prov-
ince with no nutrition guidelines. This
exploratory study aimed to support
the confirmatory trial with primary
outcomes12 and inform future research
hypotheses.13 Full details and primary
study outcomes of the confirmatory
EPL trial are reported elsewhere.12
Participants and Recruitment

Local parks and recreation associa-
tions emailed study invitation letters
once to all of their members in each
province. Researchers followed up
with 286 facilities that indicated an
interest in participating and were
located within a day’s travel of the
host institution in each province.
Approximately half of these facilities
(n = 145) returned phone calls/
emails, but only 75 of these were eli-
gible to participate (ie, provided food
services through concessions or
vending machines, provided year-
round sports programming, and had
not made changes to their food envi-
ronment since 2010 but were willing
and able to do so). Of the eligible
facilities, 49 facilities agreed to par-
ticipate (65% of those who returned
calls and were eligible). Only 26 eligi-
ble facilities declined the invitation,
citing insufficient staff capacity in
most cases (n = 11). The Institutional
Review Boards at the University of
Victoria, the University of British
Columbia, the University of Alberta,
the University of Waterloo, and Dal-
housie University provided approval
for the EPL trial.

Procedures

Facilities within guideline provinces
were randomized to a CBI (GL+CBI)
or a guideline only (GL-ONLY)
comparison group. A third party
randomly assigned the facilities
in guideline provinces to the CBI
(GL+CBI; n = 17) or guidelines only
comparison (GL-ONLY; n = 15) group
after baseline audits were completed.
All Ontario facilities were automati-
cally assigned to the no guidelines
comparison (NO-GL) group (n = 17).
Two facilities (1 in the GL+CBI group
and 1 in the GL-ONLY group) were
made up of 2 separate buildings each.
Consistent with previous research,
each building was treated as an indi-
vidual measurement site for food
marketing resulting in a total of 51
sites (GL+CBI, n = 18 sites; GL-ONLY,
n = 16 sites; NO-GL, n = 17 sites).3

Over the next 18 months, GL+CBI
facilities participated in the CBI,
whereas GL-ONLY and NO-GL facili-
ties were asked to continue with their
usual practices.

The CBI was based on pilot studies
that found that CBIs are successful at
improving food environments in RFs
in BC.14,15 Briefly, the CBI was guided
by the broader socioecological frame-
work, used a whole setting approach
to change practices in the recrea-
tional facilities and it evolved from
Robinson et al16 and Orlandi et al17

linking system approach. Specifi-
cally, the CBI included a 1-time
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training workshop, on-demand sup-
port from a provincial coordinator,
monthly check-ins, 3 teleconferences
with all GL+CBI facilities in each
province, facilitated goal-setting, and
implementation-planning activities,
electronic tools and resources, and a
$1,000 CAD grant. A framework of
municipal food environments in
recreation, developed from previous
research,18 guided the possible areas
for action for the GL+CBI facilities
action plans. Consistent with a socio-
ecological approach, it was recom-
mended that GL+CBI facilities
include goals across functions of the
recreation facility (eg, food services,
programming, events), targeting dif-
ferent levels (eg, individual visitors,
sports teams, facility policies).

A provincial coordinator provided
tailored support to each facility de-
pending on their self-identified needs
and goals, which may or may not
have encompassed food marketing.
However, according to facility action
plans collected during the CBI, the
majority of GL+CBI sites (16 of 18)
had at least 1 goal that strove to im-
prove food marketing features within
their facilities. Food marketing goals
set by GL+CBI sites included: market-
ing healthy choices in concessions
and/or vending machines, increasing
general healthy food promotion,
restricting sports sponsorship to
healthier food or beverage retailers,
and/or incorporating food marketing
requirements or restrictions into a
new or existing policy. Additional de-
tails of the CBI have been previously
reported.12

All 51 sites were assessed at base-
line (T1; from November 2015 to
May 2016) and follow-up (T2; from
August to December 2017). Because
of the permanent or temporary clos-
ing of concessions (n = 5) and sports
areas (n = 1) in some sites, all areas in
all sites could not be reassessed at T2.
Therefore, some sites were excluded
from some analyses.

Instruments and Measures

The Food and Beverage Marketing
Assessment Tool for Settings (Food-
MATS) (interrater reliability (k) = 0.88
−1.00; P < .001; intraclass correlation =
0.97, P < .001 established during pilot
testing) was used to assess food
marketing in all facilities.19 The Food-
MATS tool collects information on the
frequency of food marketing occa-
sions, repeated marketing of the same
product, brand, or retailer, use of child-
targeted and sports-related marketing
techniques, and size of promotions.
The FoodMATS identifies 37marketing
indicators (eg, marketing on vending
machines, or scoreboards) to be as-
sessed by raters, with space for raters to
add additional unlisted marketing
items if present in the facility.19

Raters classified whether food mar-
keting occasions were child-targeted,
sports-related, and their size (eg, small
occasions were less than an 8.5£ 11-in
letter piece of paper) based on a priori
definitions. After data collection, all
food and beverage products, brands,
and retailers were classified as Most
Healthy, Less Healthy, or Least Healthy
by a registered dietitian, confirmed
independently by a second registered
dietitian. Products were ranked accord-
ing to their classification in provincial
nutrition guidelines20−22 using several
simplifying assumptions because it was
not feasible to collect nutrient infor-
mation for all products (see previous
study19). Brands were ranked as per the
product rankings for the product, the
brand most closely represented. For
example, Coca-Cola was ranked as per
the original Coca-Cola product,
whereas Dasani was ranked as per its
original plain water product. Retailers
were classified by rankings of relative
food retailer healthfulness informed
previous research by Minaker et al23

assessing the food environment ac-
cording to various food retailer types.
See Table 1 for definitions of Least
Healthy products, brands, and retailers.
Full analysis details are published
elsewhere.19

Based on the FoodMATS scoring
scheme, composite scores were gener-
ated for facility areas (food [where the
concession was located], sport [where
physical activity and sports were
played], and other [any non-food and
non-sport areas, including the outside
parking lot]) and for the total facility
(all areas). Individual food marketing
features included the frequency and
repetition of food marketing occasions,
and the proportions of Least Healthy,
child-directed, sports-related, and large
food marketing occasions) (Table 1).
These features are combined to create
the FoodMATS score19 as they contrib-
ute to the exposure and power of food
marketing and its impact on children’s
dietary preferences and behaviors.24

The FoodMATS scoring scheme has
been previously validated where higher
FoodMATS scores represent less favor-
able food marketing environments
(lowest possible score =0, meaning no
food marketing exists; the highest pos-
sible score is undetermined because
scores continue to increase with addi-
tional foodmarketing occasions).19

Data Analysis

Statistical analyses were made using
SPSS software (version 23, SPSS Inc.,
Chicago, IL; 2018) with P < .05 indi-
cating statistical significance. Because
of the exploratory nature of this study
by evaluating secondary outcomes of
a trial, it was not necessary to account
for the familywise error rate to adjust
for multiplicity.13,25 The intervention
conditions (GL+CBI, GL-ONLY, and
NO-GL) were the independent varia-
bles, whereas the dependent variables
were FoodMATS scores per area (food,
sports, other) and all areas (food +
sports + other) and individual food
marketing features (see outcomes of
interest in Table 1). Because of
unequal covariances, Wilcoxon
Signed Rank tests were used to test
within-group differences in changes
in FoodMATS scores and each food
marketing features between T1 and
T2, separately. Kruskal−Wallis tests
were used to test between-group dif-
ferences (GL+CBI vs GL-ONLY vs NO-
GLs) in changes in FoodMATS scores
and individual food marketing fea-
tures between T1 and T2, separately,
with Mann−Whitney U post hoc tests.
Effect sizes for Wilcoxon Signed Rank
tests and Mann−Whitney U post hoc
test were calculated as r = z/xn, inter-
preted as a small effect (r = .1),
medium effect (r = .3), large effect
(r = .5).26 Kruskal−Wallis with post hoc
Mann−Whitney U tests were also used
to test if there were significant differen-
ces in FoodMATS scores and individual
food marketing features between inter-
vention groups at T1.

RESULTS

Food marketing feature outcome
measures at T1 and T2 are summarized



Table 1. Measures Evaluated by the FoodMATS Over Time

Measure Outcome of Interest (Da) Definition of Measure

FoodMATS score Number of points (units) A composite score calculated from the exposure (frequency, repe-
tition) and power (healthfulness, child-targeting, sports-related,
size) of food marketing documented in a facility area and all
areas.16

Frequency Count of food or beverage
marketing occasions

One marketing occasion was counted as any commercial adver-
tising, promotion, or messaging of food or beverage products,
brands, or retailers intended to increase the “recognition, appeal

and/or consumption”21 (p. 9) of the products, brands, or re-
tailers. Includes all food marketing, regardless of healthfulness.

Repetition Count of repeated products/

brands/retailers

A product, brand, or retailer was counted as repeated if it was

marketed three or more times across all areas.
Unhealthfulness Least Healthy products,

brands, retailers marketing

occasions (%)

Least Healthy products/brands were processed, energy-dense,
nutrient-poor items with high levels of fat, sugar, or salt, informed

by provincial nutrition guidelines.20−22 Least Healthy retailers
were pizza, burger, taco, fried chicken, Asian, and ice cream
outlets, and pubs/lounges/alcohol stores.

Child-targeted

techniques

Child-targeted marketing

occasions (%)

A child-targeted technique included evidence of animated or fic-

tional characters, taste appeals, humor, action-adventure, fan-
tasy, fun (shapes, colors), competitions, giveaways, cartoonish
font, or used a child actor for advertising a food or beverage

product/brand that would appeal to children.16

Sports-related
techniques

Sports-related marketing
occasions (%)

A sports-related technique included any reference to physical
activity, exercise, sport, game, recreation, performance, or

competition.
Size Large marketing occasions

(%)
Large marketing occasions inside the facility were those that
included more than three 8.5£ 11-in pieces of paper. Large mar-
keting occasions outside the facility were those that included

more than 10 pieces of paper.

FoodMATS indicates Food and beverage Marketing Assessment Tool for Settings.
aChange calculated as T2 (follow-up assessment) value minus T1 (baseline assessment) value.
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in Table 2 for all areas, food areas, and
sports areas according to the interven-
tion condition. There were no statisti-
cally significant differences at T1 in
food marketing in all areas between
the groups, except for NO-GL sites
having more Least Healthy food mar-
keting occasions than the GL-ONLY
sites (P = .008) and a greater propor-
tion of Least Healthy food marketing
occasions than both other groups (P <
.001).

At T2, across all condition types,
the median number of food market-
ing occasions per recreation facility
was 26 (interquartile range [IQR],
13.5−44.5). Approximately half of
food marketing occasions were for
Least Healthy food or beverage prod-
ucts, brands, or retailers (median,
47.6%; IQR, 28.5%−66.5%) and were
large (median, 45.8%; IQR, 33.3%
−62.4%). The proportions of child-
targeted (median, 4.7%; IQR, 0.0%
−8.9%) and sports-related (median,
3.0%; IQR, 0.0%−7.5%) food market-
ing occasions were low. The median
FoodMATS score for all areas across
all groups was 43.2 (IQR, 19.7−72.5).

Within-Group Change in Food

Marketing Environments

There was a significant increase in
the frequency of food marketing oc-
casions (6.0; IQR, �2.0 to 8.5;
r =�.525; P = .036) and FoodMATS
scores (indicating a poorer food mar-
keting environment) for all areas (7.1
points; IQR, �4.5 to 16.6; r =�.517;
P = .039) within NO-GL sites. In Food
Areas, FoodMATS subscores signifi-
cantly decreased by 5 points (indicat-
ing an improved food marketing
environment) in GL-ONLY sites from
T1 to T2 (r =�.599; P = .047) (Table 3).
There were no other statistically sig-
nificant differences within groups for
any condition in all areas, food areas,
or sports areas between T1 and T2.

Between-Group Change in Food

Marketing Environments

There were no significant differences
in the change in food marketing
environments between T1 and T2
across groups (Table 3), except for a
significant difference in the change
in frequency of food marketing occa-
sions in all areas (P = .045). Post hoc
Mann−Whitney tests revealed that
the change in frequency of food mar-
keting in all areas in NO-GL sites
(6.0; IQR, �2.0 to 8.5) was signifi-
cantly greater than the change in fre-
quency in GL+CBI sites (0.0; IQR,
�10.0 to 4.0; r = .384; P = .033) and
GL-ONLY sites (0.0; IQR, �2.0 to 3.0;
r = .356; P = .049); there was no differ-
ence in between GL+CBI and GL-
ONLY sites (r = .168; P = .367).



Table 2. Descriptive Food and Beverage Marketing Outcomes Over Time by Facility Condition and Facility Area

GL+CBI GL-Only NO-GL

T1 T2 T1 T2 T1 T2

Outcomes Median IQR Median IQR Median IQR Median IQR Median IQR Median IQR

All areasa,b n = 15 n = 15 n = 16

Score,e points 58.3 2.8−73.70 53.9 8.1−107.60 32.6 4.1−68.8 30.3 4.4−58.3 43.6 31.8−71.3 50.5 34.8−80.1
Frequency, n 37.0 4.0−47.00 32.0 8.0−55.00 24.0 3.0−40.0 24.0 3.0−34.0 29.0 20.0−42.8 31.5 23.0−51.3
Repetition, n 3.0 0.0−5.00 2.0 0.0−5.00 1.0 0.0−2.0 1.0 0.0−3.0 2.0 1.0−3.0 2.0 1.0−3.8
Unhealthfulness, n (%) 14.0 (42.9) 2.0−19.00 (25.3−51.4) 10.0 (33.3) 2.0−23.00 (18.8−50.0) 11.0 (41.8) 1.0−17.0 (7.7−57.5) 10.0 (38.3) 0.0−20.0 (0.0−55.6) 20.0 (75.4)f 13.8−33.8 (66.9−81.4) 23.0 (77.3) 15.5−35.8 (29.9−85.2)
Child-targeted, n (%) 2.0 (2.8) 0.0−4.00 (0.0−12.0) 1.0 (2.8) 0.0−2.00 (0.0−57.7) 0.0 (0.0) 0.0−3.0 (0.0−22.7) 0.0 (0.0) 0.0−3.0 (0.0−23.1) 0 (0.0) 0.0−1.0 (0.0−2.3) 0.0 (0.0) 0.0−2.0 (0.0−5.3)
Sports-related, n (%) 2.0 (5.7) 0.0−11.00 (0.0−18.8) 1.0 (6.1) 0.0−4.00 (0.0−12.5) 0.0 (0.0) 0.0−3.0 (0.0−7.7) 0.0 (0.0) 0.0−3.0 (0.0−6.5) 1.0 (4.3) 0.0−1.8 (0.0−7.3) 1.0 (1.9) 0.0−1.0 (0.0−5.4)
Large size, n (%) 7.0 (33.3) 2.0−32.00 (18.9−62.4) 10.0 (53.3) 3.0−38.00 (33.5−66.7) 8.0 (50.0) 2.0−15.0 (33.3−66.7) 7.0 (53.8) 2.0−17.0 (31.8−77.8) 10.5 (50.0) 4.3−20.3 (43.7−61.6) 12.0 (51.0) 6.0−20.8 (38.7−68.1)

Food Areac n = 10 n = 11 n = 16

Score,e points 14.2 9.3−42.20 22.5 12.1−72.70 20.7 14.1−40.2 13.2 8.8−30.6 13.4 8.8−23.6 15.1 12.3−22.8
Frequency, n 14.0 8.8−32.80 18.5 6.8−32.00 17.0 13.0−28.0 14.0 9.0−23.0 12.0 7.3−18.0 14.0 9.0−17.8
Unhealthfulness, n (%) 6.5 (34.5) 3.0−12.75 (16.7−54.5) 6.5 (39.6) 2.0−11.50 (25.5−57.0) 9.0 (46.7) 5.0−11.0 (38.5−69.0) 7 (40.0) 4.0−7.0 (21.7−53.8) 8.5 (38.3) 5.3−12.8 (2.6−55.9) 9.0 (42.8) 7.25−14.0 (23.6−62.0)
Child-targeted, n (%) 0.0 (0.0) 0.0−1.50 (0.0−21.9) 0.0 (0.0) 0.75−5.25 (0.0−10.7) 0.0 (0.0) 0.0−1.0 (0.0−33.3) 0.0 (0.0) 0.0−1.0 (0.0−71.4) 0.0 (0.0) 0.0−1.0 (0.0−100.0) 0.0 (0.0) 0.0−0.0 (0.0−0.0)
Sports-related, n (%) 0.0 (0.0) 0.0−0.50 (0.0−4.5) 0.0 (0.0) 0.0−0.50 (0.0−4.5) 0.0 (0.0) 0.0−1.0 (0.0−33.3) 0.0 (0.0) 0.0−3.0 (0.0−50.0) 0.0 (0.0) 0.0−0.8 (0.0−18.8) 0.0 (0.0) 0.0−0.0 (0.0−0.0)
Large size, n (%) 1.0 (4.1) 0.0−3.25 (0.0−014.7) 2.5 (16.5) 0.75−9.75 (2.0−30.0) 0.0 (0.0 0.0−3.0 (0.0−30.0) 0.0 (0.0) 0.0−3.0 (0.0−17.6) 0.0 (0.0) 0.0−2.0 (0.0−15.8) 1.0 0.0−1.8 (0.0. 10.0)

Sport Aread n = 16 n = 15 n = 17

Score,e points 13.2 0.0−36.50 8.8 0.0−34.80 0.4 0.0−18.0 7.3 0.0−19.1 9.5 4.2−21.3 14.6 4.0−23.9
Frequency, n 6.0 0.0−17.30 5.5 0.0−8.50 2.0 0.0−10.0 3.0 0.0−13.0 5.0 2.0−12.5 8.0 2.5−12

Unhealthfulness, n (%) 3.0 (16.5) 0.0−8.50 (0.0−33.6) 2.5 (27.6) 0.0−9.25 (0.0−35.6) 1.0 (3.4) 0.0−4.0 (0.0−26.7) 1.0 (5.0) 0.0−6.0 (0.0−34.8) 2.0 (12.5) 1.0−8.0 (4.4−33.3) 4.0 (14.3) 1.0−7.0 (2.2−32.7)
Child-targeted, n (%) 0.0 (0.0) 0.0−1.00 (0.0−43.8) 0.0 (0.0) 0.0−0.00 (0.0−0.0) 0.0 (0.0) 0.0−1.0 (0.0−20.0) 0.0 (0.0) 0.0−0.0 (0.0−0.0) 0.0 (0.0) 0.0−0.0 (0.0−0.0) 0.0 (0.0) 0.0−0.0 (0.0−0.0)
Sports-related, n (%) 0.0 (0.0) 0.0−5.75 (0.0−50.0) 0.0 (0.0) 0.0, 2.00 (0.0−93.2) 0.0 (0.0) 0.0−1.0 (0.0−40.0) 0.0 (0.0) 0.0−1.0 (0.0−16.7) 0.0 (0.0) 0.0−1.0 (0.0−100.0) 0.0 (0.0) 0.0−0.5 (0.0−33.3)
Large size, n (%) 3.5 (36.7) 0.0−13.5 (0.0−71.0) 2.0 (29.1) 0.0−16.0 (0.0−60.4) 0.0 (0.0 0.0−10 (0.0−62.5) 3.0 (17.6) 0.0−9.0 (0.0−50.0) 5.0 (41.7) 2.0−9.0 (21.6−67.5) 7.0 (40.0) 1.5−10.5 (20.0−63.6)

CBI indicates capacity-building intervention; GL, guideline; IQR, interquartile range (25th percentile−75th percentile); NO, no guidelines; T1, baseline assessment; T2,
follow-up assessment.
aAll areas: food area + sports area + other area; bFor all area analyses, 5 sites were excluded (3 because of missing food area audits; 1 because of missing sports area
audit; 1 because of missing food area audit and an error in sports area audit at baseline); cFor food area analyses, 5 sites were excluded because of missing food area
audits data at follow-up and another 9 sites were excluded because they did not have a concession at baseline or follow-up; d3 sites were excluded from sports area analy-
ses (1 because of missing Sports Area audit, 1 because of an error in sports area audit at baseline, and 1 did not have a sports area to audit)3; eFoodMATS scores can
range from 0 to infinity (high scores are worse); fP < .05 for Kruskal−Wallis, with post hocMann−Whitney U tests assessing differences between groups at T1.
Note: GL+CBI—facilities in provinces with voluntary nutrition guidelines randomly assigned to a CBI. GL-ONLY—facilities in provinces with voluntary nutrition guidelines
randomly assigned to a comparison group. NO-GL—facilities in a province with no voluntary nutrition guidelines.
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Table 3. Change in FoodMATS Outcomes Over Time Within and Between GL+CBI−GL-ONLY−and NO-GL Sites

All Areasa,b Sport Area(s)d

GL+CBI GL-ONLY NO-GL GL+CBI GL+CBI GL-ONLY NO-GL

n (missing) 15 (3) 15 (1) 16 (1) 10 (8) 16 (2) 15 (1) 17 (0)

Outcomes Mediane (IQR) Median (IQR) Median (IQR) x2 (2)−P valuef Median (IQR) Median (IQR) Median (IQR) Median (IQR) x2 (2); P valuef

FoodMATS

Score,g points

�1.0 (�9.7 to 8.95) 0.00 (�9.7 to 6.9) 7.1 (�4.5 to 16.6)i 4.269; P = .118 6.4 (�2.5 to 30.1) .0 (�8.4 to 1.2) 0.0 (�3.0 to 0.0) 0.0 (�1.9 to 7.6) 2.430; P = .313

Frequency, n 0.0 (�10.0 to 4.0)A 0.0 (�2.0 to 3.0)A 6.0 (�2.0 to 8.5) i,b 6.213; P = .045 1.5 (4.50−10.0) .0 (�5.3 to 1.5) 0.0 (�1.0 to 0.0) 0.0 (�0.5 to 4.0) 1.547; P = .461

Repetition,h n 0.0 (�2.0 to 4.00) 0.0 (�1.0 to 1.0) 0.0 (�0.8 to 1.0) 3.318; P = .190 n/a n/a n/a n/a n/a

Unhealthfulness, % �9.5 (�22.3 to 4.8) 0.0 (�4.6 to 4.0) 0.0 (�10.0 to 6.5) 1.988; P = .370 3.0 (�16.1 to 19.1 .0 (�8.3 to 6.7) 0.0 (0.0 to 4.0) 0.0 (�9.7 to 7.0) 0.335; P = .846

Child-targeted, % 0.0 (�5.7 to 3.0) 0.0 (0.0 to 0.0) 0.0 (0.0 to 3.7) 1.966; P = .374 0.0 (�12.5 to 7.6) .0 (0.0 to 0.0) 0.0 (0.0 to 0.0) 0.0 (0.0 to 0.0) 3.662; P = .163

Sports-related, % �1.3 (�10.4 to 2.3) 0.0 (�4.5 to 0.0) �0.9 (�4.4 to 1.2) 0.255; P = .880 0.0 (0.0 to 0.0) .0 (0.0 to 25.0) 0.0 (�6.7 to 0.0) 0.0 (�66.7 to 0.0) 2.259; P = .323

Large size, % 0.0 (�0.0 to 14.33) 0.0 (�3.6 to 0.0) 0.0 (�1.2 to 5.1) 2.702; P = .259 7.0 (0.0 to 19.5) .0 (�17.8 to 2.8) 0.0 (�6.7 to 2.7) 0.0 (�15.0 to 6.4) 0.620; P = .734

CBI indicates capacity-building intervention; GL, guideline; IQR, interquartile ra a, not available; NO, no guidelines; T1, baseline
assessment; T2, follow-up assessment.
aAll areas: food area + sports area + other area; bFor all area analyses, 5 sites w d area audits; 1 because of missing sports area
audit; 1 because of missing food area audit and an error in sports area audit at es were excluded because of missing food area
audits data at follow-up and another 9 sites were excluded because they did not p; d3 sites were excluded from Sports Area anal-
yses (1 because of missing Sports Area audit, 1 because of an error in Sports A Sports Area to audit3); eMedian difference post-
intervention minus preintervention; fP value from Kruskal−Wallis nonparametric s can range from 0 to infinity (higher scores are
worse); hRepetition is only measured at the facility level (not by area); iP < .05 fro ercase superscripts indicating statistically signif-
icant differences between groups (ie, groups with the same uppercase superscri one another but are statistically significant from
a group with a different uppercase superscript (eg, B)].
Note: GL+CBI—facilities in provinces with voluntary nutrition guidelines rando rvention. GL-ONLY—facilities in provinces with
voluntary nutrition guidelines randomly assigned to a comparison group. NO-GL nutrition guidelines.
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Food Area(s)c

GL-ONLY NO-GL

11 (5) 16 (1)

Median (IQR) Median (IQR) x2 (2); P valuef

�5.0 (�9.6 to 1.4)i 2.5 (�3.0 to 8.4) 5.991; P = .050 0

�2.0 (�7.0 to 2.0) 1.5 (�1.8 to 5.0) 3.351; P = .187 0

n/a n/a n/a

) �8.0 (�20.1 to 1.7) �2.1 (�12.6 to 8.3) 1.388; P = .500 0

0.0 (�20.0 to 38.1) 0.0 (�75.0 to 0.0) 0.974; P = .614 0

0.00 (0.0 to 6.7) 0.0 (0.0 to 0.0) 3.741; P = .154 0

0.0 (�7.0 to 0.0) 0.0 (�1.0 to 5.0) 5.641; P = .060 0

nge (25th percentile−75th percentile); n/

ere excluded (3 because of missing foo
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rea audit at baseline, and 1 did not have a
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action planning because ambiguity
makes it difficult to implement pol-
icy requirements.27 The ambiguous
food marketing goals of GL+CBI sites
is consistent with the minimal detail
provided on food marketing in provin-
cial nutrition guidelines.3 Lucarelli
et al27 recommended that policy direc-
tion for schools be supplemented with
proceduremanuals specifying practice-
based recommendations to support
policy implementation. Policymakers
should detail ideal food marketing
practices within provincial nutrition
guidelines for RFs and provide suffi-
cient resources to support the imple-
mentation of these recommendations.

The narrowness of food marketing
goals may also explain why GL+CBI
sites did not appear to improve their
food marketing environments. In
many cases, the planned food mar-
keting intervention targeted a single
socioecological level, which was usu-
ally at the individual level. As previ-
ously described, labeling products by
healthfulness on menus or in vend-
ing machines was a common strategy
site identified to promote healthy op-
tions to consumers. Although such
labeling systems can be effective,29
−31 the FoodMATS only counted
menu labeling as 1 food marketing
occasion, therefore having a small
impact on FoodMATS scores and
marketing features. Because the
FoodMATS is designed to measure
food marketing in whole settings,19

null to minor changes to the Food-
MATS score after implementing a sin-
gle change (eg, labeling the menu)
suggests that simply adding healthy
food promotion and not removing
unhealthy food marketing may be
insufficient to change food marketing
environments for consumers overall.
Previous research has suggested that
having both healthy and unhealthy
options available in RFs32 and
schools33,34 may not support healthy
eating in children. In the same vein,
having healthy and unhealthy food
marketing presented simultaneously
may be contradictory. When compet-
ing with unhealthy food marketing,
healthy food marketing may fail to
influence dietary attitudes positively
or behavior as intended.

Furthermore, solely focus on inter-
vening on food marketing at the con-
sumer level (which may be akin to
simply providing nutrition education)
ignores other influences across the
recreation facility18 and the socioeco-
logical model.35 In addition to individ-
ual consumer influences, interpersonal
factors (eg, coaches, teams), institu-
tional factors (eg, food services pro-
viders, sports leagues, children’s
programming), community factors
(eg, corporate sponsors, other RFs, pro-
vincial sport associations), and policy
influences (eg, provincial nutrition
guidelines, municipal policies) collec-
tively influence individual behavior.35

These levels offer opportunities for
food marketing interventions that
could complement individual-level in-
terventions, such as healthy fundrais-
ing for sports teams or programs,
healthy sponsorships of leagues, asso-
ciations, or facility, or municipal con-
tracts that restrict unhealthy food
branding in facilities.

However, the complexity of these
higher-level factors, including the
number of decision-makers involved
(eg, recreation facility managers,
foodservice operators, sports leagues,
municipalities), may have made it
difficult for RFs to align healthy food
marketing interventions across mul-
tiple levels of the socioecological
model, or make progress within the
defined time and resources of the EPL
trial.

Recreation facilities are often
profit-driven,36 and food is seen as a
source of revenue.37 Therefore, mar-
keting decisions may be influenced
by a desire to maintain or increase
profits. Moreover, as some food mar-
keting features, such as vending
machine branding, may be dictated
by lengthy contracts; for some, food
marketing features in RFs may not be
changed until the contract renewal
date arose (which may not have
occurred during the 18 month inter-
vention period for some sites).

The impact of capacity-building ef-
forts, such as the resources and train-
ing provided in this study, could have
been improved if the nutrition guide-
lines for RFs were mandatory rather
than voluntary. In the case of this
study, the additive value of the capac-
ity building to support voluntary
nutrition guidelines may be limited if
the obstacles that RFs had to overcome
to create healthy food environments
were too complex or challenging.
The 18-month CBI provided sev-
eral opportunities for RFs to access re-
sources and support; however, the
findings highlight the difficulty in
changing food environments in real
life. Several gaps in the literature still
exist regarding how to generate and
evaluate effective food environment
interventions.38 Efforts to improve
complex food environments may
be enhanced through multilevel,
multicomponent interventions that
include all levels of the socioecologi-
cal model; however, the methods of
implementing and evaluating these
types of trials are still developing.39

Limitations

The study findings are limited by the
sample size, which was calculated to
detect a medium to large change in
proportionate healthy food availabil-
ity but may be underpowered to
detect an observable change in food
marketing environments.3 Further-
more, there is a risk of false positives
(type I error) because of the multiple
exploratory analyses run; therefore,
the results must be interpreted with
caution and should be used to inform
future research hypotheses.13 There
is a risk of self-selection bias because
there may have been greater partici-
pation among facilities more inter-
ested in creating healthy food
environments. Because a conve-
nience sample was recruited, the gen-
eralizability of findings is unclear.

IMPLICATIONS FOR

RESEARCH AND PRACTICE

This study highlights challenges
related to changing food marketing
features in RFs. The high prevalence
of unhealthy food marketing occa-
sions in Canadian RFs observed in
this study represents an opportunity
to align food messages in RFs with
their health-promoting intent. How-
ever, the vague and narrow food
marketing goals set by GL+CBI sites
may suggest that improving food
marketing was more difficult than
anticipated. The change may be fur-
ther challenged by the limited guid-
ance on food marketing in voluntary
provincial nutrition guidelines, the
fact that there may be many parties
involved in making decisions on
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food marketing, and the time
required to plan and implement
changes. Policymakers should con-
sider mandating nutrition guidelines
for RFs, communicate explicit and
effective strategies to improve food
marketing environments, provide
support for implementation, and
encourage recreation facility deci-
sion-makers to include specific food
marketing stipulations in facility
food policies or foodservice operator
contracts. More research is needed
to clarify how to address unhealthy
food marketing in RFs and identify
effective capacity-building strategies
to improve food marketing environ-
ments. The profit-making side of
food marketing or sponsorship can-
not be ignored but should be
weighed against the long-term costs
of perpetuating food marketing envi-
ronments in recreation that are
inconsistent with healthy eating.
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