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Abstract

To date, the impacts of school-based, peer-led

nutrition education initiatives have not been

summarized or assessed collectively. This

review presents the current evidence, identifies

knowledge gaps, and provides recommendations

for future research. PubMed, Scopus, ERIC and

Google Scholar were searched for refereed

Canadian and American primary studies pub-

lished between January 2000 and November

2013, following Preferred Reporting Items for

Systematic Reviews and Meta-Analyses guide-

lines. Seventeen articles (11 programs) from

Canada (24%) and the United States (76%)

were identified. The results were summarized in

terms of the study population, program design

and main outcomes. Common outcome measures

included healthy eating knowledge (n¼ 5), self-

efficacy or attitudes towards healthy eating

(n¼ 13), dietary measures (n¼ 9) and body

mass index (n¼ 4), all of which tended to improve

as a result of the programs. More research is

needed to ascertain the effect of improvements

in knowledge, self-efficacy and attitudes towards

healthy eating on food behaviors. When evalu-

ated, programs were generally well received,

while the long-term maintenance of positive im-

pacts was a challenge. Studies of sustainability

and feasibility to promote long-term impact are

a logical next step.

Introduction

Obesity is a powerful contributor to adverse health

outcomes including type 2 diabetes, cardiovascular

diseases, osteoarthritis, hypertension, gallbladder

disease and several cancers [1, 2], and represents a

significant economic burden to healthcare systems

[3]. Youth have not been spared from the growing

burden of excess weight. Measured rates of over-

weight and obesity from the 2011–2012 National

Health and Nutrition Examination Survey (United

States Centers for Disease Control standards)

showed that 14.9% and 16.9% of American youth

were overweight or obese, respectively [4].

Similarly, the 2009 to 2011 Canadian Health

Measures Survey (World Health Organization

standards) showed that 19.8% of Canadian youth

aged 5–17 years were overweight and 11.7% were

obese [5]. Without intervention, prevalence rates

will likely continue to escalate.

Childhood is an opportune time to address the

growing problem of excess weight. Overweight

and obese youth are at a 2-fold or greater risk of

becoming overweight or obese adults compared

with their normal weight peers [6]. Among the

myriad determinants of obesity in youth, dietary

intake is a promising factor to target because it is

potentially amenable to change [7]. Improving diets

prior to and during adolescence is important because

food behaviors in adolescence are a significant pre-

dictor of diet in the adult years [8]. Moreover,
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improvements in diet quality can result in significant

health benefits in the absence of weight loss; even

minor increases in fruit and vegetable intake can

reduce cancer and coronary heart disease risk [9].

The forces that collectively influence the diets of

youth are complex, and it is recognized that these

should be targeted via multi-level ecological

approaches [10]. That said, schools are ideal locales

for childhood health promotion because they serve

practically all children and youth [11]. Youth spend

a large portion of their waking hours in school, pre-

senting an ideal opportunity to support the develop-

ment of healthy behaviors at an age when youth are

beginning to form lifelong habits [6, 12]. Although

efforts have been made to increase the availability of

healthier food options in schools through policies

such as the National School Lunch Program in the

United States [13] and school-based food and bev-

erage policies in Canada [14], it has been suggested

that more action needs to be taken to improve nutri-

tion education in schools [10]. Nutrition education

would be complementary to positive changes in the

physical environments of youth because it would

provide them with the knowledge and skills to get

the most out of these changes [10].

Peer-led approaches to health promotion for

youth have been increasing in popularity since

the 1990s [15] and are promising because peer

interactions exert a powerful social influence on

behavior change, especially during the onset of

adolescence when peer acceptance is valued [16].

Although there is limited research on the use of

peer-led strategies to improve dietary behaviors

in youth, qualitative data show that peer-led nutri-

tion education approaches are practical, feasible

and well accepted in schools [15, 16].

To the authors’ knowledge, there exists no recent

review of peer-led nutrition education programs for

school-aged youth. Previous work reviewed a small

number of studies (n¼ 13) that evaluated school

health education programs and compared the effect

of peers and adults delivering the same material [17].

The review showed that peer-led approaches may be

as, if not more effective than adult-led ones, although

this finding was hindered by methodological weak-

nesses [17]. A separate review of the impact of peer

nutrition education initiatives on the dietary

behaviors and health outcomes of Latino people

living in the United States found that peer-led nutri-

tion education can have a positive influence on diet-

ary behaviors, health outcomes and nutrition

knowledge [18]. The purpose of this review was to

(i) summarize the results of published, refereed re-

search investigating peer-led nutrition education pro-

grams in schools in the United States and Canada,

and (ii) identify research gaps and provide recom-

mendations for future research.

Methods

The literature search began in November 2013 and

subsequent analyses were performed throughout

2014. The search of peer-reviewed, published litera-

ture reporting the results of peer-led school nutrition

education programs for youth was conducted in ac-

cordance with the Preferred Reporting Items for

Systematic Reviews and Meta-Analyses guidelines

[19, 20]. The protocol for the review was decided

prior to the start of the study, and involved consider-

ation for the study design and validity of method-

ology. PubMed (Medline), Scopus and Education

Resources Information Center (ERIC) databases

were selected because of their scope of coverage

across disciplines in the life, health, biomedical and

social sciences, as well as education. Google Scholar

was searched for articles that were not indexed in the

aforementioned databases, and reference lists were

scanned to retrieve articles that were not previously

identified. Records published prior to January 2000

were excluded to avoid historical biases related to

changes in schools, demographics and technology

in the previous 14 years. The online search strategy

is shown in Box 1. Multi-component programs that

incorporated a peer component (either same-age or

older peers) were eligible, but only results relevant to

peer influences were included for the purposes of this

review. The setting was restricted to schools in

Canada and the United States to limit heterogeneity

in school systems.

The articles retrieved were initially selected by

title and abstract. The full text was then scanned to
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confirm the relevance and eligibility of each article

for review. To ensure the transparency and accuracy

of the search, the search process was repeated in

May 2014 by two independent researchers. Any dis-

agreements as to which studies should be included in

the review were resolved via discussion until a con-

sensus was reached.

Data from the studies were summarized in terms

of the population, the study and program design,

and main outcomes. Only quantitative data related

to diet, measures of body size or composition,

health indicators (e.g. blood pressure) or those

describing the perceptions of the programs were

reported. Although some programs reported results

related to physical activity levels, these data were

beyond the scope of this review and therefore were

not reported. The main outcomes of interest were

pre-to-post-program changes in the aforementioned

variables. No further analyses were performed on

the extracted data. With respect to the assessment

of the risk of bias, the methodologies of the studies

included in the review were accounted for. Based

on the sum of the findings from studies included

in the review, research gaps were identified and

suggestions for areas of future research were

described.

Results

The search strategy resulted in the retrieval of 17

articles (Fig. 1) reporting results from 11 unique

school-based, peer-led nutrition education initiatives

(Table I). Among the articles reviewed, four (24%)

evaluated programs implemented in Canadian

schools and 13 (76%) evaluated programs in schools

in the United States. The majority of studies (n¼ 12,

71%) evaluated outcomes among Kindergarten to

grade 6 students, four (24%) evaluated outcomes

among grade 7–12 students and one (6%) evaluated

outcomes among Kindergarten to grade 12 students.

The programs ranged from relatively small-scale ini-

tiatives (a minimum of n¼ 72; n¼ 1 school) [21–23]

to large initiatives (a maximum of n¼ 3503) in many

(n� 20) schools [11, 24–27].

Of the studies reviewed, 15 (88%) employed a pre-

post design. Of these, 10 (67%) evaluated the active

intervention phase and five (33%) evaluated the

maintenance of the peer-led programs following the

initial post-program evaluation (3 months to 2 years).

Most studies (n¼ 15, 88%) used a control group to

ascertain the effects of the program. Of these, three

(20%) used non-participants from the same school

and 12 (80%) used nearby non-participating schools

as controls. A variety of outcome measures were

Box I. Online search strategy

Sources
� PubMed
� Scopus
� Education Resource

Information Center
� Google

scholar
� Reference lists

Search terms
� Child
� Kid
� Youth
� Adolescent
� Teen
� Nutrition
� Diet
� Eating habits
� Food habits
� Feeding

behaviors
� Peer
� Peer led
� Peer-led
� School

Inclusion Criteria
� included nutrition education

that was led by peers (same

age or older)
� took place in a school

(elementary or high school)
� investigated outcomes for

school-aged youth

(5–18 years old)
� took place in Canada or the

United States
� reported quantitative results
� published in English
� published between January

2000 and November 2013

Exclusion criteria
� did not include an intervention

or was not led by peers
� did not include nutrition

education
� did not take place in a school
� investigated outcomes for

individuals <5 or >18 years

of age
� took place in a country other

than Canada or the United

States
� did not report quantitative

results
� not published in English
� published before January 2000

or after November 2013
� not a peer-reviewed primary study

Full PubMed search strategy: (child* or kid* or youth* or
adolescen* or teen*) and (nutrition or diet* or eating habit*
or food habit* or feeding behavior*) and (peer* or peer led
or peer-led) and (school*)
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762 records identified through 
online search 

PubMed: n=444 
Scopus: n=225 

ERIC: n=93 

2 articles identified via Google 
Scholar and reference lists 

Fulkerson et al., 2004 
French et al., 2004 

34 records accepted by title and 
abstract 

PubMed: n=19 
Scopus: n=9 
ERIC: n=4 

Fulkerson et al., 2004, n=1 
French et al., 2004, n=1 

10 duplicates removed 

24 full text records screened for 
eligibility

7 records excluded by full text 

n=2; not school-based 
n=3; not peer-led 

n=2; not Canadian or American 

17 records included in the review
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Fig. 1. Flow diagram of study selection for inclusion in the review.
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used, including program satisfaction, behavior

change constructs, self-esteem and body image,

self-reported diet and health behavior changes, an-

thropometric measures (e.g. body mass index

[BMI], waist circumference), and cafeteria sales

and promotions.

The four studies that reported on satisfaction col-

lectively showed that these types of programs were

well received by students, staff and parents [15, 47–

48]. All 13 studies that evaluated self-efficacy,

knowledge, intentions and attitudes related to

health behaviors showed improvement at program

completion [11, 21, 23, 24, 27–29, 32, 37, 45–47,

50]. Two studies also reported improvements in self-

esteem [37, 49], and while one study reported an

improvement in body image over time, this im-

provement did not differ from that in the control

group [37]. Of the studies that used diet or health

behavior change as an outcome measure (n¼ 13),

11 (85%) found improvement in these variables im-

mediately post-program. Changes included in-

creases in fruit and vegetable intake [24, 30, 42],

reductions in sugar-sweetened beverage intake [22,

31], reductions in fat intake [11, 38] and improve-

ments in self-reported habit and behavior scores [21,

23, 27, 46]. These changes tended not to be main-

tained when longer-term impacts (i.e. 3 months to 2

years) were assessed [11, 22, 24, 26].

Results were promising in the four studies that

investigated anthropometric measures as a program

outcome, revealing either decreases in BMI z-scores

or percentiles, expected changes in BMI related to

normal growth, or increases that were less than in

the control group [21, 23, 37, 47]. A significant dif-

ference in blood pressure was reported in one study

where increases were less among participants com-

pared with controls [37]. The study also noted a de-

crease in waist circumference among program

participants [37]. Three studies investigated the

dose-response relationship for varying levels of in-

volvement in the Teens Eating for Energy and

Nutrition at School (TEENS) and Trying Alternative

Cafeteria Options in School (TACOS) programs [24,

26, 28], unanimously finding that the highest dose had

the greatest impact on food choices and health

behaviors.T
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Discussion

Knowledge, self-efficacy and attitudes

The current review found that peer-led school nutri-

tion education programs have the potential to im-

prove knowledge, self-efficacy and attitudes

towards healthy eating, but more research is

needed to determine the impact of these changes

on diet quality. Social cognitive theory suggests

that outcome expectations and self-efficacy are

key determinants of change in health behaviors

[32]. Thus, improvements in knowledge, along

with the enhancement of self-efficacy to change

one’s health habits, may address important barriers

to making healthier choices.

Despite the promising findings, it is recognized

that the diets of youth are affected at multiple levels

of influence. These include individual factors, as

well as social, physical and macro-level environ-

ments; improvements in knowledge and attitudes

are not necessarily sufficient to provoke improved

dietary habits [10, 33]. Future research aimed at

determining the extent to which such improvements

may influence diet in the context of peer-based

school nutrition programs would be of interest,

as the only study investigating knowledge, self-

efficacy or attitudes towards healthy eating in

addition to dietary intake did not explore the rela-

tionship between these variables [11]. Further, the

use of validated tools to strengthen results must be

stressed given that six [11, 27, 29, 42, 45, 47] out of

12 studies reporting self-efficacy or attitudes did not

indicate the use of validated tools to measure

outcomes.

Dietary intake

Of the studies investigating self-reported dietary

intake, findings were overwhelmingly positive; all

but one of the studies [28] that examined vegetable

and fruit consumption reported at least some im-

provement among those exposed to the program.

The importance of increasing vegetable and fruit

intake is underscored by the fact that in Canada,

only about 50% of girls and <40% of boys aged

12 years or older consume five or more servings of

vegetables and fruit daily [34]. Five servings already

falls below the recommendations set by Canada’s

Food Guide, a Health Canada publication that out-

lines a pattern of eating associated with reducing the

risk of chronic disease and optimizing overall health

[35]. A similar trend has been seen in the United

States, where only about a third of adults, and

even fewer secondary school students, meet daily

recommendations for vegetable and fruit intake

[36].

One program was associated with an increase in

the mean consumption of ‘nutritious foods’ [37] and

another with a decrease in mean sugary beverage

consumption [22]. This is promising because

sugary beverages, particularly in the form of soft

drinks, have been associated with a number of ad-

verse health outcomes including weight gain [38],

dental caries, and an inadequate intake of vitamins

and minerals [39]. Moreover, an increase in soft

drink intake is associated with a decrease in milk

intake in adolescence [40], suggesting that instances

of soft drink consumption could represent lost

opportunities for milk, calcium and vitamin D

intake, nutrients associated with achievement of

peak bone mass [41]. Although the TACOS studies

found the program to be associated with significant

increases in the sales of lower-fat food items in

school cafeterias, it would be of interest in future

studies to investigate the impact of the program on

dietary intake. Future research should also ensure

that validated tools are used to assess diet.

Although many studies reporting dietary intake as

an outcome indicated the use of measurement tools

that were either validated [23, 24, 28, 37, 46] or

tested and revised [22], this was not the case in

three of the studies [11, 29, 31].

Anthropometric measures

The only consistent anthropometric result was that

participants in the intervention group saw either a

significant reduction or a lesser increase in some

measure of BMI (including z-scores and percentiles)

compared with controls. Notably, all studies that

described the process of obtaining BMI measures

reported using measured (rather than self-reported)
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values of height and weight [21, 23, 37]. The BMI

outcomes were surprising, considering the short

time frame of most of the studies (<1 year) and

the fact that the school is only one of the many en-

vironments that influence choices (e.g. diet, physical

activity) that may lead to changes in BMI. Although

the results show promise, longer-term follow-up is

needed to determine if the BMI changes seen would

be sustained over time, or if attenuation effects

would occur. It remains likely that peer-led pro-

grams, while valuable, would be more effective in

achieving clinically significant BMI changes among

the population if accompanied by policies and pro-

grams aimed at multiple levels of influence (e.g.

family, public policy) beyond the school

environment.

Dose-response effects

Of particular interest for the current review was the

significance of peers in the positive effects resulting

from the reported initiatives. Three studies of two

distinct programs (TEENS and TACOS) explicitly

distinguished between various participation levels.

In both cases, the addition of the peer-led compo-

nent to other program activities resulted in a greater

impact (more improvement) in outcome measures

compared with lower-dose versions that excluded

peers. Similarly, the ‘Youth Can’ program was com-

pared with a control group that received all other

program components except for peer involvement

[42]. Only the peer intervention group saw improve-

ments in vegetable and fruit intake, suggesting that

the peer influence provided additional benefits. This

is consistent with evidence on preventing and redu-

cing tobacco and other forms of drug use, where

peers tend to have a greater impact than adults

[17, 43], perhaps because peer influence and accept-

ance is a particularly powerful force of social influ-

ence during adolescence [16].

The use of peers in health education is beneficial

not just to program recipients, but also to the peer

leaders themselves, who have reported improve-

ments in healthy eating knowledge, consumption

of healthier foods and confidence in leadership

skills [24]. However, there remains limited insight

into the impact of same-age versus older peers on

program recipients. With consideration for positive

impacts being found across studies using peers of all

ages and the heterogeneity in outcome measures, the

impact of same-age peers versus older peers could

not be teased apart. Even in the one study that

included two intervention groups (older versus

same-aged peers), differences could not be assessed

because the same-aged peer group also included

older peers [22]. Future studies aimed at addressing

this knowledge gap would be of interest.

Methodological considerations

To draw conclusions about program impacts, most

articles (n¼ 12, 71%) reported a control group that

received either no intervention or a lower dose of the

intervention without the inclusion of peers. Control

groups were often comparable youth of the same age

from nearby schools, allowing for the inference of

cause-and-effect. However, only 10 of 17 articles

(59%) reported random assignment of intervention

and control conditions [11, 15, 21, 24–29, 46]. There

were cases where some members of the control

group attended the same school as the intervention

group, meaning some diffusion of the intervention to

non-participating controls may have occurred. In

such cases, it is possible that the magnitude of the

effect of an intervention was underestimated. Future

studies should aim to minimize these methodo-

logical weaknesses, though the evaluation of pro-

grams that may be of benefit to students should

not be discouraged should this not be possible.

Furthermore, the importance of using validated

measures to strengthen findings even in a well-

designed study must be noted, as there were several

cases where outcomes were not measured using

validated tools.

Though the review was limited to programs in

Canada or the United States, the populations studied

varied with respect to age, heterogeneity and ethni-

city. As such, peer-led programs can likely be suc-

cessfully adapted to a variety of target audiences,

though programs must ideally be tailored to the

population of interest to maximize the possibility

of a positive impact. Notably, two of the programs
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reviewed included students in the planning and

design of the program, although the advantages of

this involvement were not assessed. Assessments of

such advantages would be of interest in the future, as

involving students in program development could

help ensure the program meets their needs and de-

sires for change, while also identifying potential

problems from the perspectives of students [44].

Feasibility, sustainability and maintenance
of program impact

Even a program that has been demonstrated to be

effective in changing dietary behavior may not

have utility for health promotion if it is not feasible

or practical to implement and maintain. Fortunately,

in the studies that evaluated perceptions of parents,

students and staff, peer-led nutrition education pro-

grams were positively received and well accepted

[15, 45–47]. This is important because overweight

and obesity are complex problems requiring long-

term solutions, so programs need to be sustainable

in order to make a lasting impact on behavior. Of the

studies that conducted follow-up assessment (n¼ 3),

all reported a disappearance of at least one significant

positive outcome over time. This is consistent with

the literature on school-based obesity interventions

where short-term positive results tended not to per-

sist over longer time periods [48]. When resources

allow, longer-term follow-ups assessing the mainten-

ance of improvements attributed to peer-led school

nutrition initiatives would be of interest.

With the numerous opportunities to improve

health behaviors in youth in the school environment,

there are also a number of potential hindrances to the

long-term success of school-based health promotion

programs, including budget constraints and environ-

mental barriers [48, 49]. Budget constraints are a

concern because they may not allow a program to

be adequately implemented as intended [49], mean-

ing that even a well-designed program will not be

utilized to their fullest potential. Budget constraints

may also act as catalysts for environmental barriers,

as limited funding may prevent schools from build-

ing a supportive environment through changes such

as improvements in the availability of healthier food

options [48]. With respect to peer-led nutrition edu-

cation programs, further investigation into the bar-

riers, challenges, opportunities and supports to the

sustainability of the initiatives from the perspectives

of students, teachers, staff and administrators would

allow for the development of program designs that

can be feasibly maintained and continuously evalu-

ated, updated and improved.

Limitations

Because few studies investigated dietary intake

and many focused solely on constructs such as

self-efficacy or knowledge, the effect of peer-led

school nutrition education programs on diet quality

cannot be established with certainty. Further, as only

Canadian and American studies were included, the

findings cannot be generalized beyond these coun-

tries. Although the studies reviewed included a var-

iety of different populations (e.g. rural, urban,

Indigenous), needs assessments and formative evalu-

ations should help guide the development of initia-

tives for unique populations. Finally, although it is

possible that relevant studies may have been over-

looked, the fact that the search was replicated by two

independent researchers has reduced this possibility.

Conclusion

Based on the evidence reviewed, peer-led nutrition

education programs in schools have the potential to

improve knowledge, self-efficacy and attitudes to-

wards healthy eating, at least in the short-term.

Though few dose-response studies exist, those avail-

able demonstrate that the peer influence is a con-

tributor to improved program outcomes compared

with programs that did not include peer guidance.

More studies are needed to investigate the impact of

improvements in behavior change constructs attrib-

utable to the programs on dietary behavior. Further,

care should be taken to ensure program sustainabil-

ity, feasibility and practicality in order to promote

long-term impact. Continuous program evaluation

and the use of qualitative methodology to under-

stand the perspectives of program staff, teachers,

parents and students are recommended.
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