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Abstract 

Health interventions have been shown to be associated with an increase in effectiveness of changing people’s behaviors. 
However, interventions to change snack food consumption are perceived as complex intervention strategies. This 
systematic review aimed to identify interventions targeted at changing snack food eating behaviors and theory used in 
interventions. A comprehensive search strategy was performed using databases including Medline, Scopus, Web of 
Science, and Google Scholar. Articles published between 2010-2019, intervention studies were included and coded to 
determine whether and how theory was used. More than half of eligible studies on snack food consumption behavior 
(56.6%) used theory in interventions. 30 articles were identified for inclusion (n = 444). The most-often-used theories 
were Social Cognitive Theory, Theory of Planned Behavior/Theory of Reasoned Action, and Transtheoretical Model. 
Intervention strategies targeting the individual level included tailored health communication and goal setting. 
Commonly used strategies at the interpersonal and organizational level include social support programs and ecological 
models, respectively.  Community-based participatory strategy was used at the community level. These strategies most 
construct from theories providing information that needs to be changed to promote healthy behavior. Application of 
theories in interventions enhanced the effectiveness to promote nutrition behavior change. Striving to use theory more 
thoroughly by applying and testing theories would be crucial to recommend.  

Keywords:  Snack food consumption; Eating behavior; Behavior change theory; Intervention; Strategy 

1. Introduction

Snack food consumption may be one of the causes of nutritional problems worldwide among pre-school children, 
students, and adolescence [1]. Nutrition problems can affect appetite, leading to underweight, overweight and obesity 
[2, 3]. It affects long-term health, for example, obesity is a factor of many chronic diseases such as diabetes, high blood 
pressure, cardiovascular disease. Diets high in calorie can contribute to increased obesity, high-sodium diets can 
contribute to increased blood pressure. A high-sugar diet has been linked with an increased incidence of type 
2 diabetes due to the links between high sugar intake and obesity and people with diabetes are at risk for high blood 
pressure [4, 5]. 

There are several interventions that have been used in studies that can change people’s behavior of unhealthy snack 
consumption by testing strategies for behavior change at individuals, interpersonal, organization and community level 
[6, 7, 8]. Some strategies developed theoretical foundations and combined theories or concepts that affect outcomes. 
Theories can be used to explain the structural and determinants of behavior and may provide a helpful basis for 
designing interventions to change behavior [9, 10].  
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Although large studies systematically reviewed the effectiveness of program intervention for dietary modification 
measures that affect health, little has been performed to review the theory-based health behavior change programs and 
assessed the extent to which theory is used in empirical research and the approaches.  

1.1. Purpose 

The purpose of this study was to systematically review food consumption behavior studies on strategies use and 
theoretical foundations, and to describe the contribution of theory-based intervention and methods in modification of 
snacking behaviors. 

The common steps of conducting systematic review included research background, research criteria, inclusion criteria, 
selection procedures, checklists for process quality, procedures, data extraction strategies and methods, and synthesis 
of the extracted data. 

There were three research questions for this review: 

 What are all the relevant researches? 
 Strategy interventions and foundation theories used? 
 What are the key findings from intervention studies?  

2. Material and methods 

2.1. Search strategy   

The scope of reviewed studies was 10 years published between 2010 and 2019. 

2.1.1. Database: this study was conducted from 4 databases. 

 Medline   
 Web of Science  
 Scopus   
 Google Scholar 

2.1.2. Search terms 

 Medline: 
 ((snack*) AND (((intervention) OR strategy) AND ((behavio* change)))  
 Scopus: 
 ( TITLE-ABS-KEY ( snack* )  AND  TITLE-ABS-KEY ( ( intervention )  OR  ( strategy ) )  AND  TITLE-ABS- 

KEY ( ( behavio* AND change ) )  AND  TITLE-ABS- 
 Web of Science: 
 TOPIC: (snack*) AND TOPIC: ((intervention OR strategy)) AND TOPIC: (behavio* change) 
 Google Scholar 
 snack* AND intervention OR strategy, snack* AND behavio* 

2.2. Selection of studies 

2.2.1. Study selection process  

Two researchers selected the relevant research that was based on the above strategy. Both researchers independently 
chose research studies by title and abstract, then selected from the full text. The selection process has been implemented 
in four steps.  

 See all available research papers 
 See the title of the research paper and their relevance 
 See the abstracts relevant to the work, if not eliminated 
 The criteria used for selection 
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Figure 1 Flow diagram of the study search, screening and selection process 

2.2.2. Inclusion criteria 

 Had strategy/intervention for unhealthy food consumption/unhealthy eating behavior  
 Applying theory/model to strategy for intervention (theory-based strategies) 
 Had control/comparative group 
 Had outcome measure of snacking behavior change 

The search and article selection flow diagram is shown in Figure 1. 

2.3. Data extraction 

After the selection process, the researchers collected papers from a database using a program called Endnote. The 
collected paper from each of the selected researches, were divided into 2 parts. Part 1 extracted basic information about 
the research paper and Part 2 extracted the content to analyze the outcome of the measures from each paper. 

2.3.1. Baseline characteristics 

 Database name 

 Number of researches collected (ID for each research paper) 

 Date / month / year of search 

 Journal name searched. 

 Detailed information; name of the authors, publication year, objective/hypothesis 
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2.3.2.  Scope of research, content and outcomes include 

 Design or research model 
 Health topical focus 
 Setting-based intervention 
 Type of population studied, control group, number of samples 
 Type of strategy and measure 
 Behavioral modification theory/the basis of strategic measures used. 
 Effect/Comparison results 

2.4. Quality assessment 

The quality of each study was assessed by two authors independently, using the quality assessment tool for quantitative 
studies developed by the Effective Public Health Practice Project (EPHPP) as a discrete step within the systematic 
review process [11].   

2.5. Statistical analysis 

The descriptive analyses were frequency and percentage and synthesis use qualitative approach; whether the effect of 
paper has the same direction or conflict, find the conclusion between the results and discuss issues of dispute. 

3. Results  

As shown in Table 1, 56.6% of eligible studies used at least one theory in interventions. Of these 30 theory-based 
intervention studies, the Social Cognitive Theory was mentioned in 12 articles (40.0%). The planning models 
(TPB/TRA) were mentioned in 12 articles (40.0%). The Transtheoretical Model (stages of change) was mentioned in 4 
articles (13.3%), and the other theory was mentioned 2 times (6.7%).  A same proportion of these studies examined 
individual and group interventions. 

Table 1 Characteristics of research articles in the sample 

Characteristics of articles Number of 
articles (%) 

Study 

Eligible articles (snack food consumption behavior studies) N=53  

Included articles (intervention including theoretical foundations) 

  Study designs of included articles: 

  -Randomized controlled trial  

  -Quasi-experimental  

n=30 (56.6%) 

 

11  

19 

[12]-[41] 

Included articles (used at least one theoretical component)  

  Theory composed in the interventions of included studies: 

-Social Cognitive Theory (SCT) 

-Theory of Planned Behavior (TPB)/Theory of Reasoned Action 
(TRA) 

-Transtheoretical Model (TTM) 

-others 

n=30 

 

12  

12 

4 

2 

 

 

[12]-[23] 

[24]-[35] 

[36]-[39] 

[40]-[41] 

  Level of intervention in the included studies: 

-Individual interventions 

  -Group interventions (interpersonal/organization/community) 

 

15   

15 

 

 

 

Of 30 included studies (Table 2), 12 studies (40.0%) examined individual level of intervention, 10 studies (33.3%) 
addressed organizational change, 5 studies (16.7%) examined interpersonal change and a few addressed community 
interventions.  Intervention strategies targeting the individual level included goal setting and tailoring. These strategies 
draw on Social Cognitive Theory and the stages of change construct from the Transtheoretical Model. Commonly used 
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strategies at the interpersonal level include social support programs. Underlying theoretical constructs include social 
support and social networks. Intervention strategies at the organizational level include ecological model, provider 
reminders and feedback. At community level of intervention, the mentioned theory was Diffusion of Innovation Theory. 

Table 2 Theory based-intervention strategies for eating behavior change in included studies 

Intervention strategy Related theories Level of change Study 

Goal setting  

Tailored communication 

Lay health advisors/ counsellors 

   Social Cognitive Theory 

   Stages of change/Planned theory 

   Planned behavioural theory 

Individual  

Individual 

Community 

[12]-[13] 

[24]-[31], [36][37]  

[35][39] 

Social support programs (support 
group/buddy) 

Social support/Social network 

 

Interpersonal 

Interpersonal 

[14][38] 

[32][33][34] 

Provider reminders and feedback 

Counsellors/consultants 

Social Cognitive Theory  

Social Cognitive Theory  

Ecological model  

Interpersonal 

Organization 

Organization 

[14] 

[15]-[23] 

[40] 

Community-based participatory Diffusion of Innovation Theory Community  [41] 

 

Table 3 reports on theory use in sample cases and the effects of using theories for intervention design. Reviews 
examined which theories were used in health behavior intervention study and whether theory-based strategies are 
associated with outcomes.  

The topical focus of reviewed papers on snack food consumption behaviors covered a range of unhealthy dietary 
behaviors/dietary fat habits, fruit and vegetable and exercise behaviors. These studies examined tailored print, web- 
and mobile phone and computer-based interventions.  The most-often used theories in these intervention studies were 
Social Cognitive Theory (SCT), Theory of Planned Behavior (TPB)/ Theory of Reasoned Action (TRA), Transtheoretical 
Model/stages of change (TTM).  The other mentioned theoretical model that have been applied in reviewed papers were 
the Ecological Model, the Diffusion of Innovation Theory, Health Belief Model (HBM), and the Precaution Adoption 
Process Model. 
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Table 3 Sample research reviews of theory used in interventions for changing snack eating behaviors 

Study Setting 
Topical focus  
(level of intervention) 

Theories used  
- Intervention strategy 

Key findings 

SN, 2011 
[12] 

USA 

Wellness Summer Camp (WSC) on 
changes in children’s knowledge 
of healthy snack food and eating 
behaviours, and self-perception of 
competence in school-age 
children (individual level) 

The programme engagement was guided 
by SCT to help the children participate 
activities, and camp activities were 
developed based on age appropriate 
developmental theory 
- Support group (Trained camp 
counselors worked with the children in 
small groups) 

Children who were in the enjoyable 
environments guided by the theory 
positively perceive their self-competence 
and highly engage in healthy behaviours.  
The WSC program helps build confidence 
and self-competence to improve their 
knowledge of healthy snacks as well as 
motivate them to engage in healthy 
behaviours. 

DC, 2015 
[14] 

Sweden 

Mobile-based intervention 
intended to stop obesity in 
preschoolers (MINISTOP) 
(interpersonal level) 

MINISTOP is based on the SCT and 
involves the delivery of a comprehensive, 
personalized program of information and 
text messages based on existing 
guidelines for a healthy diet and active 
lifestyle in pre-school children. 
- Social support (MINSTOP app help 
parents promote healthy eating activity 
in children) 

MINISTOP app has potential to be 
implemented in child-health care to 
counteract childhood obesity. 
Intervention content is grounded in 
behavior change theory (SCT) and 
includes evidence-based 
recommendations for obesity 
interventions targeting young children 
and strategies for promoting behavior 
change. 

HE, 2016 
[15] 

USA 
Dietary fat, fruit and vegetable 
(F&V) consumption 
(organizational level) 

SCT constructs; 
- Social support 

Using a theoretical basis was associated 
with fat snack reduction and higher F&V 
intake goal setting. Family and social 
support strategies are more effective. 

GM, 2013  
[23] 

USA 
Theory-based after-school 
nutrition intervention 
(community level) 

Intervention consisting with SCT, HBM 
and ecological model  
- Goal setting (incorporating hands-on 
activities, healthy snack preparation) 

Strongest interventions were enhancing. 

GJ, 2015 
[24] 

USA 

Great Taste, Less Waste (GTLW), a 
communications campaign 
capitalized on the synergy 
between healthy eating and eco-
friendly behaviors to motivate 

 TRA was used in prior successful 
nutrition interventions with children 
guided by the GTLW framework. 
- Additional change strategies in both 
campaigns (GTLW and F2C) and 

The GTLW and F2C campaigns were 
designed according to an integrated 
theoretical framework. GTLW was well-
received but no significant changes were 
observed in the quality of food brought to 
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Study Setting 
Topical focus  
(level of intervention) 

Theories used  
- Intervention strategy 

Key findings 

children to bring more fruits and 
vegetables and fewer sugar-
sweetened beverages (SSBs) to 
school. 
(individual level) 

curricula were derived from SCT, and 
targeted knowledge, skills, and self-
efficacy. 

school. Whether classrooms are an 
effective environment for change 
remains to be explored. 

SL, 2015 
[27] 

Netherlands 
Web-based computer-tailored 
nutrition education intervention 
(individual level) 

TPB, self-regulation theory, and the 
Precaution Adoption Process Model, self-
efficacy 
- Goal setting, and action and coping 
planning 

Theory were represented quite well in 
research 

 
KK, 2014 
[35] 

Tanzania 

The effectiveness of a nutrition 
education package in improving 
feeding practices, dietary 
adequacy and growth as 
compared to routine health 
education. (9 intervention and 9 
control villages) (community 
level) 

TPB and Intervention Mapping provided 
the theoretical framework for the design 
and development of the package and the 
intervention. 
- The intervention trained community-
based peers such as village health 
workers, lay counsellors and resource 
persons to support mothers’ behaviour 
change. 

The intervention mapping framework 
integrates theory, empirical findings 
from the literature and information 
collected from the target population to 
develop culturally appropriate and 
theoretically sound interventions. The 
framework has been used successfully to 
develop health behaviour interventions. 

AD, 2010 
[36] 

USA 

Utilization of the TTM to explore 
the readiness of the targeted 
population to increase fruit and 
vegetable availability to 
preschool-aged children. 
(individual level) 

TTM was used to determine whether 
low-income African American parents 
enrolled in Head Start were in 
proportionately different stages of 
change for increasing fruits and 
vegetables to their young children 
- Use of cognitive and behavioral 
strategies related to fruit and vegetable 
availability. 

Use of the TTM behavior change theory in 
the study provided evidence that urban, 
low income African-American parents of 
children are about equally divided 
between pre-action and 
action/maintenance stages of change for 
making fruits and vegetables available to 
their children.  

DM, 2016 
[35] 

India 

A practical staging tool that could 
be administered by community 
volunteers to stage households in 
rural Kerala based on readiness to 
change dietary behaviour.  
(community level) 

TTM was used in behaviour change 
interventions, including dietary 
behaviour. 
- Motivation Interviewing (MI), a 
directive client-centred counselling 

TTM and Motivation Interviewing (MI) 
integrate well together. The tool 
represented a new concept as a staging 
tool for households in community-based 
dietary interventions and can be 
administered by lay community workers. 
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Study Setting 
Topical focus  
(level of intervention) 

Theories used  
- Intervention strategy 

Key findings 

approach for initiating behaviour change 
and supporting self-efficacy. 

SG, 2018 
[40] 

USA 

The factors (barriers and 
enablers) that US college students 
perceived as influencing healthy 
eating behaviors. 
(organizational level) 

Ecological model was used to develop a 
framework that included individual 
(intrapersonal), social (interpersonal), 
university environment (community 
settings), and students’ life factors as 
influences affecting eating habits. 
- Consulting college students developed 
healthy eating interventions across the 
campus for dining services or programs. 

This model integrated individual healthy 
and unhealthy eating patterns, in 
combination with the main barriers and 
enablers that are associated with health 
decisions. Healthy eating interventions 
across the campus such as labeling 
healthy food options and information 
campaigns and individual-level factors 
and socio-ecological aspects highlighted 
the importance. 

BL, 2015  
[41] 

USA 

Middle school-based obesity-
prevention intervention 
combining school-wide 
environmental changes, 
multimedia, encouragement to 
eat healthy school cafeteria foods, 
and peer-led education. (5 
intervention, 5 waitlist control) 
(community level) 

Based on Diffusion of Innovation Theory, 
a target group was trained as advocates 
for optimal population diffusion of 
information. 
- A different group of peer leaders was 
recruited each week; each leader was 
asked to recruit a partner for lunchtime 
activities. Across schools, peer leaders 
and partners participated. 

Multilevel school-based interventions 
may promote healthy adolescent dietary 
behaviors. Intervention schools showed 
significant increases in the proportion of 
students served fruit and lunch and a 
significant decrease in the proportion of 
students buying snacks at school.  

SCT, social cognitive theory 
TPB, theory of planned behavior 
TRA, Theory of Reasoned Action 

TTM, transtheoretical model/Stages of change 
HBM, health belief model
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4. Discussion 

This review study showed that theories used to explain dietary intake related to snack food consumption were the social 
cognitive and the planned behavior. More than half of the studies in the reviews used theory to inform an intervention 
study and some of theories were applied. The findings highlight the importance of application of health behavior 
theories to move the field forward. Several reviews explored the use of theoretical foundation led to desirable outcomes 
and the effects of using theories as the basis for interventions. The use of theories that fit well with the problems and 
context in the studies might explain the success of theory-based interventions. 

The most-often used theories in the reviewed studies were Social Cognitive Theory (SCT).  Other widely mentioned 
theoretical models and planning frameworks were Theory of Planned Behavior (TPB) and Theory of Reasoned Action 
(TRA) as well as Social support and Social networks.  Most of these studies examined individual and organizational 
interventions and few addressed interpersonal change, and community interventions. The Ecological Model and 
Diffusion of Innovation Theory were mentioned as theoretical model that has informed an organization and community 
intervention. These promising models need to be fully applied in research. The Ecological Model has been considered 
as an acceptable framework to link individual and social behaviors with environmental determinants, to reduce serious 
and prevalent health problems [42]. 

As a theory-based intervention, the dietary intake programme applied all of the constructs of SCT as strategies for 
behavioral change [43]. The Social Cognitive Theory (SCT) is a widely used theory for nutrition education programming 
[44].   Social cognitive theory addresses motivation and also practical behavioral capability, including skill development, 
self-control or volitional choice, self-direction of behavior, and impediments and facilitators of behavior change [45].  

The Theory of Planned Behaviour (TPB) is an extension of the Theory of Reasoned Action (TRA). Both models are based 
on the premise that individuals make logical, reasoned decisions to engage in specific behaviours by evaluating the 
information available to them. The Theory of Reasoned Action (TRA) used in nutrition interventions guided the GTLW 
framework. In both GTLW and F2C, activities and messages at school were expected to influence children through 
changes in attitudes and perceived social norms. The Transtheoretical Model of Behavior Change (TTM) provides a 
framework for understanding a person’s intention to make a healthful behavior change and how he or she acts upon 
that intention [46]. Applying Diffusion of Innovations theory in school-based intervention to promote healthy dietary 
behaviors spreads through a community may identify several factors that influence behavior change. 

These health behavioral theories are useful to guide and develop intervention strategies. Therefore, studies based on 
theories are more effective in relation to behavioral changes compared to non-theoretical approaches [47].  There is 
evidence that theories are influenced by social and psychological determinants and that the approach is based on the 
self-regulation process and on how different social cognitive aspects are associated with eating behaviors [48].  Thus, 
application of theory should improve the effectiveness of interventions. However, most of the theories that are applied 
in behavior nutrition interventions provide information on what needs to be changed to promote healthy behavior but 
not on how change can be induced. Furthermore, some of these theories lack a strong empirical foundation and do 
better in explaining behavior intentions or motivation than actual behavior or behavior change. 

5. Conclusion 

Reviewed studies on snack food eating behavior have shown intervention strategies that most construct from theories. 
Most of the theories of behavior change applied in interventions provide information that needs to be changed to 
promote healthy behavior. Application of theories in interventions enhanced the effectiveness to promote nutrition 
behavior change. Striving to use theory more thoroughly by applying and testing theories would be crucial to 
recommend. Health behavior changes programs that address significant public health problems should strive to 
complement individually-oriented intervention models with strategies and models to develop healthier policies, 
systems and environments. For more effective interventions, behavior change theory needs to be further developed 
with stronger research designs and further development of behavior change theory should incorporate environmental 
change strategies.  
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