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Highlights

•	 This study is the first to explore 
adolescent dietary behaviours in 
relation to open and closed cam-
pus policies in Canadian schools.

•	 16 of 134 participating Canadian 
secondary schools reported policies 
prohibiting students from leaving 
school property during school hours.

•	 Closed campus policies may improve 
adolescent diet quality through 
reduced weekday consumption of 
sugar-sweetened cold or hot bever-
ages and lunches purchased from 
fast food or other off-campus res-
taurant outlets. 

•	 The impact of CCP likely depends 
on the healthfulness of food avail-
able for sale within schools, as stu-
dents at closed campus schools 
may shift to purchasing snacks 
from school vending machines on 
weekdays.

by fewer servings of fruit, vegetables and 
whole grains, while “other” foods (i.e. 
low nutrient, high energy foods) comprise 
a higher proportion of their total daily 
caloric intake.4,5 The primary nutritional 
concerns for adolescents—including inad-
equate calcium and fibre, and excess 
sodium and sugar5,6—place them at 
increased risk of multiple chronic health 
conditions including diabetes, cardiovas-
cular disease, osteoporosis, dental caries, 
fatty liver disease and various types of 
cancer.5 

Abstract

Introduction: The effectiveness of school nutrition regulations may be undermined by 
food environments surrounding schools. Given challenges in regulating external retail, 
some have recommended policies that ensure students are unable to leave school prop-
erty during the day (closed campus policies; CCP). We aimed to examine whether CCP 
are associated with student eating behaviours.

Methods: We used student and school-administrator survey data from the 60 610 Grades  9 
to 12 students and 134 Canadian secondary schools that participated in Year 7 (2018/19) 
of the COMPASS study. Multiple ordinal regression models tested school CCP as a pre-
dictor of weekday dietary behaviours (0–5 days), controlling for student-level (grade, 
sex, spending money, ethnicity) and school-level (urbanicity, province, area median house
hold income, vending machines) covariates. 

Results: CCP were reported by 16 schools. Students who attended CCP schools reported 
eating lunch purchased from fast food outlets or other restaurants and drinking sugar-
sweetened beverages (SSBs; soft drinks and sports drinks; sweetened coffee or tea 
drinks) on fewer weekdays, but consumed snacks from school vending machines on 
more weekdays, relative to students at open campus schools. No significant differences 
were observed in student reports of eating home-packed or school cafeteria lunches or 
snacks purchased off-campus.

Conclusion: CCP may help improve adolescent diets by reducing SSB and lunchtime 
fast food consumption on weekdays; however, students already purchasing food may 
shift from off-campus to within-school options, highlighting the importance of ensuring 
healthy school food environments and encouraging students to bring home-prepared 
lunches. Future studies using experimental longitudinal designs are needed to deter-
mine the effect of CCP on various health behaviours and outcomes. 

Keywords: school, nutrition policies, open campus policies, adolescents, students, closed 
campus policies, diet

Introduction

Adolescents represent a key target for pop-
ulation nutrition initiatives. Lifelong health 
habits become more established over ado-
lescence, a period of increasing autonomy. 
Relatedly, declines in diet quality occur 

with age and transitions to secondary 
school.1 Few Canadian adolescents meet 
nutritional guidelines.2,3 Based on national 
dietary intake surveys, adolescents aged 
14 to 17 years report the poorest nutri-
tional profiles across all age groups.2,3 
Adolescent diets are commonly characterized 
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If a socioecological model is applied, fac-
tors at multiple levels interact to shape 
adolescent dietary behaviours, from proxi-
mal (e.g. food preferences, family meals, 
parental role models) to more distal influ-
ences (e.g. social norms, family socioeco-
nomic level).7,8 Determined across levels, 
the availability and accessibility of food 
are among the strongest correlates of food 
choices among adolescents.9-11 Accordingly, 
environmental measures (i.e. policies and 
regulations) appear most effective for pro-
moting population-level change in dietary 
patterns.12 School nutrition policies prima
rily focus on restricting minimally nutri-
tious items and increasing the availability 
of healthy options for sale in the school 
environment. Schools are widely recog-
nized as a key context for equitable deliv-
ery of interventions, since they are the 
location where most children and adoles-
cents spend the majority of their waking 
weekday hours and consume at least one 
meal per day. In Canada, school nutri-
tional policies are the responsibility of 
provincial/territorial governments.4 All 10 
Canadian provinces have issued school 
nutrition policies, but wide variation exists 
across them (e.g. whether they are volun-
tary or mandatory in nature).13 

School nutrition policies are limited to food 
sold within schools, yet most Canadian 
secondary schools have an open campus 
policy, according to which some or all stu-
dents are permitted to leave the campus 
during lunchtime. Schools are often within 
walking distance of food retailers,14 pri-
marily selling the foods that policies 
intend to restrict (i.e. low in nutrients, 
and high in sugar, fat, salt and calories). 
There tends to be a greater density of fast 
food restaurants and convenience stores 
compared to healthier retail food estab-
lishments around schools.15,16 Easy access 
to fast food restaurants in school areas has 
been linked with poor dietary intake 
among adolescents,17 including increased 
intake of sugar sweetened beverages 
(SSB)18 and fast food,19,20 although evi-
dence is mixed.21 Therefore, the effective-
ness of school nutrition regulations may 
be undermined by the surrounding food 
environment.20,22

The off-campus environment is particu-
larly relevant to adolescents, as they are 
less likely to eat lunch at school.20,22 A 
recent study found over one-third of 
Ontario secondary school students ate 
meals prepared by fast food restaurants at 
least once per week.22 Similarly, in an 

online survey of youth from seven 
Canadian provinces, 27.4% reported buy-
ing lunch out three or more days a week 
and another 56.7% on one or two days, 
while 36.5% bought lunch at school at 
least once a week.23 Only 15.9% of stu-
dents did not buy lunch from a fast food 
restaurant, convenience store or other off-
campus option at all in the previous 
school week.23

Home-prepared lunches are generally the 
most nutritious option, relative to meals 
purchased from fast food restaurants 
and convenience store outlets.22,23 Among 
Canadian secondary school students, those 
who bring a home-packed lunch report 
better total diet quality, and consume 
fewer SSBs24 and more fruit and vegeta-
bles25 and whole grain servings, compared 
to their peers who purchase lunch from 
school or off campus.23,26 For purchased 
lunches, most studies support school caf-
eteria food as the healthier alternative to 
food purchased at fast food or other res-
taurant or retail options.22,23,27 Students who 
eat lunch or snacks purchased at fast food 
outlets or restaurants report higher con-
sumption of SSBs24,25,27 and fried foods and 
greater sodium, sugar and total caloric 
intakes, than their peers who eat home-
packed or school cafeteria lunches.22,23,27 
However, some evidence suggests school-
obtained lunches are generally equivalent 
to food purchased off of school property.23,26

Concerns about the external food environ-
ment have led to new calls for nutrition 
regulations to be extended to retail set-
tings in the communities surrounding 
schools.20,22 Given the barriers to imple-
menting healthy eating zones around 
schools, CCP that restrict students from 
leaving school property during the day 
have been proposed. While such a policy 
does not prevent students from purchas-
ing food at nearby food retailers before or 
after school, adolescents consume approx-
imately one-third of their total energy 
intake during school hours,26-28 providing 
considerable potential to improve student 
nutrition.

To our knowledge, only one study has 
examined CCP in association with food 
purchasing and consumption patterns. In 
a randomly selected sample of 1088 stu-
dents from 20 suburban high schools in 
Minnesota, students at schools with CCP 
during lunchtime were found to be less 
likely to eat lunch at a fast food restaurant 

and consume food purchased at conve-
nience stores than students at schools 
with open campus policies.29 Otherwise, 
the limited number of studies comparing 
open and closed campus policies have 
focussed on factors unrelated to diet, 
including using conditional incentives for 
academic performance30 and motor vehi-
cle accident prevention.31 

Given significant cross-national differ-
ences in school and surrounding food 
environments, further evaluation in the 
Canadian context is necessary. This study 
explored student lunch, snack and bever-
age purchase and consumption patterns 
on weekdays among a large cohort of 
Canadian adolescents based on whether 
they attended secondary schools with 
open or closed campus policies. We 
hypothesized that students attending CCP 
schools would report lower consumption 
of SSBs and food purchased from off-cam-
pus retail outlets, as well as higher pur-
chasing of food from school cafeterias and 
vending machines (VMs), or, ideally, 
bringing home-packed lunches more often.

Methods

Design 

This study used cross-sectional student- 
and school-level data from Year 7 (2018/19 
school year) of the Cannabis, Obesity, 
Mental health, Physical activity, Alcohol, 
Smoking, Sedentary behaviour (COMPASS) 
study. COMPASS collects hierarchical pro-
spective health data once annually from 
students in Grades 9 to 12 and the 
Canadian secondary schools they attend.32 
School boards were purposefully selected 
based on whether they permitted active-
information passive-consent parental per-
mission protocols,32 which reduce school 
burden and collect more robust adolescent 
data.33 All Grades 9 to 12 students attend-
ing participating schools were eligible and 
could decline at any time. Student-level 
data were collected using a paper-based 
survey completed during one classroom 
period by whole school samples. School-
level data were collected via an online 
survey (COMPASS School Program and 
Policy Scan [SPP]) at the same time as 
student data collections. The SPP was 
designed to assess the presence or absence 
of policies, practices and resources rele-
vant to student health behaviours in the 
school environment.32 The school admin-
istrators most knowledgeable about the 
school program and policy environment 
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were emailed a link to the survey, and 
encouraged to consult with other staff 
members and have a small group com-
plete the SPP to support accuracy of 
reports. COMPASS staff followed up by 
phone or email if any data were missing 
or unclear.

COMPASS received ethics approval from 
the University of Waterloo, Brock University 
and participating school boards. Additional 
details regarding COMPASS recruitment 
methods34 and study methods can be 
found online (www.compass.uwaterloo.ca) 
or in print.32 

Weekday dietary behaviours

Students were asked, “In a usual school 
week (Monday to Friday), on how many 
days do you do the following? (i) Eat 
lunch purchased at a fast food place or 
restaurant; (ii) Eat lunch at school—lunch 
packed and brought home; (iii) Eat lunch 
at school—lunch purchased in the cafete-
ria; (iv) Eat snacks purchased from a VM, 
corner store, snack bar, or canteen off 
school property; (v) Eat snacks purchased 
from a VM in your school; (vi) Drink 
sugar-sweetened beverages (soda pop, 
Kool-Aid, Gatorade, etc.) (do not include 
diet/sugar-free drinks); and (vii) Drink 
coffee or tea with sugar (include cappuc-
cino, Frappuccino, iced-tea, iced-coffees, 
etc.).” Response options “None” to “5 days” 
were coded 0 to 5 as an ordinal outcome.

School-level measures 

To classify schools as either open or 
closed campuses, the SPP included the 
following item: “Does your school have a 
CCP whereby students are generally not 
allowed to leave school property during 
breaks in the day (except for school-related 
activities/events, or personal appoint-
ments)?” Schools responding “yes” were 
classified as having CCP. Schools respond-
ing “no” were assumed to have an open 
campus.

Covariates

Student-level covariates included sex (male, 
female, no response), grade (9, 10, 11, 12, 
no response), ethnicity (White, Black, 
Asian, Latinx, other/mixed/missing) and 
money available weekly for spending or 
saving from allowance or part-time employ
ment (zero; $1–$20; $21–$100; $100+; I do 
not know). 

School-level covariates included province 
(Alberta, British Columbia, Ontario, Quebec), 
urbanicity and school-area median house-
hold income. School postal codes were 
cross-referenced with data from Statistics 
Canada to determine median average 
household income (≤ CAD 50 000; 50 001–
75 000; 75 001–100 000; >  100 000) and 
urbanicity of the school location. Schools 
were classified as located in rural (with a 
population < 1000 or a density < 400 peo-
ple per square kilometre), small urban 
(with a population from 1000–29 999), 
medium urban (30 000–99 999) or large 
urban (100 000+) areas. Given that the 
number of fast food retailers differs 
according to population size and density, 
with more retailers with increasing levels 
of urbanicity,19,35,36 urbanicity was included 
as a proxy of the food retail environment 
surrounding schools. Models for SSB 
intake (including soft drinks and sports 
drinks, and sugar-sweetened coffee and 
tea drinks) and snack purchasing out-
comes also controlled for the number of 
snack and beverage VMs available to stu-
dents and located within schools, which 
were assessed by trained research staff 
during school data collections. 

Statistical analysis

All analyses were implemented in SAS 
version 9.4 (SAS Institute Inc., Cary, NC, 
USA). Descriptive statistics were calcu-
lated for students attending schools with 
and without CCP by using procedures 
PROC FREQ and PROC TTEST. Regression 
models were used to test whether attend-
ing schools with CCP predicted student 
weekday eating behaviours, controlling 
for student-level (i.e. sex, grade, ethnicity, 
weekly spending money) and school-level 
(i.e. urbanicity, median household income, 
province) covariates. 

Outcomes were treated as ordinal, since 
the provided response options were natu-
rally ordered, and smaller Akaike Infor
mation Criterion (AIC) values indicated 
that multiple ordinal regression models 
were more appropriate than multiple lin-
ear regression models. Also, using PROC 
GLM to analyze data as continuous, the 
residual plots failed to meet the normality 
assumption. To test the proportional odds 
assumption, we assumed different slopes 
by specifying the UNEQUALSLOPES option 
and tested whether those slopes were the 
same in PROC LOGISTIC. The results for 
five of eight models indicated that this 
assumption was upheld, but it was violated 

for the lunch brought from home, school 
cafeteria lunch and snacks from school 
vending machine outcomes. However, 
the estimates under EQUALSLOPES and 
UNEQUALSLOPES were found to be com-
parable for these three outcomes. Ordinal 
models were chosen for ease of interpreta-
tion, using the same model for the eight 
separate outcomes. 

Intraclass correlation coefficients (ICCs) 
were estimated by treating the outcomes 
as continuous to indicate the variance 
explained by school clustering. The school-
level ICCs were as follows: 0.105 for lunch 
brought from home, 0.136 for school cafe-
teria lunch, 0.102 for fast food/restaurant 
lunch, 0.061 for school VM snack, 0.028 
for snacks purchased off of school prop-
erty, 0.018 for sugar-sweetened soft drinks 
and sports drinks and 0.049 for coffee or 
tea with sugar. PROC GENMOD was used 
for regression analyses, with school ID 
identified as the clustering variable and 
specifying independent working correla-
tion structure to account for within-school 
correlations. 

Adjusted results are reported for all mod-
els. No interactions by grade and urbanic-
ity were found when tested (results not 
shown).

Results

Sample

Sample descriptives are presented in Table 1. 
A total of 74 501 students at 134 second-
ary schools (15 British Columbia [BC], 
8 Alberta, 61 Ontario, 52 Quebec) partici-
pated in Year 7 (2018/19) of the COMPASS 
study (84.2% response rate). Quebec stu-
dents in Secondary I/II (equivalent to 
Grades 7/8) were removed (n = 13 891), 
leaving 60 610 students. Quebec students 
in Secondary III, IV and V were classified 
as Grades 9, 10 and 11, respectively. 
Students with missing outcome data were 
removed from the relevant model, thus 
the number of missing students removed 
from models varied by the outcome (3049 
were missing data on home-packed lunches; 
2646 for cafeteria lunches; 2479 for fast 
food or other restaurant lunches; 2319 for 
school VM snacks; 2483 for snacks pur-
chased off of school property; 2504 for 
sugar-sweetened soft drinks and sports 
drinks; 2462 for sugar-sweetened coffee or 
tea). Students with missing covariates 
(n = 1175) were retained in the analysis 

www.compass.uwaterloo.ca


76Health Promotion and Chronic Disease Prevention in Canada 
Research, Policy and Practice Vol 41, No 3, March 2021

TABLE 1 
Descriptive statistics for students in 134 Canadian secondary schools with open and closed 

campus policies, 2018/19 

Sociodemographic variables

Campus policies

Open Closed p-value

% (N) % (N)

Sex

Female 49.1 (26 495) 49.1 (3241) 0.6952

Male 49.6 (26 804) 49.8 (3287)

No response 1.3 (705) 1.2 (78)

Grade

9 28.4 (15 323) 29.8 (1971) 0.002

10 28.5 (15 369) 27.7 (1832)

11 26.2 (14 149) 27.1 (1791)

12 15.6 (8427) 14.1 (930)

No response 1.4 (736) 1.2 (82)

Ethnicity

White 65.1 (35 154) 64.2 (4242) < 0.0001

Black 3.9 (2120) 5.8 (384)

Asian 12.2 (6615) 10.0 (662)

Latinx 2.8 (1535) 2.7 (177)

Other/mixed/missing 15.9 (8580) 17.3 (1141)

Weekly money 
available for 
spending/saving

None 15.2 (8104) 16.6 (1082) < 0.0001

$1–$20 22.4 (11 954) 22.4 (1459)

$21–$100 24.5 (13 062) 23.9 (1555)

> $100 22.8 (12 121) 19.2 (1250)

I don’t know 15.1 (8029) 17.9 (1168)

Province

Alberta 3.7 (244) 5.7 (3057) < 0.0001

British Columbia 3.8 (250) 18.8 (10 152)

Ontario  63.6 (4204) 49.0 (26 471)

Quebec   28.9 (1908) 26.5 (14 324)

Urbanicity

Large urban 57.3 (30 920) 42.5 (2806) < 0.0001

Medium urban 12.0 (6502) 16.2 (1071)

Rural 1.1 (603) 17.6 (1164)

Small urban 29.6 (15 979) 23.7 (1565)

School area median 
household income 
(CAD)

$25 000–$50 000 14.0 (7537) 0.0 (2) < 0.0001

$50 001–$75 000 57.6 (31 126) 59.4 (3922)

$75 001–$100 000 23.9 (12 890) 14.7 (973)

> $100 000 4.5 (2451) 25.9 (1709)

Number of school 
snack vending 
machines

0 25.4 (13 719) 19.2 (1268) < 0.0001

1 35.5 (19 165) 48.5 (3201)

2 32.6 (17 588) 20.5 (1357)

3 6.5 (3532) 0 (0) 

4 0 (0) 11.8 (780)

Number of school 
beverage vending 
machines

0 9.9 (5336) 6.2 (409) < 0.0001

1 23.5 (12 713) 38.1 (2520)

2 30.5 (16 464) 17.9 (1181)

3 18.4 (9940) 9.8 (645)

4 10.9 (5905) 0 (0) 

5 4.5 (2429) 28.0 (1851)

6 2.3 (1217) 0 (0) 

Note: Data are from Year 7 (2018/19) of the COMPASS Study.32

and their missing responses were coded as 
missing/nonresponse.

CCP were reported by 16 secondary 
schools, including 8 in Ontario (2 private, 
6 public), a private school in BC, a public 
school in Alberta and six Quebec schools 
(3 private, 3 public). The 16 secondary 
schools were located in rural (n = 3) and 
small (n = 4), medium (n = 3) and large 
(n = 6) urban areas.

Ordinal regression models

Figure 1 shows student-reported dietary 
measures by presence or absence of CCP. 
Tables 2 to 4 show adjusted regression 
model results with student- and school-
level covariates. 

Differences by student- and school-level 
covariates 
Students in Grades 11 and 12 were more 
likely to purchase lunch from external 
sources, and less likely to eat home-
packed or cafeteria lunches and to pur-
chase snacks from retailers off of school 
property, on more weekdays than Grade 9 
students. Students in Grade 10 were less 
likely to eat cafeteria lunches than Grade 9 
students. In terms of SSB, students in 
Grades 10 to 12 were more likely to con-
sume sweetened tea or coffee drinks, but 
less likely to consume soft drinks or sports 
drinks, on more weekdays than Grade 9 
students. 

Students identifying as Black, Latinx or 
other/mixed ethnicity were less likely 
than White students to eat a home-packed 
lunch and more likely to eat lunch from 
fast food restaurants and snacks from 
school VMs. Students of Black or other/
mixed ethnicity were also more likely to 
consume SSB and snacks from off-campus 
retail locations on more weekdays than 
White students. 

Males were less likely to bring a home-
packed lunch and more likely to consume 
fast food lunches, school VM snacks and 
soft drinks or sports drinks, while females 
consumed sweetened coffee or tea drinks 
on more weekdays. 

Students with any amount of spending 
money were less likely to bring a home-
packed lunch, and more likely to purchase 
lunch and snacks within school or off-
campus and to consume SSBs on more 
weekdays than their peers without spend-
ing money. 
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FIGURE 1 
Percentage of students reporting frequency (0-5 weekdays) of selected eating behaviours at open and closed campus schools, 2018/19

Note: Data are from Year 7 (2018/19) of the COMPASS Study.32
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TABLE 2 
Models examining attending closed campus schools (versus open) and weekday lunch behaviours (0–5 days)  

in students at 134 Canadian secondary schools, 2018/19 

Ate home-packed  
lunch at school

Purchased lunch  
in school cafeteria

Purchased lunch in a fast food  
or other restaurant

Est. 95% CI Est. 95% CI Est. 95% CI

Sex (ref: Female)

Male −0.12*** −0.17, −0.07 −0.01 −0.08, 0.07 0.40*** 0.35, 0.46

No response −0.33** −0.55, −0.11 −0.02 −0.23, 0.19 0.29 0.04, 0.55

Grade (ref: 9)

10 −0.02 −0.07, 0.03 −0.09** −0.16, −0.02 0.05 −0.03, 0.12

11 −0.07* −0.12, −0.02 −0.14*** −0.22, −0.07 0.11* 0.02, 0.20

12 −0.25*** −0.33, −0.17 −0.42*** −0.54, −0.31 0.35*** 0.23, 0.46

No response −0.22 −0.44, 0.00 −0.06 −0.26, 0.15 0.43*** 0.19, 0.67

Ethnicity (ref: White)

Black −0.63*** −0.75, −0.50 0.65*** 0.51, 0.79 0.82*** 0.68, 0.96

Asian −0.08 −0.22, 0.05 0.55*** 0.39, 0.71 −0.01 −0.18, 0.16

Latinx −0.22*** −0.33, −0.12 0.31*** 0.19, 0.43 0.33*** 0.20, 0.47

Other/mixed/missing −0.34*** −0.40, −0.27 0.25*** 0.14, 0.35 0.32*** 0.24, 0.41

Weekly spending money (CAD) (ref: $0)

$1–$20 −0.31*** −0.37, −0.25 0.63*** 0.55, 0.71 0.79*** 0.71, 0.87

$21–$100 −0.62*** −0.70, −0.53 0.87*** 0.78, 0.96 1.19*** 1.11, 1.28

> $100 −0.71*** −0.80, −0.63 0.80*** 0.69, 0.90 1.39*** 1.32, 1.47

I don’t know −0.16*** −0.22, −0.10 0.45*** 0.36, 0.53 0.64*** 0.56, 0.72

School-area median household income (CAD) (ref: $25 000–$50 000)

$50 001–$75 000 −0.35** −0.59, −0.10 0.47*** 0.23, 0.72 −0.07 −0.48, 0.33

$75 001–$100 000 −0.15 −0.42, 0.13 0.33* 0.02, 0.64 −0.14 −0.63, 0.36

> $100 000 −0.28 −0.58, 0.02 0.25 −0.19, 0.69 −0.22 −0.76, 0.32

Province (ref: Ontario)

Alberta −0.05 −0.29, 0.18 −0.02 −0.40, 0.37 0.24 −0.10, 0.58

British Columbia 0.34*** 0.14, 0.54 −0.25 −0.52, 0.01 −0.37** −0.64, −0.10

Quebec 0.62*** 0.39, 0.85 −0.16 −0.43, 0.11 −0.95*** −1.27, −0.64

Urbanicity (ref: Large urban)

Medium urban −0.03 −0.28, 0.21 −0.08 −0.46, 0.31 0.20 −0.13, 0.52

Rural −0.01 −0.42, 0.39 0.04 −0.66, 0.75 −0.16 −0.94, 0.63

Small urban −0.35** −0.56, −0.13 0.36** 0.11, 0.61 0.27 0.00, 0.55

Closed campus policy (ref: No)

Yes −0.23 −0.62, 0.16 0.46 −0.04, 0.97 −0.45** −0.75, −0.14

Abbreviations: CAD, Canadian dollars; CI, confidence interval; Est., estimate. 

Note: All models adjusted for school clustering. Adjusted results are reported. Data are from Year 7 (2018/19) of the COMPASS Study.32

*p < 0.05

**p < 0.01

***p < 0.001

At the school level, the number of snack 
VMs was positively associated with stu-
dents purchasing snacks from school VMs 
on more days, but not with snacks pur-
chased from off-campus options. Conversely, 
school drink VMs were not associated 
with weekday SSB consumption. 

Geographically, frequently eating a home-
prepared lunch was more common in BC 
and Quebec schools than in Ontario, 
while purchasing lunch at a fast food out-
let or other restaurant was less frequent. 
Relative to Ontario, at Quebec, BC and 
Alberta schools, students purchased snacks 

from school VMs on more weekdays, and 
students in Alberta and BC schools also 
purchased off-campus snacks more often. 
Students in Alberta schools were more 
likely than Ontario students to report soft 
drink or sports drink consumption, while 
students in BC and Quebec schools were 
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TABLE 3 
Models examining attending closed campus schools (versus open) and weekday snack 

behaviours (0–5 days) in students at 134 Canadian secondary schools, 2018/19

Purchased snacks from school 
vending machines

Purchased snacks from off-campus 
retail

Est. 95% CI Est. 95% CI

Sex (ref: Female)

Male 0.11** 0.04, 0.18 0.38*** 0.31, 0.44

No response 0.29* 0.04, 0.55 0.51*** 0.24, 0.79

Grade (ref: 9)

10 −0.20*** −0.27, −0.12 −0.06 −0.13, 0.00

11 −0.39*** −0.48, −0.30 −0.22*** −0.29, −0.15

12 −0.70*** −0.84, −0.56 −0.38*** −0.48, −0.29

No response 0.28* 0.03, 0.53 0.27** 0.07, 0.48

Ethnicity (ref: White)

Black 0.63*** 0.51, 0.75 0.64*** 0.53, 0.75

Asian 0.06 −0.12, 0.25 0.03 −0.10, 0.16

Latinx 0.27*** 0.13, 0.40 0.12* 0.00, 0.25

Other/mixed/missing 0.22*** 0.11, 0.33 0.24*** 0.16, 0.32

Weekly spending money (CAD) (ref: $0)

$1–$20 0.61*** 0.52, 0.69 0.65*** 0.58, 0.73

$21–$100 0.75*** 0.66, 0.84 0.80*** 0.72, 0.88

> $100 0.70*** 0.61, 0.78 0.87*** 0.87, 0.79

I don’t know 0.43*** 0.34, 0.52 0.47*** 0.39, 0.55

School-area median household income (CAD) (ref: $25 000–$50 000)

$50 001–$75 000 0.32* 0.02, 0.61 −0.06 −0.30, 0.17

$75 001–$100 000 0.34 −0.07, 0.75 −0.29 −0.61, 0.03

> $100 000 0.17 −0.30, 0.63 −0.39 −0.77, 0.00

Province (ref: Ontario)

Alberta 0.97*** 0.53, 1.41 0.62*** 0.35, 0.89

British Columbia 0.64** 0.21, 1.06 0.42** 0.16, 0.67

Quebec 0.50*** 0.25, 0.74 0.08 −0.13, 0.29

Urbanicity (ref: Large urban)

Medium urban −0.08 −0.43, 0.26 −0.05 −0.29, 0.20

Rural 0.10 −0.39, 0.59 0.00 −0.76, 0.75

Small urban 0.19 −0.04, 0.43 0.00 −0.20, 0.21

Number of school VMs

Snack VMs (0–4) 0.34*** 0.20, 0.48 0.01 −0.10, 0.12

Beverage VMs (0–6) 0.03 −0.08, 0.13 −0.02 −0.08, 0.04

Closed campus policy (ref: No)

Yes 0.42** 0.11, 0.74 0.00 −0.37, 0.37

Abbreviations: CAD, Canadian dollars; CI, confidence interval; Est., estimate; VMs, vending machines.
Notes: All models adjusted for school clustering. Adjusted results are reported. Data are from Year 7 (2018/19) of the COMPASS 
Study.32

*p < 0.05
**p < 0.01
***p < 0.001

less likely. Similarly, consumption of sugar-
sweetened coffee or tea was more often 
reported by Alberta students and less 
often by Quebec students, relative to stu-
dents in Ontario schools. No provincial 
differences resulted in the likelihood of 
students eating a cafeteria-prepared lunch. 

Students in small urban areas were less 
likely to bring a home-packed lunch and 
more likely to consume cafeteria-purchased 
lunches and soft drinks or sports drinks 
on more weekdays than those attending 
schools in larger urban areas. Urbanicity 
had no impact on snack purchases, fast 
food or other restaurant lunches or sweet-
ened coffee or tea drinks. 

Finally, students attending schools in 
areas with median household incomes of 
$50 001 to $75 000 were less likely to bring 
home-packed lunches and more likely to 
buy cafeteria lunches on more weekdays 
than those attending schools in lower-
income areas. 

Closed versus open campus policies 
There was no difference in the number of 
weekdays on which students would be 
likely to eat home-packed lunches (esti-
mate [est.] −0.23, 95% CI: −0.62 to 
0.16) or snacks purchased off of school 
property (est. 0.00, 95% CI: −0.37 to 
0.37), based on whether they attended a 
school with open or closed campus poli-
cies. Attending a CCP school was associ-
ated with a higher likelihood of eating 
snacks purchased from school VMs on 
more days (est. 0.42, 95% CI: 0.11 to 
0.74), and a lower likelihood of eating 
lunch purchased from a fast food place or 
other restaurant off of school property 
(est. −0.45, 95% CI: −0.75 to −0.14). 
Finally, students attending CCP schools 
were less likely to consume SSBs, includ-
ing soft drinks and sports drinks (est. 
−0.18, 95% CI: −0.29 to −0.07) and cof-
fee or tea drinks with sugar (est. −0.17, 
95% CI: −0.28 to −0.07]) on more week-
days than their peers at open campus 
schools.

Discussion

Only 16 of the 134 Ontario, Alberta, 
Quebec and BC participating secondary 
schools reported CCP, under which stu-
dents were not allowed to leave school 
property during breaks in the day. 
Consistent with our hypotheses, students 
at CCP schools were more likely to eat 
snacks from school VMs, and less likely to 
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TABLE 4 
Models examining attending closed campus schools (versus open) and weekday  
sugar-sweetened beverage consumption (0–5 days) in students at 134 Canadian  

secondary schools, 2018/19

Sugar-sweetened soft drinks or 
sports drinks

Sugar-sweetened  
coffee/tea drinks

Est. 95% CI Est. 95% CI

Sex (ref: Female)

Male 0.60*** 0.56, 0.64 −0.63*** −0.67, −0.58

No response 0.60*** 0.39, 0.81 −0.36** −0.60, −0.13

Grade (ref: 9)

10 −0.12*** −0.16, −0.08 0.09*** 0.04, 0.14

11 −0.22*** −0.27, −0.17 0.19*** 0.14, 0.25

12 −0.33*** −0.38, −0.27 0.32*** 0.25, 0.39

No response 0.00 −0.19, 0.19 0.46*** 0.25, 0.67

Ethnicity (ref: White)

Black 0.58*** 0.47, 0.68 0.06 −0.05, 0.18

Asian −0.07 −0.16, 0.01 −0.05 −0.14, 0.03

Latinx 0.06 −0.04, 0.17 0.12 −0.01, 0.25

Other/mixed/missing 0.16*** 0.10, 0.23 0.25*** 0.19, 0.31

Weekly spending (CAD) money (ref: $0)

$1–$20 0.36*** 0.31, 0.41 0.35*** 0.29, 0.41

$21–$100 0.48*** 0.42, 0.54 0.59*** 0.53, 0.66

> $100 0.52*** 0.46, 0.59 0.74*** 0.67, 0.80

I don’t know 0.31*** 0.25, 0.37 0.31*** 0.24, 0.37

School-area median household income (CAD) (ref: $25 000–$50 000)

$50 001–$75 000 0.08* 0.00, 0.16 0.05 −0.08, 0.17

$75 001–$100 000 0.03 −0.06, 0.12 0.00 −0.14, 0.13

> $100 000 0.05 −0.11, 0.20 −0.01 −0.19, 0.16

Province (ref: Ontario)

Alberta 0.23* 0.03, 0.43 0.24** 0.09, 0.39

British Columbia −0.27*** −0.37, −0.16 −0.05 −0.18, 0.08

Quebec −0.24*** −0.32, −0.16 −0.90*** −1.00, −0.80

Urbanicity (ref: Large urban)

Medium urban 0.11* 0.01, 0.21 0.06 −0.06, 0.18

Rural 0.18 −0.02, 0.37 −0.14 −0.35, 0.08

Small urban 0.17*** 0.09, 0.26 0.08 0.00, 0.17

Number of school VMs

Beverage VMs (0–6) −0.02 −0.04, 0.00 −0.01 −0.04, 0.02

Closed campus policy (ref: No)

Yes −0.18*** −0.29, −0.07 −0.17*** −0.28, −0.07

Abbreviations: CAD, Canadian dollars; CI, confidence interval; Est., estimate; VMs, vending machines.
Notes: All models adjusted for school clustering. Adjusted results are reported. Data are from Year 7 (2018/19) of the COMPASS 
Study.32

*p < 0.05
**p < 0.01
***p < 0.001

drink SSBs (soft drinks, sports drinks or 
sweetened coffee/tea drinks) and pur-
chase lunch from fast food or other res-
taurants on weekdays, than their peers 
attending schools with open campuses. 
However, the likelihood of bringing a 
home-packed lunch to school, purchasing 
lunch in the school cafeteria or eating 
snacks from convenience stores or similar 
off-campus retailers did not differ signifi-
cantly based on attendance at open or 
closed campus schools. Therefore, while 
prospective studies are needed to examine 
within-student changes after policy imple-
mentation, cross-sectional results align with 
evidence from the United States29 suggest-
ing CCP may help improve adolescent 
diets by preventing the external food retail 
environment from compromising school 
nutrition policies.

Given the increased likelihood of pur
chasing snacks from school VMs, but no 
association with the frequency of home-
prepared lunches, CCP may lead only 
those students already purchasing food to 
shift from buying lunch at off-campus 
sources to options available for sale in 
schools. Consequently, the influence of 
the school food environment on student 
diets is likely heightened in CCP schools. 
However, existing research indicates many 
schools are not compliant with nutrition 
policies on the food and beverages for sale 
in cafeterias or VMs.3,37-40 In Canada, with 
school food regulation purely market-
based in school cafeterias and restricted to 
within-school sales, student access to 
external retail is recognized as a key bar-
rier to healthful school nutrition environ-
ments;41 hence, CCP may serve to support 
policy adherence by reducing competitive 
sources that undermine financial viability 
of school cafeterias. Moreover, CCP repre-
sent a cost-effective intervention for schools, 
with potential revenue gains for school 
cafeterias (but also potential losses for 
surrounding businesses).

Results also suggest that spending money 
is the largest determinant of adolescent 
dietary behaviours on school days among 
the variables considered. Students with 
any amount of spending money were less 
likely to bring a home-packed lunch and 
more likely to consume SSBs and pur-
chase lunch or snacks from in-school or 
off-campus sources on more weekdays 
than their peers without spending money. 
Results support the importance of consid-
ering students’ purchasing power, in addi-
tion to household or area-level socioeconomic 
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status, as lower family socioeconomic sta-
tus has typically been associated with 
poorer adolescent diet quality (e.g. greater 
fast food19 and SSB42 intake). Canada 
remains one of the few industrialized 
countries without a national universal 
school food program, which would give 
all students access to healthy food during 
the school day at no cost to them.

Consistent with previous research,29 VM 
availability within schools was positively 
associated with students purchasing snacks 
from school VMs. Conversely, school 
drink VMs were not associated with week-
day SSB consumption, which may be 
expected given the regulation of school 
SSB sales, yet issues with compliance 
appear common.39 Previous studies have 
found greater SSB consumption in associ-
ation with availability in schools.18,43 

As expected, with increased autonomy, 
students in Grades 10 to 12 were more 
likely to purchase lunch from outside 
sources on more days, and less likely to 
eat a home-packed or cafeteria lunch; 
however, contrary to expectation, they 
purchased snacks from convenience stores 
and external retail options less often than 
Grade 9 students. Unlike lunch, it is plau-
sible that weekday snacks may have been 
purchased before or after school. Purchas
ing behaviours outside of school hours 
may also explain the lack of association 
between CCP and snack purchases from 
off-campus retail. In contrast, Neumark-
Sztainer et al. found students at suburban 
US schools with CCP during lunchtime 
were less likely to eat food purchased at 
convenience stores than students at open 
campus schools.29 Other researchers have 
noted that CCP would not be effective in 
preventing students from purchasing food 
at nearby food retailers before or after 
school.20 While this may be the case, par-
ticularly for snacks, these preliminary 
cross-sectional results suggest an overall 
reduction in SSB consumption and fast 
food or other restaurant lunches during 
the school week; and given that at least 
one-third of students’ total caloric con-
sumption occurs during school hours,27,44,45 
improving their lunchtime meal has con-
siderable potential to advance population 
nutrition. 

Home-prepared lunches are generally 
associated with healthier diets than pur-
chased options from either school cafete-
rias or fast food or other restaurants;25 

however, prohibiting students from leav-
ing campus does not appear to encourage 
more students to bring their lunch from 
home. In a photovoice study, high school 
students who brought a home-packed 
lunch perceived it to be a healthier, afford-
able and convenient option that permitted 
autonomy, while students who went off 
campus to purchase food reported the 
proximity, low cost, space for social inter-
action and perceived higher food quality 
as reasons.46 Youth voice a desire for 
healthier options at schools and to be 
involved in the decision making about 
what foods are offered for sale in schools,46 
which could be a critical consideration for 
policy implementation. Schools consider-
ing CCP should explore how they can 
engage students in the process.

Beyond food, students emphasize the impor
tance of the places and spaces available to 
eat and socialize safely and comfortably 
during lunch.46 School cafeterias are con-
sidered loud and chaotic,46 with long lines 
to purchase food or use microwaves deter-
ring students from staying at school for 
lunch.47 In response, some researchers have 
suggested changing staggered lunch hours 
and creating more youth-friendly spaces 
outside.47 In fact, one reason for open 
campus polices is to reduce cafeteria con-
gestion during lunch.31 Schools with walk-
able neighbourhoods and food retailers in 
close proximity are more likely to have 
open campuses.48 Another motive is to 
support adolescents’ autonomy and inde-
pendence. In US schools that switched 
from closed to open campus environ-
ments, Grade 11 and 12 students felt more 
control over their environment than their 
peers at closed campuses; however, some 
students also reported disciplinary prob-
lems, poorer grades, less school spirit and 
reductions in their social life both in and 
out of school.49 Future research is needed 
to compare positive and negative effects 
of open and closed campus policies on 
various behavioural, social and mental 
outcomes.

Strengths and limitations

This study is the first to evaluate ado
lescent dietary behaviours in relation to 
open or closed campus policies in 
Canadian schools. A key strength of this 
study is the data at student- and school-
levels in varied contexts in four Canadian 
provinces. However, several limitations 
require consideration.

First, while the large sample and favour-
able response rate support generalizabil-
ity, COMPASS was not designed to be 
representative. 

Second, missing data for the outcomes 
may have biased the results. Given the 
large sample size, minimal amount of 
missing data, and the non-sensitive nature 
of the eating behaviour questions, how-
ever, we believe that the impact of these 
missing data was minimal. We were also 
able to retain many students in the analy-
sis by including missing covariate data 
(sex, grade, ethnicity) as valid response 
options. 

Third, additional confounders that were 
not controlled for may have contributed to 
the differences found in this study. For 
instance, while area urbanicity, province, 
median household income and the num-
ber of within-school VMs were controlled 
for, the study does not account for differ-
ences in the surrounding food environ-
ment. Urbanicity may not perfectly 
represent the variation in food retail envi-
ronments surrounding schools. 

Fourth, the primary limitations of this 
study are the use of cross-sectional data 
and self-reported dietary measures. Future 
studies should use prospective and quasi-
experimental designs to test whether stu-
dents transition from purchasing food 
off-campus to within the school after a 
closed campus policy is implemented. 
Student-reported behaviours and school 
administrator–reported policies introduce 
possible recall and social desirability 
biases. Also, the dietary measures are lim-
ited to assessing the number of days that 
students engaged in the behaviour indi-
cated, and do not account for frequency 
per day. 

Fifth, the SSB and snack measures assess 
weekday consumption and purchasing, 
but do not indicate when during the day 
the purchase was made (i.e. during school 
hours or before or after school); however, 
knowing overall weekday consumption is 
more important to determine nutritional 
impact.

Conclusion

In Canada, the food environments sur-
rounding schools are key barriers to suc-
cessful implementation of school nutrition 
policies, as these spaces fall outside the 
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jurisdiction of provincial/territorial regu-
lations.14,41 CCP have the potential to pro-
tect adolescents from food environments 
in close proximity to schools and improve 
their diet quality, including reduced week-
day consumption of SSB and lunches from 
fast food or other restaurants, but other-
wise, the impact on diet quality may 
depend on the food available for sale 
within schools. Students already purchas-
ing food may shift from off-campus retail 
choices to within-school options, high-
lighting the importance of ensuring healthy 
school food environments and/or encour-
aging students to bring home-prepared 
lunches. Future studies using experimen-
tal longitudinal designs are needed to 
determine the effect of school CCP on 
student nutrition, various other health 
behaviours and social, mental and aca-
demic outcomes.

Acknowledgements

The authors would like to thank the 
schools, school boards and students that 
have participated in the COMPASS study, 
and all COMPASS staff and team members. 

Funding

The COMPASS study has been supported 
by a bridge grant from the Canadian 
Institutes of Health Research (CIHR) Institute 
of Nutrition, Metabolism and Diabetes 
through the “Obesity – Interventions to 
Prevent or Treat” priority funding awards 
(OOP-110788; awarded to SL); an operat-
ing grant from the CIHR Institute of 
Population and Public Health (MOP-114875; 
awarded to SL); a CIHR Project Grant 
(PJT-148562; awarded to SL); a CIHR 
Project Grant (PJT-159693; awarded to 
KP); and by a research funding arrange-
ment with Health Canada (#1617-HQ-000012; 
awarded to SL). The COMPASS-Quebec 
data benefit from funding from the 
Ministère de la Santé et des Services 
sociaux of the province of Quebec, and 
the Direction régionale de santé publique 
du CIUSSS de la Capitale-Nationale.

Conflicts of interest

The authors declare that they have no 
conflicts of interest.

Authors’ contributions and 
statement

KAP and AGC conceptualized the manu-
script. KAP led the writing and wrote the 

first draft. MM assisted with the literature 
review. WQ conducted the statistical 
analysis. STL is the lead of the COMPASS 
study. All authors (KAP, AGC, WQ, MM, 
MV, STL) informed the design of the 
study, contributed to the interpretation of 
results, provided feedback on drafts and 
approved the final version of the manuscript.

The content and views expressed in this 
article are those of the authors and do not 
necessarily reflect those of the Government 
of Canada.

References

1.	 Winpenny EM, Corder KL, Jones A, 
Ambrosini GL, White M, van Sluijs 
EM. Changes in diet from age 10 to 
14 years and prospective associations 
with school lunch choice. Appetite. 
2017;116:259-67. https://doi.org/10 
.1016/j.appet.2017.05.012

2.	 Garriguet D. Canadians’ eating habits. 
Health Rep. 2007;18(2):17-32. Avail
able from: https://www150.statcan.gc 
.ca/n1/fr/pub/82-003-x/2006004/article 
/habit/9609-eng.pdf?st=CioNZJZP

3.	 Garriguet D. Diet quality in Canada. 
Health Rep. 2009;20(3):1-12. Available 
from: https://www150.statcan.gc.ca 
/n1/fr/pub/82-003-x/2009003/article 
/10914-eng.pdf?st=f7n9d-UF

4.	 Tugault-Lafleur CN, Black JL. Differ
ences in the quantity and types of 
foods and beverages consumed by 
Canadians between 2004 and 2015. 
Nutrients. 2019;11(3):526. https://doi 
.org/10.3390/nu11030526. Erratum in: 
Nutrients. 2019;11(9);2160. https://doi 
.org/10.3390/nu11092160

5.	 Manson H, Rabeneck L, Leatherdale 
ST, Hyndman B, Allison K, Drayton 
M, Cancer Care Ontario, Ontario Agency 
for Health Protection and Promotion 
(Public Health Ontario). Taking action 
to prevent chronic disease: recom-
mendations for a healthier Ontario. 
Toronto (ON): Queen’s Printer for 
Ontario; 2012. 104 p.

6.	 Critch JN. School nutrition: support 
for providing healthy food and beve-
rage choices in schools. Paediatrics & 
Child Health. 2020;25(1):33-38. https:// 
doi.org/10.1093/pch/pxz102

7.	 Bronfenbrenner U. Ecology of the 
family as a context for human deve-
lopment: research perspectives. Dev 
Psychol. 1986;22(6):723-42. https://
doi.org/10.1037/0012-1649.22.6.723

8.	 Story M, Neumark-Sztainer D, French 
S. Individual and environmental influ
ences on adolescent eating behaviors. 
J Am Diet Assoc. 2002;102(3):S40-
S51. https://doi.org/10.1016/S0002 
-8223(02)90421-9

9.	 Neumark-Sztainer D, Story M, Perry 
C, Casey MA. Factors influencing 
food choices of adolescents: findings 
from focus-group discussions with 
adolescents. J Am Diet Assoc. 1999; 
99(8):929‐37. https://doi.org/10.1016 
/S0002-8223(99)00222-9

10.	 Neumark-Sztainer D, Wall M, Perry 
C, Story M. Correlates of fruit and 
vegetable intake among adolescents: 
findings from Project EAT. Prev Med. 
2003;37(3):198‐208. https://doi.org 
/10.1016/s0091-7435(03)00114-2

11.	 Terry-McElrath YM, O’Malley PM, 
Johnston LD. Accessibility over avai-
lability: associations between the 
school food environment and student 
fruit and green vegetable consump-
tion. Child Obes. 2014;10(3):241-50. 
https://doi.org/10.1089/chi.2014.0011

12.	 Story M, Kaphingst KM, Robinson-
O’Brien R, Glanz K. Creating healthy 
food and eating environments: policy 
and environmental approaches. Annu 
Rev Public Health. 2008;29:253-72. 
https://doi.org/10.1146/annurev 
.publhealth.29.020907.090926

13.	 Godin K, Kirkpatrick SI, Hanning RM, 
Stapleton J, Leatherdale ST. Examining 
guidelines for school-based breakfast 
programs in Canada: a systematic 
review of the grey literature. Can J 
Dietetic Pract Res. 2017;78(2):92-100. 
https://doi.org/10.3148/cjdpr-2016 
-037

14.	 Holmes, S. 2019. The incompatibility 
of nutrition regulation and market-
based internal school food environ-
ments in English-speaking Canada. 
Int J Soc Agric Food. 2019;25(1):59-78. 
https://doi.org/10.48416/ijsaf.v25i1.14

https://www150.statcan.gc.ca/n1/fr/pub/82-003-x/2006004/article/habit/9609-eng.pdf?st=CioNZJZP
https://www150.statcan.gc.ca/n1/fr/pub/82-003-x/2006004/article/habit/9609-eng.pdf?st=CioNZJZP
https://www150.statcan.gc.ca/n1/fr/pub/82-003-x/2006004/article/habit/9609-eng.pdf?st=CioNZJZP
https://www150.statcan.gc.ca/n1/fr/pub/82-003-x/2009003/article/10914-eng.pdf?st=f7n9d-UF
https://www150.statcan.gc.ca/n1/fr/pub/82-003-x/2009003/article/10914-eng.pdf?st=f7n9d-UF
https://www150.statcan.gc.ca/n1/fr/pub/82-003-x/2009003/article/10914-eng.pdf?st=f7n9d-UF
https://doi.org/10.3390/nu11030526
https://doi.org/10.3390/nu11030526
https://doi.org/10.3390/nu11092160
https://doi.org/10.3390/nu11092160
https://doi.org/10.1093/pch/pxz102
https://doi.org/10.1093/pch/pxz102
https://doi.org/10.1037/0012-1649.22.6.723
https://doi.org/10.1037/0012-1649.22.6.723
https://doi.org/10.1016/S0002-8223(02)90421-9
https://doi.org/10.1016/S0002-8223(02)90421-9
https://doi.org/10.1016/S0002-8223(99)00222-9
https://doi.org/10.1016/S0002-8223(99)00222-9
https://doi.org/10.1016/s0091-7435(03)00114-2
https://doi.org/10.1016/s0091-7435(03)00114-2
https://doi.org/10.1089/chi.2014.0011
https://doi.org/10.1146/annurev.publhealth.29.020907.090926
https://doi.org/10.1146/annurev.publhealth.29.020907.090926
https://doi.org/10.3148/cjdpr-2016-037
https://doi.org/10.3148/cjdpr-2016-037


83 Health Promotion and Chronic Disease Prevention in Canada 
Research, Policy and PracticeVol 41, No 3, March 2021

15.	 Austin SB, Melly SJ, Sanchez BN, 
Patel A, Buka S, Gortmaker SL. 
Clustering of fast-food restaurants 
around schools: a novel application 
of spatial statistics to the study of 
food environments. Am J Public 
Health. 2005;95(9):1575-81. https://
doi.org/10.2105/AJPH.2004.056341

16.	 Day PL, Pearce JR. Obesity-promoting 
food environments and the spatial 
clustering of food outlets around 
schools. Am J Prev Med. 2011;40(2): 
113-21. https://doi.org/10.1016/j.amepre 
.2010.10.018

17.	 Davis B, Carpenter C. Proximity of 
fast-food restaurants to schools and 
adolescent obesity. Am J Public Health. 
2009;99(3):505-10. https://doi.org/10 
.2105/AJPH.2008.137638

18.	 Godin KM, Chaurasia A, Hammond 
D, Leatherdale ST. Food purchasing 
behaviors and sugar-sweetened beve-
rage consumption among Canadian 
secondary school students in the 
COMPASS Study. J Nutr Educ Behav. 
2018;50(8):803-12.e1. https://doi.org 
/10.1016/j.jneb.2017.12.014

19.	 Laxer RE, Janssen I. The proportion 
of excessive fast-food consumption 
attributable to the neighbourhood 
food environment among youth living 
within 1 km of their school. Appl 
Physiol Nutr Metab. 2014;39(4):480-
6. https://doi.org/10.1139/apnm-2013 
-0208

20.	 Seliske L, Pickett W, Rosu A, Janssen 
I. The number and type of food retai-
lers surrounding schools and their 
association with lunchtime eating 
behaviours in students. Int J Behav 
Nutr Phys Act. 2013;10:19. https://
doi.org/10.1186/1479-5868-10-19

21.	 Williams AJ, Henley WE, Williams 
CA, Hurst AJ, Logan S, Wyatt KM. 
Systematic review and meta‐analysis 
of the association between childhood 
overweight and obesity and primary 
school diet and physical activity poli-
cies. Int J Behav Nutr Phys Act. 
2013;10:101. https://doi.org/10.1186 
/1479-5868-10-101

22.	 Hanning RM, Luan H, Orava TA, 
Valaitis RF, Jung JKH, Ahmed R. 
Exploring student food behaviour in 
relation to food retail over the time of 
implementing Ontario’s school food 
and beverage policy. Int J Env Res 
Public Health. 2019;16(14):2563. https:// 
doi.org/10.3390/ijerph16142563

23.	 Acton RB, Nguyen N, Minaker LM. 
School food policies and student eating 
behaviors in Canada: examination of 
the 2015 Cancer Risk Assessment in 
Youth survey. J School Health. 2018; 
88(12):936-44. https://doi.org/10.1111 
/josh.12702

24.	 Godin KM, Hammond D, Chaurasia 
A, Leatherdale ST. Examining changes 
in school vending machine beverage 
availability and sugar-sweetened bev
erage intake among Canadian adoles-
cents participating in the COMPASS 
study: a longitudinal assessment of 
provincial school nutrition policy com
pliance and effectiveness. Int J Behav 
Nutr Phys Act. 2018;15(1):121. https:// 
doi.org/10.1186/s12966-018-0754-5

25.	 Jones AC, Hammond D, Reid JL, 
Leatherdale ST. Where should we 
eat? Lunch source and dietary mea-
sures among youth during the school 
week. Can J Diet Pract Res. 2015;76(4): 
157-65. https://doi.org/10.3148/cjdpr 
-2015-019

26.	 Tugault-Lafleur CN, Black JL, Barr SI. 
Lunch‐time food source is associated 
with school hour and school day diet 
quality among Canadian children. J 
Hum Nutr Diet. 2018;31(1):96-107. 
https://doi.org/10.1111/jhn.12500

27.	 Woodruff SJ, Hanning RM, McGoldrick 
K. The influence of physical and 
social contexts of eating on lunch‐
time food intake among southern 
Ontario, Canada, middle school stu-
dents. J Sch Health. 2010;80(9):421-
28. https://doi.org/10.1111/j.1746-1561 
.2010.00523.x

28.	 Briefel RR, Wilson A, Gleason PM. 
Consumption of low-nutrient, energy-
dense foods and beverages at school, 
home, and other locations among 
school lunch participants and nonpar-
ticipants. J Am Diet Assoc. 2009;109(2 
Suppl):S79-S90. https://doi.org/10 
.1016/j.jada.2008.10.064

29.	 Neumark-Sztainer D, French SA, 
Hannan PJ, Story M, Fulkerson JA. 
School lunch and snacking patterns 
among high school students: associa-
tions with school food environment 
and policies. Int J Behav Nutr Phys 
Act. 2005;2(1):14-7.  https://doi.org 
/10.1186/1479-5868-2-14

30.	 Lichtman-Sadot S. Improving acade-
mic performance through conditional 
benefits: open/closed campus policies 
in high school and student outcomes. 
Econ Educ Rev. 2016;54(Complete): 
95-112. https://doi.org/10.1016/j 
.econedurev.2016.07.001

31.	 Stone LM, Runyan CW. High school 
off-campus lunch policies and adoles-
cent motor vehicle crash risks. J Adolesc 
Health. 2005;36(1):5-8. https://doi 
.org/10.1016/j.jadohealth.2003.12.009

32.	 Leatherdale ST, Brown KS, Carson V, 
et al. The COMPASS study: a longitu-
dinal hierarchical research platform 
for evaluating natural experiments 
related to changes in school-level pro-
grams, policies and built environment 
resources. BMC Public Health. 2014; 
14:331. https://doi.org/10.1186/1471 
-2458-14-331

33.	 White VM, Hill DJ, Effendi Y. How 
does active parental consent influence 
the findings of drug-use surveys in 
schools? Eval Rev. 2004;28(3):246-60. 
https://doi.org/10.1177/0193841X 
03259549

34.	 Reel B, Bredin C, Leatherdale ST. 
COMPASS Year 5 and 6 School Recruit
ment and Retention [Internet]. COMPASS 
Technical Report Series, volume 5, 
no. 1. Waterloo (ON): University of 
Waterloo; 2018 [cited 2020 Jul 30]. 
Available from: https://uwaterloo.ca 
/compass-system/publications/compass 
-year-5-and-6-school-recruitment-and 
-retention

35.	 DuBreck CM, Sadler RC, Arku G, 
Gilliland JA. Examining community 
and consumer food environments for 
children: an urban-suburban-rural 
comparison in Southwestern Ontario. 
Soc Sci Med. 2018;209:33-42. https://
doi.org/10.1016/j.socscimed.2018.05 
.004

https://doi.org/10.2105/AJPH.2004.056341
https://doi.org/10.2105/AJPH.2004.056341
https://doi.org/10.1016/j.amepre.2010.10.018
https://doi.org/10.1016/j.amepre.2010.10.018
https://doi.org/10.2105/AJPH.2008.137638
https://doi.org/10.2105/AJPH.2008.137638
https://doi.org/10.1016/j.jneb.2017.12.014
https://doi.org/10.1016/j.jneb.2017.12.014
https://doi.org/10.1139/apnm-2013-0208
https://doi.org/10.1139/apnm-2013-0208
https://doi.org/10.1186/1479-5868-10-19
https://doi.org/10.1186/1479-5868-10-19
https://doi.org/10.1186/1479-5868-10-101
https://doi.org/10.1186/1479-5868-10-101
https://doi.org/10.3390/ijerph16142563
https://doi.org/10.3390/ijerph16142563
https://doi.org/10.1111/josh.12702
https://doi.org/10.1111/josh.12702
https://doi.org/10.1186/s12966-018-0754-5
https://doi.org/10.1186/s12966-018-0754-5
https://doi.org/10.3148/cjdpr-2015-019
https://doi.org/10.3148/cjdpr-2015-019
https://doi.org/10.1111/jhn.12500
https://doi.org/10.1111/j.1746-1561.2010.00523.x
https://doi.org/10.1111/j.1746-1561.2010.00523.x
https://doi.org/10.1016/j.jada.2008.10.064
https://doi.org/10.1016/j.jada.2008.10.064
https://doi.org/10.1186/1479-5868-2-14
https://doi.org/10.1186/1479-5868-2-14
https://doi.org/10.1016/j.econedurev.2016.07.001
https://doi.org/10.1016/j.econedurev.2016.07.001
https://doi.org/10.1016/j.jadohealth.2003.12.009
https://doi.org/10.1016/j.jadohealth.2003.12.009
https://doi.org/10.1186/1471-2458-14-331
https://doi.org/10.1186/1471-2458-14-331
https://doi.org/10.1177/0193841X03259549
https://doi.org/10.1177/0193841X03259549
https://uwaterloo.ca/compass-system/publications/compass-year-5-and-6-school-recruitment-and-retention
https://uwaterloo.ca/compass-system/publications/compass-year-5-and-6-school-recruitment-and-retention
https://uwaterloo.ca/compass-system/publications/compass-year-5-and-6-school-recruitment-and-retention
https://uwaterloo.ca/compass-system/publications/compass-year-5-and-6-school-recruitment-and-retention
https://doi.org/10.1016/j.socscimed.2018.05.004
https://doi.org/10.1016/j.socscimed.2018.05.004
https://doi.org/10.1016/j.socscimed.2018.05.004


84Health Promotion and Chronic Disease Prevention in Canada 
Research, Policy and Practice Vol 41, No 3, March 2021

36.	 Browning HF, Laxer RE, Janssen I. 
Food and eating environments: in 
Canadian schools. Can J Diet Pract 
Res. 2013;74(4):160-6. https://doi 
.org/10.3148/74.4.2013.160

37.	 Rideout K, Levy-Milne R, Martin C, 
Ostry AS. Food sales outlets, food 
availability, and the extent of nutri-
tion policy implementation in schools 
in British Columbia. Can J Public 
Health. 2007;98(4):246-50. https://
doi.org/10.1007/BF03405396

38.	 Vine MM, Leatherdale ST, Laxer RE. 
Priority setting for school nutrition 
research: developing a collaborative 
research agenda. Can J Public Health. 
2020. https://doi.org/10.17269/s41997 
-020-00331-4

39.	 Vine MM, Harrington DW, Butler A, 
Patte K, Godin K, Leatherdale ST. 
Compliance with school nutrition 
policies in Ontario and Alberta: an 
assessment of secondary school vend
ing machine data from the COMPASS 
Study. Can J Public Health. 2017;108(1): 
e43-e48. https://doi.org/10.17269/cjph 
.108.5701

40.	 Orava T, Manske S, Hanning R. 
Beverages and snacks available in 
vending machines from a subset of 
Ontario secondary schools: do offer
ings align with provincial nutritional 
standards? Can J Public Health. 2016; 
107:e417-e423. https://doi.org/10.17269 
/cjph.107.5326

41.	 McIsaac J-LD, Spencer R, Chiasson K, 
Kontak J, Kirk SF. Factors influencing 
the implementation of nutrition poli-
cies in schools: a scoping review. 
Health Educ Behav. 2019;46(2):224-
50. https://doi.org/10.1177/1090198 
118796891

42.	 Bolt-Evensen K, Vik FN, Stea TH, 
Klepp K-I, Bere E. Consumption of 
sugar-sweetened beverages and artifi-
cially sweetened beverages from 
childhood to adulthood in relation to 
socioeconomic status – 15 years fol-
low-up in Norway. Int J Behav Nutr 
Phys Act. 2018;15:8. https://doi 
.org/10.1186/s12966-018-0646-8

43.	 Mâsse LC, de Niet-Fitzgerald JE, 
Watts AW, Naylor P-J, Saewyc EM. 
Associations between the school food 
environment, student consumption 
and body mass index of Canadian 
adolescents. Int J Behav Nutr Phys 
Act. 2014;11(1):29. https://doi.org 
/10.1186/1479-5868-11-29

44.	 Briefel RR, Crepinsek MK, Cabili C, 
Wilson A, Gleason PM. School food 
environments and practices affect 
dietary behaviors of US public school 
children. J Am Diet Assoc 2009; 
109(2Suppl):S91-S107. https://doi.org 
/10.1016/j.jada.2008.10.059

45.	 Tugault-Lafleur CN, Black JL, Barr SI. 
Examining school-day dietary intakes 
among Canadian children. Appl 
Physiol Nutr Metab. 2017;42(10):1064-
72. https://doi.org/10.1139/apnm-2017 
-0125

46.	 Spencer RA, McIsaac J-LD, Stewart 
M, Brushett S, Kirk SF. Food in focus: 
youth exploring food in schools using 
photovoice. J Nutr Educ Behav. 2019; 
51(8):1011-19. https://doi.org/10.1016 
/j.jneb.2019.05.599

47.	 Beaulier D, Godin G. Factors predic-
ting staying in school to eat lunch. 
Health Educ. 2011;111(1):20-33. https:// 
doi.org/10.1108/09654281111094955

48.	 Budd EL, Liévanos RS, Amidon B. 
Open campus policies: how built, 
food, social, and organizational envi-
ronments matter for Oregon’s public 
high school students’ health. Int J 
Environ Res Public Health. 2020; 
17(2):469. https://doi.org/10.3390 
/ijerph17020469

49.	 Rosen CE. The impact of an open 
campus program upon high school 
students’ sense of control over their 
environment. Psychol Schools. 1977; 
14(2):216-9. https://doi.org/10.1002 
/1520-6807(197704)14:2<216::AID 
-PITS2310140218>3.0.CO;2-V

https://doi.org/10.3148/74.4.2013.160
https://doi.org/10.3148/74.4.2013.160
https://doi.org/10.1007/BF03405396
https://doi.org/10.1007/BF03405396
https://doi.org/10.17269/s41997-020-00331-4
https://doi.org/10.17269/s41997-020-00331-4
https://doi.org/10.17269/cjph.108.5701
https://doi.org/10.17269/cjph.108.5701
https://doi.org/10.17269/cjph.107.5326
https://doi.org/10.17269/cjph.107.5326
https://doi.org/10.1177/1090198118796891
https://doi.org/10.1177/1090198118796891
https://doi.org/10.1186/s12966-018-0646-8
https://doi.org/10.1186/s12966-018-0646-8
https://doi.org/10.1186/1479-5868-11-29
https://doi.org/10.1186/1479-5868-11-29
https://doi.org/10.1016/j.jada.2008.10.059
https://doi.org/10.1016/j.jada.2008.10.059
https://doi.org/10.1139/apnm-2017-0125
https://doi.org/10.1139/apnm-2017-0125
https://doi.org/10.1016/j.jneb.2019.05.599
https://doi.org/10.1016/j.jneb.2019.05.599
https://doi.org/10.1108/09654281111094955
https://doi.org/10.1108/09654281111094955
https://doi.org/10.3390/ijerph17020469
https://doi.org/10.3390/ijerph17020469
https://doi.org/10.1002/1520-6807(197704)14:2%3c216::AID-PITS2310140218%3e3.0.CO;2-V
https://doi.org/10.1002/1520-6807(197704)14:2%3c216::AID-PITS2310140218%3e3.0.CO;2-V
https://doi.org/10.1002/1520-6807(197704)14:2%3c216::AID-PITS2310140218%3e3.0.CO;2-V



