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ABSTRACT 

Purpose - School-based nutrition education (NE) possesses the capacity to influence 

learners’ nutrition behaviours. This review aimed at critically assessing published articles on 

school-based NE intervention in order to identify factors hindering or contributing to the 

success of interventions. 

Design/methodology/approach - An electronic search of articles was conducted in Medline, 

PubMed, CINAHL databases, Google and snow-balling. Included in the review were School-

based studies with classroom NE with or without nutrition services and studies published 

between 2000 and 2013. School-based non-intervention studies and interventions that did not 

include a nutrition teaching component were excluded in the review. 

Findings – Thirty nine studies met the inclusion criteria. Features of successful NE 

interventions included the use of behavioural theories especially the social cognitive theory 

(SCT) and the involvement of trained teachers in the implementation of interventions. 

Capacity development for teachers, time constraints, school policies and implementation 

problems of multicomponent interventions were some of the identified challenges 

encountered in the studies reviewed. 

Originality/value - Trained teachers are invaluable assets in interventions to improve 

nutrition behaviours of learners. Challenges associated with teacher oriented school-based 

NE intervention can be overcome by properly designed and implemented interventions based 

on behavioural theory. 
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Background 

Nutrition education (NE) is often used as strategy for nutrition intervention to improve 

nutritional status, health and nutrition knowledge, attitudes and practices (Perez-Rodigo and 

Aranceta, 2001). It is a viable effort towards reducing malnutrition among school children. 

Malnutrition poses a serious challenge to the nutritional well-being of children in developing 

nations, where the main nutritional problems are wasting, stunting, underweight and 

micronutrient deficiencies (Unicef, 2009; WHO, 2006). Malnutrition is an impediment to 

mental and psychomotor development in children, to productivity, economic growth and 

poverty eradication (United Nations, 2005). Underweight, overweight and obesity are risk 

factors for chronic diseases, which constitute public health concerns globally (FAO, 2005). In 

the developed countries, overweight and obesity have reached the level of public health 

concerns  while developing countries are experiencing a double burden of underweight and 

overweight/obesity (De Onis and Borghi, 2010; Stevens et al., 2012). According to De Onis 

and colleagues’ report, the global prevalence of childhood overweight and obesity increased 

from 4.2% in 1990 to 6.6% in 2010, while that of Africa and Asia were 8.5% and 4.9% 

respectively in 2010. The prevalence of adult overweight and obesity in the last decade 

increased significantly with nearly one in every three adults in the world being overweight 

and one in every nine adults being obese in 2008 (WHO, 2013). Obesity in children is linked 

with higher chances of overweight and obesity in adulthood, besides an increased risk of ill 

health in the children (Lakshma et al., 2010).
 
The global figures of underweight (6.7%), 

overweight (25.7%) and obesity (8.9%) suggested that concerted effort from all stakeholders 

is necessary to reduce the rising trend of diseases as a result of malnutrition. 

NE in the school environment has received considerable attention from researchers and, as an 

intervention strategy, has witnessed a gradual change from knowledge orientation to 

behavioural orientation (Contento, 2008). However, research evidence has shown that 
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adequate nutrition knowledge and positive attitudes towards nutrition do not necessarily 

translate to good dietary practices. NE interventions that have a positive impact on 

behaviours and not just on knowledge and attitudes are most beneficial and are considered 

effective (Drake et al., 2002).  

There is a growing body of research towards NE interventions to improve school children’s 

dietary intake, nutrition knowledge, attitudes and practices (Shariff et al., 2008; Walsh, et al., 

2003). Intervention foci are diverse, addressing various factors such as tools and methods of 

intervention delivery (Blom-Hoffman et al., 2004; Swindle et al., 2007) and encouraging the 

consumption of health-promoting foods (Blom-Hoffman et al., 2004). Other areas of focus 

include physical activity in combination with a nutrition component to optimise health 

(Cason and Logan, 2006) and issues directly relating to attitudes towards nutrition and 

behaviour change (Walsh et al., 2003). Implementers of interventions in school-based 

nutrition can determine the success and sustainability of interventions. NE interventions have 

been implemented through caregivers (Kabahenda et al., 2011); trained para-professionals 

(Hildebrand et al., 2012); nutrition advisors (community leaders) trained by nutritionists 

(Walsh et al., 2003), and health teachers and class teachers trained in the use of a nutrition 

curriculum (Fahlman et al., 2008). Research designs most often used to implement school-

based NE include randomised control trials, cluster randomised control trials and quasi-

experimental designs (Van Cauwenberghe et al., 2010). 

The foundation for effective NE effort is based on theory, and proper application of theory 

enhances the planning, implementation and evaluation of interventions (Holli et al., 2003). 

Strategies relevant to behavioural focus and change are rooted in theories. The behavioural 

change approach is generally based on the assumptions that individuals have a great deal of 

influence over their personal decisions and actions and that these changes can be used to 

bring about desirable change in nutrition and health outcomes (Contento, 2008). Theories of 
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behaviours such as the Social Cognitive Theory (SCT), the Social Marketing Theory, Stages 

of Change Theory and Health Promotion Model (HPM) are often used to implement school-

based NE interventions (Fornari, 2006; Steyn et al., 2009). 

School-based nutrition education interventions have documented accompanying successes 

and challenges. Teachers have been shown to participate actively in most interventions, 

where they were either used to implement interventions or provide support in other ways. 

Previous studies have emphasised that the teacher’s role is crucial to the success of school-

based NE interventions. Therefore, a revelation of the barriers and facilitators surrounding 

teachers’ roles in NE in schools may provide meaningful insight into how teachers’ 

participation can be better harnessed to benefit NE interventions in schools.   

This review aims to:  

 Critically assess published articles on school-based NE interventions; with particular 

attention to teachers’ involvement. 

 Identify factors hindering or contributing to the success of school-based NE 

interventions. 

Methods 

The review of literature in respect of school-based NE was conducted between May 2012 and 

December 2013. An electronic search of peer-reviewed articles written in English was 

conducted in Medline, PubMed and the Cumulative Index to Nursing and Allied Health 

Literature (CINAHL) databases. In addition, Google search and snow-balling, using the 

reference lists of selected articles, were conducted. The search terms used were nutrition 

education OR nutrition intervention AND school OR elementary AND teacher OR educator 

AND children OR learner OR student AND nutrition behaviour OR attitude OR dietary  
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behaviour. To be eligible for inclusion, studies had to describe NE interventions with or 

without other nutrition or non-nutrition related services. These services included physical 

activity (PA), parental involvement, school garden, school policy, school food environment, 

school meal and health components such as diabetic risks, overweight/obesity and heart 

health. School based interventions with no nutrition teaching component and non-

intervention studies were excluded in the review. The population targeted included 

Database search 

 

Medline:    54 

PubMed:    45 

CINAHL:  39 

Total        123 
 

Removal of 

duplicate 

articles: 14 

Screening of 

abstracts to select 

relevant articles: 

109  

 

Met exclusion 

criteria: 81 

 

Met inclusion 

criteria: 28 

 

Total number 

of articles 

reviewed: 39 

Snowballing and 

Google search 

21 articles 

Met inclusion 

criteria: 11 

Met exclusion 

criteria: 10 

 

+ 

Figure 1 Flow chart illustrating the selection of articles for the review 
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participants of NE interventions in elementary schools who were learners, teachers, school 

staff and implementers of interventions. Effectiveness was measured by whether the 

intervention achieved its desired main objectives. The review is presented under the 

following headings: general characteristics of articles, features of nutrition education 

interventions and discussion highlighting facilitators, challenges and implications of research. 

Results 

General characteristics of articles 

A total of 123 articles were identified from PubMed, Medline and CINAHL, while 21 

additional articles were identified from the Google search and snowballing as shown in figure 

1. The articles were screened, using the inclusion and exclusion criteria and 39 articles were

selected and reviewed. 

School-based NE interventions adjudged to be of best practice and successful were often 

grounded on a firm theory of behaviours or learning (Contento, 2007). About 10 – 15 hour 

intervention duration was reported necessary to effect knowledge, while 50 hour duration was 

reported to be required for enduring change in behaviour to occur (Bergen, 1993; Connell, 

1985). However variable changes in nutrition behaviours have been reported with duration as 

low as 5 weeks and up to 5 years (Blom-Hoffman et al., 2004; Hoelscher et al., 2004). In 

order to provide more evidence and information for this review, articles with a short 

intervention period and studies that did not involve the use of a theory were included. As a 

result 2 categories emerged, namely studies which used a minimum of a 3-month intervention 

period along with at least a theory (table 1), and studies which used varying intervention 

periods with or without the use of a theory. 

Most (19) of the studies reviewed were carried out in the United States of America. The 

number of study participants varied from a minimum of 33 to a maximum of 7500 learners. 

Implementations of school-based NE interventions were often scheduled for 1 hour per week.  
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Table 1 Summary of articles with 3 months or more intervention duration and the use of theory (in alphabetical order) 

Author, year 

& Country 

Participant

s 

Study 

design 

Intervention 

components 

Interv

ention 

durati

on 

Issues addressed Theory 

based 

Intervention 

implementer

s 

Evaluation Outcomes 

Breslin and 

Brennan, 2012 

(Northern 

Ireland)  

416, 8 – 9 

year old 

children 

from 24 

schools 

Randomis

ed 

controlled 

trial 

NE + PA 12 

weeks 

To increase PA, 

encourage healthy 

attitudes and 

nutrition 

behaviours 

SCT Class teacher 

and the 

Sports 

student 

teaching 

assistant 

Anthropometr

y, 

accelerometer 

and nutrition 

questionnaires 

at PPI 

Intervention 

impacts positively 

on children’s health 

and nutrition 

behaviours 

Burgess-

Champouxt et 

al. 2007 

(USA)  

150 pairs of 

parent/child

. 

Quasi 

experime

ntal 

design 

NE + cafeteria 

menu + family 

involvement 

5 

month

s 

To increase the 

consumption of 

whole grains  

SCT Trained 

research 

assistant 

Meal 

observation 

and survey 

questionnaires 

at PPI 

Increase intake of 

whole-grain foods 

by learners 

Draper et al. 

2010 (South 

Africa) 

517 

teachers, 

887 4
th
 

graders 

Interventi

on 

mapping 

approach 

NE + PA+ 

Family 

involvement + 

diabetes 

awareness 

24 

month

s 

To increase 

healthy eating and 

PA so as to 

reduce diabetes 

risk factors in 

children 

SEM and 

SCT 

Trained 

educators, 

Health-kick 

champions 

and 

educational 

psychologists 

Anthropometr

y, nutrition 

KAP and PA 

questionnaires 

at PPI 

Educators play key 

role in SBI, but 

capacity 

development is a 

challenge 

Fernandes et 

al. 2009 

(Brazil) 

135 2
nd

 

grade 

learners 

from 2 

primary 

schools 

Control 

interventi

on trial 

NE only 16 

weeks 

To determine 

effect of NE on 

overweight/obesit

y and food intake  

Learning 

through 

play 

Class 

teachers 

Anthropometr

y and 3-day 

DR at PPI 

No significant 

changes in BMI but 

dietary intake 

improved 
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Author, year 

& Country 

Participant

s 

Study 

design 

Intervention 

components 

Interv

ention 

durati

on 

Issues addressed Theory 

based 

Intervention 

implementer

s 

Evaluation Outcomes 

Francis et al. 

2010 

(Trinidad and 

Tobago) 

579 6
th
 

grade 

learners 

from 10 

schools 

Randomis

ed 

controlled 

trial 

NE + PA 9 

month

s 

To improve 

nutrition 

knowledge 

attitudes and 

behaviours 

Blooms 

mastery 

learning 

model 

Trained 

teachers 

Anthropometr

y, 

questionnaires 

at PPI and 

after 3mths  

Improvement in 

nutrition 

knowledge and 

reduced intake of 

fried foods  

Gibbs et al. 

2013 

(Australia) 

764 

students and 

562 parents 

Non-

randomis

ed 

comparati

ve study 

NE in kitchen 

and garden 

class 

1year To increase 

children’s 

appreciation of 

diverse and 

healthy foods 

Social-

ecological 

model 

and HPM 

Teachers, and 

kitchen and 

garden 

specialist 

staff 

24-hr DR and 

lunchroom 

observation at 

PPI and over 

2½ years  

Improved 

willingness to try 

new foods and 

capacity to describe 

healthy foods 

He et al. 2009 

(USA) 

1277 5
th
 and 

8
th
 grade 

learners  in 

26 

elementary 

schools 

Cluster 

randomis

ed 

controlled 

trial 

Enhanced NE 

+ FFVS 

21 

weeks 

To assess 

psychosocial 

variables of F&V 

intake and pattern 

SCT Teachers and 

researchers 

24-hr DR, 

psychosocial 

and food 

behavioural 

scale at PPI 

Improvement in 

F&V intake and 

preferences for 

certain fruits 

Jansen et al. 

2008 

(Netherlands) 

20 primary 

schools 

Randomis

ed 

controlled 

trial 

NE + Fitness 

testing + PA + 

parental 

involvement 

24 

month

s 

To reduce 

overweight and 

inactivity in 

children 

PB 

and EM 

Professional 

PE teacher 

and class 

teachers 

Anthropometr

y, 

questionnaires 

at PPI 

Not reported 

Kafatos, et al. 

2004 (UK)  

107 5
th
 

grade 

learners in 3 

primary 

schools 

Not 

specified 

NE + food 

advertising + 

label reading 

5 

month

s 

To identify best 

teaching practice 

in NE 

implementation 

Participat

ory 

observatio

n 

Trained 

teachers 

Nutrition 

knowledge 

questionnaire 

at PPI 

Evaluation of 

teaching methods 

reflected on 

learners nutrition 

knowledge 
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Author, year 

& Country 

Participant

s 

Study 

design 

Intervention 

components 

Interv

ention 

durati

on 

Issues addressed Theory 

based 

Intervention 

implementer

s 

Evaluation Outcomes 

Katz et al. 

2011 (USA) 

1180 2
nd, 

3
rd

 

and 4
th
 

grade 

learners in 3 

schools 

Randomis

ed 

controlled 

trial 

NE + parental 

involvement 

4 

month

s 

To improve 

children’s’ ability 

to identify    

healthful and less 

healthful foods 

SEM Physical 

education 

instructors 

Anthropometr

y, FFQ and 

nutrition 

knowledge 

questionnaires 

Improvement in 

ability to identify 

more healthful 

foods from labels 

Lee et al. 

2013 (USA) 

562 

students and 

8 teachers 

in 5 schools 

Convenie

nce and 

random 

assignme

nt 

NE only 10 

weeks 

To encourage 

reduction of 

obesity risk 

behaviours 

SCT and 

Self- 

determina

tion 

theory 

Trained 

teachers 

Quantitative 

and 

qualitative 

survey during 

intervention 

and at PPI.  

Educators 

improved 

understanding and 

implemented 

curriculum with 

success 

Lien et al. 

2010 

(Norway) 

114 learners Cluster 

randomis

ed 

controlled 

trial 

NE + PA + 

Campaigns 

20 

month

s 

To increase PA, 

intake of F&V 

and reduce intake 

of sweetened 

beverages 

SCT and 

SEM 

Trained 

teachers and 

researchers 

Anthropometr

ic, 

Questionnaire

s at PPI 

No significant  

difference in BMI 

between 

intervention and 

control 

Prelip, et al. 

2012 (USA) 

399 3
rd

 4
th
 

and 5
th
 

graders, 56 

teachers and 

53 

mothers 

quasi-

experime

ntal 

design 

NE + Nutrition 

activities + 

parental 

involvement 

10 

month

s 

Impact of a 

multicomponent 

nutrition 

education 

program on 

learners’ 

F&V intake 

SCT and 

Theory of 

planned 

behaviour 

Class 

teachers and 

research team 

members 

F&V KAP 

questionnaires 

at PPI 

No significant 

increase in 

students’ F&V 

intake was  

observed 

Rosario et al. 

2012 

(Portugal) 

464 

children, 

15 teachers. 

Randomis

ed trial 

NE + sessions 

of PA 

6 

month

s- 72 

hrs. 

F & V 

consumption, 

anthropometry 

and PA 

HPM and 

SCT 

Researchers 

and 

researchers 

trained 

teachers. 

24-hr DR, 

anthropometr

y and PA 

questionnaires 

at PPI 

Intervention by TT 

increase F&V 

consumption 

among learners 
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Author, year 

& Country 

Participant

s 

Study 

design 

Intervention 

components 

Interv

ention 

durati

on 

Issues addressed Theory 

based 

Intervention 

implementer

s 

Evaluation Outcomes 

Spiegel and 

Foulk, 2006 

(USA) 

1013 

learners in 

grades 4 

and 5 from 

69 classes 

Randomis

ed 

controlled 

trial 

NE + PA 8 

month

s 

To increase F&V 

intake and PA 

TRA Trained 

teachers 

Anthropometr

y, 

questionnaires 

at PPI 

Positive changes in 

BMI, F&V intake 

and increase in PA 

Notes: Abreviations: F&V - fruits and vegetables, PA - physical activity, PE - physical education, HPM - health promotion model, SCT - social cognitive 

theory, 24-hr DR - 24-hour dietary recall, PPI - pre and post-intervention, SEM - social ecological model, KAP - knowledge attitudes and practices, SSW - 

school staff wellness, SBI - school-based intervention, PB - planned behaviour, EM - ecological model, TRA - theory of reasoned action, FFVS - free fruits 

and vegetable supply. 
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Therefore the intervention duration reported in weeks in this review represents the contact 

hours.  The duration of intervention varied greatly from 4 weeks to 2½ years. Seven studies 

included follow-up measures to evaluate intervention effectiveness. The duration of follow-

up varied from 3 weeks to 2 years. The intervention foci of the studies reviewed were diverse, 

and included increased fruit and vegetable intake (Story et al., 2002); overweight and obesity 

reduction (Jansen et al., 2008);
 
increased physical activity (Nabipour et al., 2004); increased 

consumption of grains and legumes (Burgess-Champoux et al., 2008) and heart health 

nutrition (Francis et al., 2010). Other interventions focused on increased nutrition knowledge, 

attitudes, behaviour and self-efficacy (Subba Rao et al., 2006), and improved nutritional and 

health status (Shi-Chang et al., 2004). 

Definition of school-based nutrition education intervention 

None of the studies reviewed described the concept of their intervention in respect of school-

based NE. However, many of the studies followed the principles of Contento’s definition that 

“NE is any combination of educational strategies, accompanied by environmental supports, 

designed to facilitate voluntary adoption of food choices and other food- and nutrition-related 

behaviours conducive to health and well-being” (Contento, 2007). Hence, the components of 

educational strategies in the form of learning theories, and the use of schools and teachers as 

environmental support were present. The important role of teachers to implement 

interventions was evident in all the studies involving teachers. The remaining studies 

followed the principles portrayed in the FAO’s definition that NE is “that group of 

communication activities aimed at achieving a voluntary change in nutrition related 

behaviour to improve the nutritional status of the population” (FAO, 1997).
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Study designs and intervention approaches 

The randomised control trial study design was used in 10 studies, group or cluster 

randomised control trials were used in 7 studies, while 7 studies used quasi-experimental 

designs. Other study designs used included the intervention mapping approach (Kafatos et 

al., 2004) and  school-based randomised trial (Parker and Fox, 2001). Intervention 

approaches of studies were in 3 categories. These are those that involved classroom NE only, 

those that involved classroom NE with 1 or 2 nutrition-related services, and those that 

involved classroom NE with more than 2 nutrition-related services (multi-component). 

Features of nutrition education interventions 

Implementation 

Intervention in 12 studies involved trained teachers who implemented interventions with 

learners, while 8 studies involved classroom teachers who were not reported to have received 

training to implement or assist in implementing interventions with learners. Other 

implementers of interventions in the articles reviewed were trained community educators, 

trained peer leaders, kitchen and garden specialist staff and researchers (Gibbs et al., 2013; 

Jones et al., 2011; Rosario et al., 2012). 

Behavioural theories 

Theories of behaviours have been used with various degrees of success to implement school-

based intervention (Contento, 2007). The theories of behaviours such as the SCT, Social 

Marketing Theory, Stages of Change Theory, HPM, Health Belief Model and others 

characterised the implementation of successful interventions (Steyn et al., 2009). In the 

present review, intervention implementations in 8 studies were based on a combination of 

theories. These included the SCT and Theory of Planned Behaviour (PB) (Prelip et al., 2011; 

Prelip et al., 2012), the PB and Ecological Model (EM) (Jansen et al., 2008), the SCT and 

Social Ecological Model (SEM) (Lien et al., 2010), the SEM and the HPM (Gibbs et al., 
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2013), the HPM and SCT (Rosario et al., 2012), the SEM and SCT (Draper et al., 2011) and 

the SCT and Self-determination theory (Lee at al., 2013). Thirteen studies based their 

interventions on one theory while 18 studies did not base their interventions on any theory or 

no theory was reported. 

Evaluation of interventions 

Most of the interventions resulted in favourable outcomes on some objectives and 

unfavourable outcomes on the other objectives. The results shown in the summaries of 

reviews (table 1) reported favourable or unfavourable outcomes on main objectives. Very few 

studies had all their objectives completely met by the interventions. In Panunzio and 

colleagues’ intervention to address consumption of fruits and vegetables by using two 

different approaches, it was concluded that teacher intervention was superior to nutritionist 

intervention. There were significant improvements in fruit, vegetable and legume 

consumption, and a decline in the percentage of obesity among learners in teachers’ 

intervention (Panunzio et al., 2007). Singhal et al. (2010) recorded favourable results on all 

objectives as there were statistically significant improvements in dietary behaviours, Body 

Mass Index (BMI) and biochemical profiles of learners. Eight studies reported unfavourable 

to modest results in their intervention outcomes. Unfavourable results included no change in 

dietary habits, no improvement in dietary intake pattern, no clear result reported, no 

significant changes in school-based eating, no significant increase in students’ fruit and 

vegetable intake and no significant changes in BMI. The studies with the aim of reducing 

overweight and obesity did not achieve their objectives. (Fernandes et al., 2009; Jansen et al., 

2008). 

A growing body of knowledge in NE has shown inadequate evaluation procedures to assess 

effectiveness of interventions (Fahlman et al., 2008; Perez-Rodigo and Aranceta, 2001). Most 

NE interventions were aimed at implementation towards behavioural change. Only 7 studies 
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included follow-up evaluation of intervention and follow-up evaluation varied from 3 weeks 

to 2 years. Intervention outcomes were favourable in all studies involving follow up, but were 

not sustainable in the first year and second year of follow-up. In Forneris et al. (2010)’s 

study, the improvement in nutrition knowledge and self-efficacy achieved at post-test was not 

sustainable in the first year and second year of follow up respectively. 

Facilitators of interventions 

Factors that contributed to success of interventions in this review included the use of trained 

teachers which led to increase in learners’ nutrition knowledge, positive changes in BMI, 

increase in fruits and vegetables intake and improvement in educators’ understanding of NE 

(Kafatos et al., 2004; Spiegel and Foulk, 2006, Lee et al., 2013). The use of theories of 

behaviours contributed to success of interventions as shown by a positive impact on learners’ 

health, increased intake of whole-grain foods and reduced intake of fried foods (Breslin and 

Brennan 2012; Burgess-Champoux et al., 2007; Francis et al., 2010). Interventions with 

simple design helped learners to positively respond to diets offered at school (Jones et al., 

2011). 

Challenges of interventions 

Difficulties observed in interventions in the studies reviewed included time constraints (Shi-

Chang et al., 2004; Parker and Fox, 2001), training of teachers (Draper et al., 2010), 

multicomponent interventions (Preli et al., 2012; Francis et al., 2010) and school policies 

(Siega-Riz et al., 2011). 
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Discussion 

The purpose of this review was to assess published articles on school-based NE intervention 

with particular reference to teachers’ involvement, in order to identify factors hindering or 

contributing to the effectiveness of interventions. 

Features of school-based NE interventions 

The use of behavioural theories such as the SCT, HPM, PB, SEM and implementers of 

intervention namely teachers, peer leaders, community educators, and researchers as revealed 

in this review have been reported in the literature (Contento, 2007). Intervention 

implementation in the classroom, on the playground and at the cafeteria was observed in the 

review. These involved delivery of classroom NE, physical activity, family involvement, 

label reading and cafeteria menu which are consistent with findings of Perez-Rodigo and 

Aranceta (2001). Simply designed, a teacher-oriented NE programme implemented even for a 

short duration can be very impactful, as this gives room for concerted efforts that produce 

great effect (Fernandes et al., 2009). Evaluation of intervention as revealed included the use 

of anthropometry, questionnaires, 24-hr record and lunchroom observation have been 

reported in previous studies (Perez-Rodigo and Aranceta, 2001; Steyn et al., 2009).  

Facilitators of school-based NE interventions 

Training of teachers 

As observed from the studies, successful interventions were characterised by active 

involvement of trained teachers which resulted in realisation of project objectives (Francis et 

al,. 2010; Kafatos et al., 2004; Spiegel and Foulk, 2006).
 
These results confirmed findings of 

a previous study (Shariff et al., 2008) that dietary behaviours of learners can be greatly 

influenced by classroom teachers who received training in NE. The study conducted by 

Panunzio et al. (2007) revealed that teacher intervention (dietary intervention implemented 
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by trained teachers) was superior to nutritionist intervention (dietary education implemented 

by nutritionists to learners). Teachers who received training to implement nutrition education 

were better equipped to teach nutrition concepts to learners effectively. Teachers represent 

authority figures and role models to learners and for this reason can model healthy dietary 

behaviours (Rossiter et al.,2007). Moreover, teachers have the opportunity to integrate 

nutrition issues into other subjects thereby using a multi-faceted approach to emphasise 

nutrition messages (Panunzio et al., 2007).  Thus an effectively implemented NE programme 

driven by trained teachers has the potential of self-sustainability, as teachers have the 

opportunity to continue on the established approach year in year out (Prelip et al., 2011). The 

fact that the majority of children are usually enrolled in schools where they have regular 

contacts with teachers (Rafiroiu & Evans, 2005) is a strong point in NE intervention in 

schools. 

Behavioural theories 

Behavioural theories contributing to the success of interventions as revealed from the present 

review are diverse and are dictated by the design of the interventions. The combination of 

concepts of different theories can help to facilitate the realization of project goals. (Contento, 

2007). This strategy has found useful applications in many successful interventions as 

demonstrated in many of the studies that used more than one theory in this review. The 

authors capitalised on strengths of the different theories to the advantage of their 

interventions (Rosario et al., 2012; Lee et al., 2013). However, the SCT was observed to have 

useful application in most of the interventions that were theory based. Out of the 22 studies 

that were theory based, the SCT was used in 12 studies. Most of the studies involving the 

SCT achieved their project objectives. The SCT has been widely used to design, implement 

and evaluate programmes and has been adjudged to help learners to increase knowledge, 

build skills and set behavioural goals (Glanz et al., 2002). Implementers of interventions 
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often harness the strength of the SCT, in this way taking advantage of the impact of the 

school environment on learners’ ability to learn new behaviours. 

In addition, NE implemented by trained teachers has the prospect of achieving successes in 

other areas. Capacity to improve learners’ academic performance (Shilts et al., 2009), to 

reduce some indices of ill-health such as risk of cardiovascular diseases and diabetes (Slawta 

and DeNeui, 2010) and to reduce percentage of obesity (Panunzio et al., 2007). Teacher 

oriented school-based NE intervention has the capacity to influence not only the learners’, but 

also the teachers’ nutritional well-being. In the Train the Trainer intervention, the trained 

implementers increased their nutrition knowledge and were able to convey nutrition 

knowledge to learners (Falter et al., 2011). Thus opportunities for teacher training are created 

that increased teachers’ efficacy and confidence to teach nutrition effectively (Slawta and 

DeNeui, 2010; Spiegel and Foulk, 2006).

Challenges of teacher oriented school-based NE 

Much as there are great prospects in teacher oriented school-based NE interventions they are 

not without challenges. 

Training challenges 

Training of teachers on the approach and content in order to get them equipped to teach 

nutrition effectively may not be a simple task. Prelip et al. (2011) expressed the concern of 

how teachers, who were already overwhelmed with academic matters, could be adequately 

trained to become nutrition educators. Teachers’ individual approach, motivation and 

demeanour are factors that can dictate the delivery and the outcomes of interventions 

(Kafatos et al., 2004). Effective intervention would therefore require efforts to ensure 

teachers are well trained, motivated and implementation adequately monitored (Shariff et al., 

2008). 
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Time constraints 

Teachers’ work time is divided among several other school activities, aside teaching roles. As 

a result, interventions that did not have teachers’ input and required a considerable amount of 

execution time might not receive teachers’ adequate cooperation (Gross and Braun, 2010). 

Time constraints in respect of teacher training and implementation were expressed as 

common challenge in teacher oriented school-based NE interventions (Oldewage-Theron & 

Egal, 2012; Steyn et al., 2009). 

Establishment of nutrition as a subject in the school curriculum remains a challenge; instead, 

limited periods are often allotted to nutrition topics in other subjects (Shi-Chang et al., 2004; 

Unicef, 2009). This can result in limited nutrition information that can hardly be effectively 

communicated to learners by teachers. 

Interventions with multi-components activities 

School-based NE studies involving multi-component activities are often faced with 

challenges which can affect intervention outcomes. Challenges experienced included non-

commitment from staff, (Parker & Fox, 2001) complexities of monitoring and 

implementation in the presence of scarce resources, (Prelip et al., 2012) environmental 

context, (Francis et al., 2010) efficacy and feasibility challenges (Siega-Riz et al., 2011). 

Multi-component interventions usually take a considerable amount of classroom time, are 

labour intensive and may lack implementation fidelity (Reinaerts et al., 2008). Sustainability 

of favourable outcomes of NE interventions is a challenge (Kafatos et al., 2004). A heavily 

loaded intervention may lead to limited cooperation of teachers as was reported in the Health-

kick Programme (Draper et al., 2010). In that study, implementation of the intervention as 

was originally planned had to be revised because of the unwillingness of the teachers to 

commit to the action plans. 
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Schools’ policies 

The policies of the schools’ authorities have rules and regulations guiding the conduct of 

research in schools (Parmer et al., 2009). Changes in schools’ policies also do occur from 

time to time (Siega-Riz et al., 2011). These often limit the design and implementation of NE 

intervention that may be undertaken in schools. 

Implication for research 

The important influence of teachers in modifying learners’ nutrition behaviours has been 

confirmed. Two groups of researchers (Rafiroiu & Evans, 2005; Rossiter et al., 2007) 

brought out the need for teachers to model good nutrition behaviours to learners. Harnessing 

the strength of teachers to improve learners’ dietary behaviours can significantly reduce 

children at risk of morbidity from obesity and other malnutrition diseases. As a means to 

strengthen teachers’ influence on learners’ behaviours, provision of necessary training in 

nutrition for teachers and making intervention implementation teacher friendly can be a 

viable strategy. In addition, if success of a school’s NE is to be fully realized, planning of 

intervention with due consideration to school’s policy, teachers’ time and the use of theories 

of behaviour is recommended. 

Conclusions 

While this review has provided valuable insights, it has some limitations. It focused on the 

results of main objectives of interventions, whereas, interventions could have recorded many 

other successes/failures on other objectives which are not reported.  The selection of articles 

using only 3 databases and Google search is characteristic of selection of studies in traditional 

literature review, which made this review prone to selection bias. 

This review revealed the fact that appropriately motivated and adequately trained teachers are 

invaluable assets in interventions to improve the nutrition behaviours of learners. Not only 
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are learners’ nutrition knowledge impacted, but also the teachers’ nutrition behaviours. In 

addition, teachers are able to sustain the system once established. The use of appropriate 

learning theories has also contributed to successes of interventions. Challenges associated 

with teacher oriented school-based NE interventions appeared to be training challenges, time 

constraints, sustainability of positive outcomes, multi-components activities and school 

policies. These may be overcome by properly designed and implemented interventions. The 

role of teachers is clearly central in nutrition education and changing food choices 
 
in school-

based nutrition interventions (Panunzio et al., 2007). This factor needs to be fully explored in 

order to bring about sustainable and healthy dietary changes among learners. Understanding 

the issues that surround the roles of teachers can inform the effective planning and 

implementation of NE in schools. 
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