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ABSTRACT
The quality of children’s diets has declined over the past few decades, giv-
ing rise to a variety of health-related consequences. In response to this
trend, school food programs have become an increasingly effective
method to support nutrition and lifelong healthy eating habits. This sys-
tematic review synthesizes current academic literature pertaining to
school nutrition programs in Canada to identify existing interventions
and their impacts on children’s nutritional knowledge, dietary behaviour,
and food intake. The review was conducted through a search of the fol-
lowing databases: ERIC, Education Source, CINAHL, PubMed, SagePub,
SCOPUS, EMBASE, and CBCA. Information extracted from the articles
included the program objectives, intervention design and components,
research evaluation, and primary outcomes. A total of 11 articles evaluat-
ing Canadian school nutrition programs were identified. The programs
incorporated a variety of intervention components including policy, edu-
cation, family and community involvement, and/or food provision. These
multi-component interventions were positively associated with children’s
development of nutrition knowledge, dietary behaviour changes, and
intake of healthy foods; however, barriers associated with intervention
duration, intensity, and availability of resources may have influenced the
extent to which these programs impacted children’s diets and overall
health.

(Can J Diet Pract Res. 2019;80:79–86)
(DOI: 10.3148/cjdpr-2018-037)
Published at dcjournal.ca on 15 November 2018

RÉSUMÉ
La qualité de l’alimentation des enfants s’est détériorée au cours des
dernières décennies, causant l’augmentation d’une variété de
conséquences sur la santé. En guise de réponse à cette tendance, les pro-
grammes d’alimentation dans les écoles constituent désormais des
méthodes de plus en plus efficaces pour favoriser un apport nutritionnel
adéquat et créer de saines habitudes alimentaires qui dureront toute la
vie. Cette revue systématique résume les recherches universitaires
actuelles menées sur les programmes d’alimentation dans les écoles du
Canada afin de relever les interventions existantes et leurs effets sur les
connaissances nutritionnelles, les comportements alimentaires et l’apport
alimentaire des enfants. La revue a été réalisée grâce à des recherches
effectuées dans les bases de données suivantes : ERIC, Education
Source, CINAHL, PubMed, SagePub, SCOPUS, EMBASE et CBCA.
L’information tirée des articles comprend les objectifs des programmes,
la méthodologie et les composantes des interventions, l’évaluation de la
recherche et les objectifs principaux. Un total de 11 articles évaluant les
programmes d’alimentation dans les écoles du Canada ont été trouvés.
Les programmes intégraient une variété d’éléments d’intervention tels
que des politiques, de l’éducation, l’implication des familles et de la
collectivité, et des mesures en matière d’offre alimentaire. Ces interven-
tions à composantes multiples étaient positivement associées au
développement des connaissances nutritionnelles, à des changements
de comportement alimentaire et à un apport en aliments sains chez les
enfants. Cependant, des obstacles associés à la durée et à l’intensité de
l’intervention et à la disponibilité des ressources peuvent avoir influencé
la portée de l’effet de ces programmes sur l’alimentation des enfants et
sur leur santé globale.

(Rev can prat rech diétét. 2019;80:79–86)
(DOI: 10.3148/cjdpr-2018-037)
Publié au dcjournal.ca le 15 novembre 2018

INTRODUCTION
Concerns about the quality of children’s diets have received
considerable attention in recent decades. Many children are
consuming foods of low-nutritional value, leading to dietary
excesses and nutritional inadequacies [1]. Only 10% of
Canadian youth are meeting the Canada’s Food Guide recom-
mended intake of fruit and vegetable (F/V) servings [2].
Similar trends can be found across many food groups, with
few children meeting basic nutrition standards [3].

Children with poor diets are prone to immediate and long-
term health consequences [4]. Nearly one-third of Canadian
children are overweight or obese [5], which increases the risk
of developing type 2 diabetes, heart disease, and some forms
of cancer [6–8]. Inadequate nutrition can also impact brain

development, leading to a variety of psychosocial and behav-
ioural problems [9–11]. It is therefore important to identify
effective nutrition interventions that promote healthy eating
and reduce the risk of debilitating health problems.

School food programs offer a promising method to sup-
port child nutrition and lifelong healthy eating habits.
Students participating in school food programs demonstrate
increased nutritional knowledge, preferences for healthy
foods, and a higher intake of nutrient-dense foods [12, 13].
With increased access to healthy foods, children are less likely
to consume non-nutritious foods [14]. Improved dietary
behaviours can offset risk for health-related problems associ-
ated with poor eating patterns and nutritional deficiencies
[15, 16].
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Canada is the only nation among the G8 (i.e., the group of
8 highly industrialized nations, including France, Germany,
Italy, Japan, Russia, the United Kingdom, and the United
States), without a national school food program. In the
absence of such a program, there are many regional and
provincial food programs with different funding systems, inter-
vention components, and delivery methods that vary greatly by
region and school. A review of current research on school food
programs is warranted to identify best practices and set a
strong foundation for establishing a national program.
Although reviews of school food programs in other countries
exist, these programs may be context-driven and not neces-
sarily replicable and transferable. Thus, an opportunity exists
to examine school nutrition programming in Canada.

This systematic review synthesizes academic research on
Canadian school nutrition programs by identifying existing
interventions and their impacts on children’s nutrition. The
PICO (Patient, Intervention, Comparison and Outcome)
model [17] was applied to formulate and address the proposed
research question: “How do Canadian elementary school
nutrition programs impact children’s nutritional knowledge,
dietary behaviour, and/or food intake?”Nutritional knowledge
is broadly defined as concepts and processes relating to nutri-
tion and health, including information about healthy eating,
diet and disease prevention, nutritional value of foods, and
awareness of dietary guidelines [18]. Dietary behaviours are
often shaped by personal, familial, social, and physical envi-
ronmental factors [19]. This review will identify dietary behav-
iour changes regarding food preferences, willingness to try
new foods, self-efficacy, attitudes, and perceptions of healthy
eating. Finally, direct measurements of food intake will be
assessed, highlighting ways in which school nutrition pro-
grams influence children’s consumption patterns. The search
aims to investigate elementary schools to better understand
the influence of nutrition programming at an age when life-
long eating behaviours are being formed. A narrative descrip-
tion of the results will be conducted to incorporate the varied
qualitative and quantitative study designs.

METHODS
This systematic review documented peer-reviewed literature
focused school food programs in Canada and synthesized
children’s health outcomes. The search was limited to aca-
demic studies published after 1990, in accordance with the
first school nutrition policy [20]. The search used in this
review is current as of March 2017. In consultation with uni-
versity librarians and academic experts in the field, 4 main
concepts were developed to create a consistent and compre-
hensive search strategy: “geographical location” to identify
Canadian articles, “program type” to reflect the specific nature
of the interventions, “setting” to keep the scope of interven-
tions within a school environment, and “initiative” to filter

results away from policies, guidelines, and theoretical
strategies.

The search strategy outlined in Supplementary Figure 11

was applied to 8 databases including: ERIC, Education Source,
CINAHL, PubMed, SagePub, SCOPUS, EMBASE, and CBCA
Education. Two reviewers independently assessed the inclusion
and exclusion of peer-reviewed articles using the PICO search
strategy [17]. All papers were required to meet the following
criteria: (i) conducted in Canada, (ii) evaluated programs based
in elementary schools, (iii) contained a program that offers
food provision during the school day, (iv) contained a primary
evaluation, assessment, or analysis of the program, and
(v) reported a primary outcome that is related to children’s
health (e.g., nutritional knowledge, dietary behaviours).
Conversely, articles were excluded if they assessed a legislative
policy or school strategy (e.g., a toolkit or guideline) rather than
an actual food program. Any articles that were a summary of a
program, did not contain a primary analysis, or failed to report
a primary outcome were excluded. The reference lists of the
included articles were also screened for additional studies.

The systematic review process followed PRISMA (Preferred
Reporting Items for Systematic Reviews and Meta-Analyses)
guidelines illustrated in Figure 1 [21]. After the articles were
identified, data extraction included article reference, objectives,
population, intervention design and components, research evalu-
ation, and main outcomes (see Supplementary Table 11).
Considering the varied study designs, we elected to use the
Integrated Quality Criteria for the Review of Multiple Study
designs (ICROMS) to assess paper quality (see Supplementary
Table 21). ICROMS facilitates the critical appraisal of behavioural
change intervention studies in the field of health [22]. It incorpo-
rates the assessment of multiple designs including randomized,
controlled pre- and post-, interrupted time series, noncontrolled,
cohort, and qualitative studies. For studies with cross-sectional
designs not included in ICROMS, internal validity was evaluated
using Strengthening the Reporting of Observational Studies in
Epidemiology (see Supplementary Table 31) [22].

Using ICROMS [22], a study was given 2 points if the cri-
teria were met, 0 points if they were not met, and 1 point for
unclear assessment of criteria. The sum of the quality criterion
was then totalled for each study to provide an overall quality
score. A total score <60% was labelled high risk of bias
or low reliability. Total scores between 60% and 80%
were labelled medium risk of bias or medium reliability.
Studies with total scores >80% were recorded as low risk of
bias or high reliability. For studies included in STROBE
(Strengthening The Reporting of Observational Studies in
Epidemiology), a checklist of items was used to assess the
quality of reporting. To capture all literature relevant to this
review, we did not exclude studies based on the quality of evi-
dence or reporting provided. Two authors independently
assessed the methodological quality of each of the 11 articles
and obtained a high correlation between the assessments.

1Supplementary data are available with the article through the journal Web site at https://dcjournal.ca/doi/suppl/10.3148/cjdpr-2018-037.
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RESULTS
The search strategy resulted in the retrieval of 11 articles,
reporting results from 9 school-based nutrition programs
(see Table 1). The school food programs were dispersed across
Canada, with interventions in British Columbia (n = 1),
Alberta (n = 2), Ontario (n = 4), Quebec (n = 1), and Nova
Scotia (n = 1). Of the 9 programs identified, 4 interventions
were offered in Indigenous communities, with the remaining
5 programs in both rural and urban elementary school
settings. Program interventions often targeted disadvantaged
or remote populations prone to food insecurity and nutrition
deficiencies.

The selected articles included a variety of quantitative
(n= 8), qualitative (n= 1), and mixed-methods (n = 2) stud-
ies. Eight articles included a pre- and post-intervention evalu-
ation, and 4 studies utilized a control group. The number of
child participants ranged from small-scale initiatives (min.,
n= 30) within a single school-based location to large-scale ini-
tiatives (max., n = 5200) that were province-wide (n = 282
schools). Of the studies assessed using ICROMS, all were
found to be medium to low risk of bias (see Supplementary
Table 21). Studies appraised using STROBE indicated a
high adherence to quality criterion recommendations (see
Supplementary Table 31).

Intervention components
Intervention designs and components varied according to
program objectives, populations, and settings. Most studies
included multi-component interventions (n= 8), with 1 pro-
gram offering only food provision. Recurring intervention
components included implementation of policy, education,
food provision, and/or family, peer and community involve-
ment. Through multi-component designs, some programs
(n = 5) incorporated healthy eating and nutrition policies
[23, 24] and prohibited consumption of low-nutrient quality
foods [25]. Most of the school interventions incorporated an
education component (n = 8), which varied in intensity and
duration. Passive educational methods included classroom
activities and materials to promote healthy eating, information
letters, messages in school newsletters and announcements,
classroom discussions, and healthy meal planning. Some pro-
grams offered intensive educational approaches with regularly
scheduled nutrition classes, classroom activities, cooking
clubs, peer modeling, and health curriculum. A few programs
(n = 5) also implemented education tied to the curriculum,
one of which included a full-time school health facilitator to
organize education programs and promote healthy eating
[12]. All interventions (n = 9) incorporated food provision;
however, this varied in quantity from taste-testing activities
to daily administration of healthy snacks or meals. Parent,
teacher, and community involvement included handouts,
newsletters, presentations, classroom activities, take-home
resources, workshops, and community feasts.

Impact on nutritional knowledge, dietary behaviours,
and/or food intake
Several studies evaluated the impact of school food programs
on children’s nutritional knowledge, dietary behaviours, and/
or food intake. Of the included articles, 6 interventions evalu-
ated changes in children’s nutritional knowledge. The results
indicated increases in children’s nutritional knowledge
(n = 4). Participants displayed improvement in dietary and
health curriculum knowledge [25], specifically demonstrating
a greater understanding of nutritional contents of foods, food
transformation, and cooking procedures [26]. A few studies
found increased knowledge of select food groups, including

Figure 1. Systematic review data extraction table. Articles
were primarily excluded because they did not include an

evaluation of a food program/intervention (n = 22).
Several programs did not offer food provision (n = 12). In
addition, some interventions focused on other age groups
(n = 5), settings (n = 6), or times (n = 6). Many articles were
excluded because relevant health outcomes pertaining to
children’s dietary behaviours, food intake, or knowledge
were not reported (n = 14). A few articles were excluded
because they were not Canadian (n = 5) or were conducted

prior to 1990 (n = 1).
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Table 1. Summary of school nutrition program studies.

Program reference Population Intervention components Reported outcomes
Gates et al. 2013 [23] Children grades 6–8 (n = 10,

Web-Q survey) and (n = 19,
KSIQ survey) in 1 school in Fort
Albany, Ontario

Policy; education; food
provision; and family, peer,
and community involvement
(1 y)

• Significant improvement in knowledge and intentions
regarding MMA intake

• Insufficient intake of recommended servings of MMA

Day et al. 2008 [28] Children in grades 4 and 5
(n = 444) in 10 schools in
British Columbia

Policy, education, food provision,
and family and community
involvement (12 weeks)

• Increase in F consumption, variety of F/V, and F/V tried
•No effects were found for typical daily F/V consumption;
servings of V; willingness to try; knowledge, attitudes, and
perceptions

Saksvig et al. 2005 [25] Children grades 3–5 (n = 122)
attending 1 school in Sandy
Lake, Ontario

Policy; education; food
provision; and family, peer,
and community involvement
(1 y)

• Increased dietary intention, preference, knowledge, self-
efficacy, and meeting fibre intake recommendations

• Parent purchases included an increase in foods lower in fat,
lower in sugar, and higher in fiber

Triador et al. 2015 [29]a Children grades 1–6 (n = 76) at
1 school in Alexander, Alberta

Education, food provision, and
family and community
involvement (11 mo)

• An increase in F/V preference
• Self-reported consumption of F/V at home did not change

Hanbazaza et al. 2015 [27]a Children grades 1–6 (n = 66) at
1 school in Alexander, Alberta

Education, food provision and
family and community
involvement (18 mo)

• Increased knowledge about F/V
• Improvement in short-term V preferences and long-term F
preferences

•No change in F/V consumption at home
Gates et al. 2013 [31] Children grades 6–8 at 2

schools in Kashechewan
(n = 24), and Attawapiskat
(n = 48), Ontario

Food provision (1 y) • Short-term calcium intake increased in Kashechewan
•MMA and vitamin D increased in Attawapiskat
• Program induced lifestyle changes, i.e., better food choices

Bisset et al. 2008 [26] Children grades 5 and 6
(n = 388), at 7 schools in
Montreal, Quebec

Education, food provision, and
family and community
involvement (7 y)

•Greater knowledge of nutrition content, preparation, and
cooking procedures

•No difference in knowledge of Canada’s Food Guide, local
produce, or international cuisine

• Increased attitudes and experience with trying new or less-
common foods

He et al. 2009 [13]b Children grades 5–8 (n = 1277),
from 26 schools across 7
Northern Ontario communities

Education and food provision
(21 weeks)

•Higher F/V intake and preferences
•Moderate levels of self-efficacy and habits
• Change in preference scores from never tried to like
• Intervention II had unfavourable changes in self-efficacy and
consumption of V

• Combined education component was more effective
He et al. 2012 [30]b Children grades 5–8 (n = 139),

from 11 schools in the
Porcupine and Algoma
regions, Ontario

Education; and food provision
(2 y)

• Changed eating habits (more F/V at home and school),
health and energy levels, ability to try new F/V

• Influenced parents’ F/V purchases

(continued )
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milk and alternatives (M/A), and F/V [23, 27]. On the other
hand, 3 studies reported no differences in knowledge follow-
ing the intervention, including no significant changes in F/V
knowledge [28] and similar levels of knowledge regarding
daily F/V intake between intervention and control groups
[13]. Although Bisset et al. [26] reported increases in child-
ren’s food knowledge, there were no differences in knowledge
pertaining to Canada’s Food Guide, local produce, or
international cuisine. The findings also indicated that inter-
vention duration of a year or more was positively associated
with increases in children’s nutritional knowledge.

Several studies (n = 7) evaluated the impact of school
nutrition programs on children’s food preferences, willingness
to try, self-efficacy, intentions, attitudes, and perceptions of
healthy eating. Of these studies, all program interventions
had a positive influence on children’s dietary behaviours. Not
only did participants indicate an increased preference for
high-nutrient dense foods, such as F/V [27, 29], but their atti-
tudes and willingness to try a variety of new foods, particularly
F/V, also increased [13, 26]. One study reported a shift in
children’s preference from never having tried to liking food
items [13]. More broadly, a few articles described a significant
positive change in children’s dietary self-efficacy [25], inten-
tions [23], and perceptions [30]. However, the longevity and
extendibility of dietary behaviour change may be limited to
the intervention context. For example, Hanbazaza et al. [27]
noted a decline in vegetable preferences from 7 to 18 months’
post-intervention, while Day et al. [28] found no effects in
relation to daily willingness to try, attitudes, and perceptions
of F/V consumption.

Food consumption patterns and intake measurements
were obtained across most of the program interventions
(n = 8). Among the studies evaluating food intake, over half
of the programs (n = 6) reported increased consumption of
healthy foods, including a higher intake of F/V [12, 13, 28]
and M/A [31]. Significant changes in micronutrient consump-
tion, with increases in fibre [25], calcium, and vitamin D were
also reported [31]. Overall, participants exhibited lower caloric
intake and increased diet quality [12, 24]. However, some
studies (n = 3) reported no significant changes in intake and
insufficient consumption of vegetables [28] and M/A [23],
particularly within daily consumption and over extended peri-
ods of time. Conflicting findings relating to food intake pat-
terns at home were also reported, with 1 study noting higher
consumption of F/V [30] and another study reporting no food
intake changes [29].

DISCUSSION
Nearly all of the studies investigated programs with multi-
components, including a combined use of policy, education,
family and community involvement, and/or food provision,
which were found to be effective. To this point, Veugelers
et al. [24] emphasized the value of integrative approaches that
incorporate intensive and multifaceted components, to sup-
port child nutrition and lifelong healthy eating habits.
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Likewise, Gates et al. [31] evaluated the impact of a program
offering food provision only, and discussed the benefits of
extending the evaluation and integrating other elements to
enhance the program. Interventions that were effective in
changing dietary behaviour were ones that employed a
comprehensive approach [23, 32]. The significance of these
outcomes could be further improved if intervention compo-
nents were tailored to school and community needs [23].
Interventions may benefit from high exposure involving
community leadership, school nutrition policies, parental
engagement, and cultural adaptations relevant to the
population [23, 25].

Examining the interventions for effects on children’s nutri-
tional knowledge, dietary behaviour, and/or food intake
revealed positive outcomes. Several studies reported increased
nutritional knowledge associated with interventions, noting
outcomes pertaining to dietary and health curriculum knowl-
edge, nutritional contents of food, food preparation, and cook-
ing procedures [23, 25–27]. These findings are similar to
existing literature, highlighting the benefits of school nutrition
programs in increasing children’s nutritional knowledge [33].
Moreover, school-based interventions that include an
education component supplementary to the curriculum
(i.e., nutrition classes, cooking clubs, and healthy eating
resources) can be particularly effective in enhancing children’s
nutritional knowledge [23, 25, 34].

Outcomes related to intervention impacts on children’s
dietary behaviours were considerable. Specific results included
increased preference for high-nutrient foods, positive attitudes
and willingness to try new foods, enhanced likability, shifts in
dietary self-efficacy, and improved eating habits [26, 27, 29, 30].
These dietary changes may be attributed to a variety of program
components. Increased access to healthy food through
provisional practices was found to influence food preferences
and liking new foods [13, 23, 29], and F/V tasting activities were
a highly effective method for enhancing food preferences
[13, 28, 29]. Increased preferences are associated with long-term
dietary behaviour changes into adulthood [29]. Additionally,
interventions documented community and familial behavioural
changes. Gates et al. [31] discussed community changes, includ-
ing stocking grocery stores with similar food accessed through
the program. Parents also displayed changes in purchasing
behaviours by buying healthier food [25]. With increased access
and promotion of healthier food options among parents, these
changes can ultimately influence children’s food preferences
and dietary behaviours [13, 27]. A combination of personal
and environmental factors associated with the intervention, such
as knowledge of healthy foods and food provision, were
discussed as being primary factors for increases in children’s
food preferences [29].

Children’s increased consumption of healthy foods was
another positive outcome resulting from the school food inter-
ventions. In 2 studies, participants demonstrated higher intake
of F/V, M/A, and micronutrients and better overall diet qual-
ity [25, 31]. Offering daily sources of F/V was associated with

increased dietary intake and offsets nutritional deficiencies
leading to health risks and disease [25, 27]. This finding coin-
cides with research reporting distribution of F/V as a practical
strategy to increase children’s intake [35]. Food provision in
partnership with education demonstrated favourable interven-
tion effects on F/V consumption [13].

Although the studies reviewed presented many ways in
which school food programs impacted children’s nutrition,
recurrent barriers and challenges may have influenced the
extent to which the programs were effective. Barriers concern-
ing intervention duration, intensity, and availability of resour-
ces were frequently discussed within the articles. Some studies
discussed challenges pertaining to intervention length and
inhibited outcomes of dietary behavioural changes [29, 31].
Gates et al. [23] acknowledged that the intervention education
component (2.5 hours) was insufficient to invoke dietary
behaviour changes. It was recommended to increase interven-
tion duration to 1 year or more to produce significant effects
and sustainable change [28, 36].

Many studies discussed the low intensity of intervention
methods as a frequent barrier to influencing children’s
nutritional knowledge acquisition and consumption patterns
[13, 23]. The delivery method of some programs was regularly
inconsistent and sporadic, often due to limited capacity to
deliver produce in remote regions or lack of support [13].
Providing consistent program provision is suggested to
enhance operation and implementation [28]. Within both
food provision and education components, studies reported a
lack of repetition which is necessary for behaviour changes
and knowledge acquisition [26]. Reiteration of nutritional
topics and information, and repeat exposure to healthy food
items is recommended to invoke dietary change [26, 28]. In
relation to intervention parent and community components,
parental involvement was often limited and passive [13, 23].
Active parental and community involvement may be an
effective method to model healthy eating behaviours and pro-
mote consumption of nutritious foods [23].

Financial and human support were mentioned as a recur-
ring challenge amongst program interventions [28, 31]. Studies
reported a lack of available and affordable nutritious food at
school and home, impacting program sustainability and dietary
behavioural outcomes [23, 27, 29]. Furthermore, barriers related
to staffing, equipment, resources, and other logistical compo-
nents were acknowledged as constraints to implementation
[28, 31]. In response to these barriers, it was recommended to
increase human support, resources, and access to affordable
healthy food items [28, 29]. Although the studies presented a
variety of intervention barriers, the proposed solutions offer
practical strategies to enhance the reported impact of the
school-nutrition programs discussed within this review.

Limitations
This review is not without limitations. Specific terms, such as
gardening and cooking, were not included within the search
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strategy of this review. Including these types of programs in
the search protocol could have contributed to the findings in
this review. This review only focused on school food program-
ming in elementary schools. The findings may not be reflective
of other age groups and settings. Based on the ethnic composi-
tion of Canada, results were drawn from several studies
focused on Indigenous communities, which are not represen-
tative of the general population. This is attributed to the lim-
ited number of Canadian studies evaluating school nutrition
programs and the propensity of programs to target disadvan-
taged communities. Finally, this review focused on peer-
reviewed literature. There may be evaluations of school food
programming existing within the grey literature.

RELEVANCE TO PRACTICE
The multi-component school nutrition programs identified in
this systematic review positively influenced children’s nutri-
tional knowledge, dietary behaviours, and food intake. The
search also identified, however, that implementation barriers
associated with time, intensity, and resources limited program
effectiveness. Dietitians and school nutrition programming
stakeholders are encouraged to establish universal implemen-
tation guidelines to support efficient and effective program
delivery [37]. These guidelines may include recommendations
on adopting a school nutrition policy, providing comprehen-
sive nutrition education, integrating parental and community
involvement, and implementing food services. Supplementing
these guidelines, additional research using rigorous experimen-
tal study designs with pre- and post-evaluations is warranted to
investigate the success of these strategies in practice. Current
research findings will aid in establishing an effective and sus-
tainable nationwide school food program.
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