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Abstract: Advances in behavioral science are growing and technologies and portable devices are evolving. Taking into account the 

characteristics of human behavior and existing biases and heuristics, better and more effective applications can be designed to influence the 

acquisition and development of positive habits such as goal setting and achievement. This includes goals such as sports, healthy eating, 

acquisition of daily routine self-care skills, timely medication and more in order to gain self-confidence, confidence and develop an identity. 

This article will review existing methods for evaluating and synthesis behavioral interventions. The results of the study will be used to build 

an application to achieve goals. 
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1. Introduction 

In the age of digitalization and communication, the needs of 

citizens, business and society as a whole and their requirements for 

the efficiency and effectiveness of digital technologies are 

changing. 

Increasingly in the fast-paced dynamic daily life, it is 

technology that determines our behavior, our way of life. In most 

cases, our brains prefer shortcuts, automatic mode, and can be very 

easily engaged with the dynamic content offered by technologies 

such as television, the Internet, mobile devices and tablets. The web 

deprives us of the ability to concentrate, think deeply and think 

adequately. We can't keep our attention for long when we read, then 

"scan" or "look quickly" at the content, which is a sign that we are 

not only superficial, but also impulsive. Phones are the brain outside 

our body that we rely on more than our own brains. Technology has 

many advantages as well as many disadvantages.  

According to Chawla, in [6] there are basically 7 categories of 

applications that are successfully used by users: Game applications, 

Business applications, Educational applications, Lifestyle 

applications, Entertainment applications, Utility applications, Travel 

applications. The most commonly used of them are Game Apps and 

Entertainment Apps, which when overused can lead to a sedentary 

lifestyle, and unplanned activity sooner or later leads to health 

problems such as obesity, negative thinking, depression and 

dissatisfaction from life. This is one of the shortcomings of 

technology. 

One of the main benefits of using technology is that it can save 

us time to take advantage of and acquire or upgrade a skill [9], 

change our habits and improve our health, which is offered by Apps 

for a way of life [6]. These applications can be further categorized 

into three categories: applications in support of health professionals 

(for medical reference, such as drug forms); applications aimed at 

patients with specific conditions such as diabetes, etc. (applications 

that will inform consumers about the glycemic index of certain 

foods); and applications aimed at promoting healthy behavior 

(smoking cessation, physical activity, weight management and 

health improvement, etc.) [10]. 

Factors that influence behavior are the wide range of personal 

psychological, social and environmental factors (contextual) that are 

considered by the theory of behavior. Such factors are emotions, 

habits and routine actions. Behavior is a key factor in people's 

health, achievements and successes. 

Behavior change is always associated with effort, work and 

leaving the comfort zone, which requires a long period of time to 

achieve. To achieve a change in behavior, technologies are those 

that can offer the possibility of implementation without or with the 

remote intervention of specialists and in a combination of 

interventions. The team of authors in [5] argues that "there is a need 

to improve the evaluation of the design, implementation and 

effectiveness of health promotion interventions carried out through 

technology". In [10] they are also of the opinion that there is a need 

for quality control in the development of applications for changing 

health behavior. Therefore, in this article the focus will be on an 

overview of existing methods that influence the creation and 

evaluation of mobile applications related to changing consumer 

behavior. 

2. Existing methods, tools and taxonomies for 

evaluating a mobile application to change user 

behaviour 

The increased capabilities of mobile phones, tablets, computers 

are exploding in the number of mobile applications that can deliver 

behavioral interventions [10]. Behavioral interventions are often 

considered part of a complex system and in a digital environment as 

viable methods for presenting behavior in various applications for 

weight control, physical activity or goal management. 

The aim of the study is to determine the currently available 

methods and good practices for the evaluation and synthesis of 

behavioral interventions to be used in the development of a goal 

management application. 

3.1 Behavior change technique (BCT) 

The Behavior Change Technique Version 1 (BCTTv1) was 

developed by 400 international behavior change experts and is a 

hierarchical taxonomy [1] of 93 different Behavior Change 

Techniques (BCT) based on evidence of effective behavior change 

[2]. These techniques are classified and grouped into 16 categories 

with definitions and examples presented in [1]. This development is 

funded by the Medical Research Council [1] and provides a 

standardized approach to classifying the content of health 

promotion interventions [5]. This is the most useful tool used by 

psychologists in clinical practice [2]. BCT is a reproducible 

component of an intervention aimed at: 

• change or redirect causal processes that regulate behaviour [3] 

• to clarify the active ingredients of interventions to change 

health behaviour in systematic reviews [5] 

• allows for a better assessment of the effectiveness of specific 

intervention techniques [4] 

• be used by practitioners and researchers. 

BCTTv1 offers a reliable method for identifying, interpreting 

and applying the active ingredients of behavioral change 

interventions [1]. Defines in a wide range of behavioral techniques 

for interventions such as physical activity, alcohol use, adherence to 

drugs, condom use and behavior of health professionals [3], 

smoking cessation, HIV testing, mental health, vaccination, 

changing eating habits in adolescents, to promote healthy behavior 

using social media in a web-based environment [5]. This framework 

is based on three levers for behavior change - motivation, 

opportunity and ability [2]. 

4.2 The CALO-RE taxonomy 

The CALO-RE taxonomy is an advanced taxonomy of 

behavioral change techniques and is based on the initial systematic 

development of Abraham and Michie [8]. The abbreviation CALO-
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RE [7] comes from The Coventry, Aberdeen, and London - 

Refined, the places where all researchers have contributed to the 

improved taxonomy. They introduce additional classifications of 

behavioral change techniques with fewer conceptual problems, less 

overlap between elements, and is more comprehensive [4]. This 

taxonomy is a clear guide created by 40 behavioral change 

techniques for researchers and practitioners. Its aim is to propose 

the identification and classification of more effective techniques for 

physical activity and healthy eating in interventions [4]. 

Self-efficacy, attitudes, motivation, intentions and perceptions 

of risk are a set of psychological precursors of physical activity 

[4,7]. They lead to increased participation in physical activity. 

The development of taxonomy offers [7]: 

• for the correct mapping of the theoretical constructions in 

techniques for behavior change and more realistic testing of the 

effectiveness of the individual theoretical components within the 

intervention. 

• optimizing overlapping elements or redundant elements of 

behavior change techniques driven by multiple theoretical 

components or frameworks. 

• strengthening the link between theoretical knowledge and 

behavioral change techniques may allow researchers to discover the 

basic mechanisms of intention and behavior of physical activity. 

5.3 Mechanisms of Action (MoAs) 

The term 'mechanism of action' (MoAs) is used by healthcare 

providers, such as doctors, pharmacists and psychiatrists, when 

discussing the treatment of medical and mental illness [15]. Many 

actions that take place in our bodies occur through a specific series 

of machine-like events and go through some mechanism of action 

(MoAs) to be performed. 

MoAs are a set of theoretical constructions that can be 

characteristics of the individual (intrapersonal psychological 

processes) and characteristics of the social and physical 

environment (social support). They are defined as elements 

representing "beliefs about abilities", "knowledge" and "regulation 

of behavior", etc. [3]. 

It has been found that goal setting and self-control are related to 

techniques for self-regulated behavior and increased effectiveness 

in interventions aimed at diet and physical activity. These 

interventions can be applied on an individual level, in close 

relationships (family environment) [17] or in a group [16], with the 

influence of small groups offering social support and shared hope 

for personal change. In (fig. 1) presents a guide to the MRC process 

[16] for working with complex interventions. The common 

processes that may occur in group interventions should be described 

and evaluated “(1) how they are delivered and implemented 

(fidelity and quality of execution), (2) their mechanisms of action 

(causal processes that generate change) and (3) whether or not and 

how they can work differently in different settings and contexts 

(contextual influences)” [16]. 

 
Fig. 1 Components influencing behavior change and outcomes in group 

interventionsГрешка! Източникът на препратката не е намерен.. 

6.3.1The relationship between BCT and MoAs and its 

frequency 

The link between BCT and MoAs is important not only for the 

development but also for the evaluation of interventions. In [3], 

2636 summary hypothetical BCT-MoA relationships between 70 

BCTs and 25 MoAs were identified, presented in two tables 

defining the relative frequency of BCT-MoAs and a heat map 

visually representing the frequency of BCT-MoA bonds with for 

easier interpretation. The first table in [3] describes the most 

commonly associated 51 BCT and MoA, which reflect hypothetical 

causal pathways. The second table presents the most commonly 

associated 24 MoAs with BCT. All of them can be used as a starting 

point and improvement of methods for design and evaluation of 

interventions, and can be used to develop a framework for 

designing and conducting empirical tests of BCT-MoA 

relationships. 

Factors that facilitate behavior change, for example, may be: 

• BCT "step tasks" - "setting easy tasks to perform, making 

them increasingly difficult but achievable until the behavior is 

completed" 

• BCT "Restructuring the social environment" - "change or 

advice to change the social environment to facilitate the 

implementation of desired behavior or to create barriers to 

unwanted behavior" 

Table 1: The most common connections are between BCT and MoAs 

BCT - intuitive MoAs 

action planning goal setting (behavior) 

Solving problems 
Beliefs in Abilities 
Environmental context and resources 

Skills 

Health Information 

Health Information 
Knowledge 

Conviction of Consequences 

Attitude to behavior 
Perceiving Sensitivity / Vulnerability 

Intention 

Behavior Demonstration Social Learning / Imitation 

Expected regret 
 Information about 

emotional consequences 

Emotion 

Behavioral practice / 
rehearsal, 

Demonstration of Behavior  

Verbal persuasion of 
abilities 

Beliefs about abilities 

Instructions on how to 

perform the behavior 
 

 Intention 

BCT - less obvious MoAs 

Mental rehearsal for 

successful presentation 
Valuables 

Table 2: Specific relationships between BCT and MoAs 

BCT - intuitive MoAs 

Behavior Demonstration Social Learning / Imitation 

Information on health effects 

Significance of the consequences 

Information on social and 
environmental consequences 

Information on emotional 

consequences 
Pluses and minuses 

Material incentive (behavior) 

Paste / Reframe 
Incompatible beliefs 

Attitude to behavior 

Information on health effects 

Knowledge 

Beliefs about the consequences 
Intention 

Attitude to behavior 

Perceiving Sensitivity / 
Vulnerability 
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According to [3], the choice of BCT is made on the basis of 

Bandura's theory of self-efficacy - the stimulating attempt to master 

through behavioral practice. 

7.4 Behavior Change Wheel (BCW) 

Behavior Change Wheel (BCW) has been developed from 19 

behavioral change frameworks, but none of these frameworks have 

been found to be exhaustive. The BCW model is also known as 

COM-B and is a systematic way of characterizing the intervention. 

BCW is designed to support the design of the intervention and to 

improve the intervention evaluation process. Outcomes can be 

related to mechanisms of action (MoA) and diagnose why an 

intervention does not achieve the desired goal. COM-B and BCW 

analysis provide a broader approach to addressing the issue, while 

addressing issues of ability (example: appropriate and convenient 

way to raise the topic of smoking that is rewarding) and 

opportunities (example: compliance) with advice for a short period 

of time) [13]. BCW is designed to answer the question of whether 

an intervention strategy meets or does not meet expectations. This is 

not a behavior change plan, but an opportunity to use the available 

resources to achieve a strategy [13]. 

The process of designing behavioral change interventions 

involves understanding target behavior and designing specific 

behavioral change techniques [12]. 

The BCW model aims to address the constraints that behavior is 

driven primarily by beliefs and perceptions, unconscious biases, or 

the social environment by synthesizing the general characteristics of 

frameworks and linking them to a pattern of behavior to be 

applicable in any environment [13]. COM-B is useful because it 

ensures that the designer of the intervention will not be involved in 

thinking on one level only. 

The BCW model consists of three layers (fig. 2). The first 

innermost level, using the COM-B model, determines the sources of 

behavior. The next level offers nine intervention functions, which 

are selected depending on the specific COM-B analysis. The third 

outermost level presents seven types of policies that can be used to 

provide these functions (example: educational, persuasive) to 

interventions. 

 

Fig. 2 Behavior Change Wheel. 

 

The following should be considered when using BCW: 

• The conditions in which a behavior takes place can be changed 

and therefore there is no specific practical method for the direct 

evaluation of interventions. 

• In the absence of relevant evidence, assessment is the first 

principle for designing interventions. But if there is evidence, it 

should not be replaced by assessment. 

• The time and resources to develop an intervention strategy 

will depend on the importance of the problem and the needs of the 

situation. 

Intervention design can be more systematic using the 

MINDSPACE framework preferred by the UK government and 

Intervention Mapping, an approach that has been adopted in a 

number of other countries. None of these frameworks covers the 

full range of available intervention options that may be important 

and are indeed covered by other frameworks [13]. 

2.5 Application quality assessment tool 

In [10], a tool for evaluating the quality of the application and 

its implementation is proposed, which is systematic and time-

consuming (approximately 30 minutes per application). This tool 

offers nine key questions to be answered when creating an 

application and then assessing the quality of an application to 

change health behavior: 1.The purpose of the application, 2. 

Planning and development of the application (cooperation with the 

target group - users / professionals), 3. Usability (to include some 

special features for those with special needs (such as the ability to 

change the font size or read the text aloud)), 4. Initial assessment 

and adaptation (possibly subjective), 5. Behavior change techniques 

used (to make changes in the environment to maintain a change in 

behavior; self-monitoring; feedback on a behavior or its result; 

prioritizing actions in their plans), 6. Maintaining behavior and 

recurrence prevention, 7. Application evaluation, 8. Documentation 

and 9. Data protection. The tool can generate dialogue between 

clinicist, application developers, patients, regulators and be used by 

application developers to improve the quality of applications and 

contained a relatively large number of questions. 

2.6 Quality dimensions  

According to [14], Maxwell proposes six dimensions of 

healthcare quality: accessibility (easy access to all patient groups), 

relevance to community needs, efficiency, equity (fairness in 

distribution), acceptability, efficiency and cost-effectiveness. Low 

price). And Donabedian offers three key elements on the quality of 

healthcare: structure (facilities and health professionals available), 

process (actions through which health care is provided) and results 

(results of actions). These quality measures were developed before 

the existence of mobile phones. 

A measure of reliability for the presence or absence of BCTs 

can be established by calculating Cohen kappa corrected deviation 

statistics (PABAK). 

2.7 Mobile Application Rating Scale (MARS) and ENLIGHT 

scale 

The MARS scale is a multidimensional tool most widely used 

to assess the quality of MHA, containing four dimensions: 

engagement (5 elements: fun, interest, individual adaptability, 

interactivity, target group), functionality (4 elements: performance, 

usability, navigation, design of gestures), aesthetics (3 elements: 

layout, graphics, visual appeal) and quality of information (7 

elements: accuracy of application description, objectives, quality of 

information, amount of information, quality of visual information, 

reliability, evidence base) . Items rated 1 to 5 (1-inadequate, 2-poor, 

3-acceptable, 4-good and 5-excellent). 

The ENLIGHT scale is a quality assessment tool for MHA 

containing seven dimensions: usability (3 items), visual design (3 

items), user engagement (5 items), content (4 items), therapeutic 

persuasiveness (7 items), therapeutic union (3 points), and general 

subjective assessment. Items are rated from 1 (= very bad) to 5 (= 

very good). 

In [18] the constructive validity of MARS is evaluated and the 

simultaneous validity between MARS and ENLIGHT is determined 
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by correlation. It is found that there is a high correlation and good 

parallel validity between the two rating scales. MARS can become a 

reliable tool for assessing the quality of MHA. 

In [11] it is a guide to international methods for evaluating 

health medical applications in the digital environment, where 

variants of the MARS instrument are presented. 

3. Strategies and applicability of assessment 

methods in the digital environment 

To improve the design of more effective interventions, a clearer 

understanding of the processes by which individual BCTs have their 

effects is needed. It is necessary to first have an understanding of 

the target behavior and then to use specific techniques in designing 

a behavior change intervention [12]. In order for an intervention to 

show that it leads to a change in behavior, it must be long-term 

enough, because a change in behavior takes time. In [13] argues that 

all behavior change interventions operate in a social context, and 

effectiveness is the only criterion for designing an intervention. The 

process of designing interventions presented in (fig. 3) is linear, but 

it is possible that there is a cycle between some of the steps. This 

makes this approach flexible. 

 
Fig. 3 Behavior change intervention design process. 

Automated health behavior tracking offers the ability to track 

and collect data on users' location, movement, emotions, and social 

engagement. Mobile phones have many advantages: low cost; can 

collect, analyze and transmit data; provide location data; to assess 

the mode and speed of travel, etc. All these advantages predispose 

to tracking the status or use of text messages as a kind of warning, 

reminder to change behavior [10, 14]. Such interventions can be 

cheaper and more convenient, and partially replace professional 

care (in the absence of staff). 

According to [10], most applications are not so much focused 

on behavior change as on intervention. Applications that promote 

self-control of diet and exercise according to [10] have been shown 

to reduce waist circumference and increase physical activity and 

diabetes control. It is argued that none of the applications studied 

encourage consideration of goal setting and then maintenance. 

Other applications according to [10] "ensure that feedback and 

monitoring last at least one year and encourage the development of 

a routine." 

Another study [12] showed that "active video games" promote 

physical interactivity, lead to moderate activity and change in 

behavior, especially in children. Fun and interactive technologies 

(video games) can initiate better activity in conjunction with cycling 

compared to traditional training [12]. And in weight loss 

interventions it is found that receiving 2-5 personalized SMS per 

day, tips and questions on various topics has led to weight loss more 

than receiving only printed materials for weight control. 

According to [14], studies with 400 Physical Activity (PA) 

applications have found that each application contains at least one 

BCT, with an average of 7 and a maximum of 13 BCT, and that for 

none of them a user is not involved in their development, they have 

been developed rapidly for commercial purposes and with the rare 

involvement of experts, there is no evidence of their effectiveness 

and alternative methods of evaluating applications are needed. The 

most common BCTs are feedback and monitoring, goal setting and 

action planning, and self-regulatory strategies are effective in 

increasing physical activity. There is no evidence that BCT can 

increase behavioral change. Only 3 out of 9 BCTs were used in the 

BCT "Objectives and Planning" group. The most commonly used 

BCTs in physical activity applications are feedback on content 

behavior and quality. Evidence and theoretical frameworks are vital 

in developing behavioral change interventions. 

According to [5], the Internet provides interventions that can be 

effective in promoting health and changing health behaviors. The 

need for the implementation and effectiveness of interventions to 

promote health and improve design evaluation through social media 

technologies is emphasized. It is argued that the behavioral 

mechanisms of social media interventions can have a positive 

impact by emphasizing the use of BCTs for goal setting and self-

control in adolescents' diets, for self-directed activities such as 

tracking diary steps or using a pedometer in interactive social 

media. Several studies have found BCTs, such as explicit approval 

and virtual rewards,  that influence individual attitudes and health 

behaviors. Approvals can be as positive messages from participants, 

forwarding emails and comments, likes on Facebook and Twitter. 

Virtual rewards such as likes, smiles, congratulations, badges, 

virtual gifts or stars are built into the design of the intervention to 

recognize the achievements of the participants. Studies have shown 

that the most common BCT on social media are social support, 

instructions on how to perform the behavior, a reliable source, 

social comparison, information on health consequences, instructions 

on how to perform the behavior, self-control of behavior, goal 

setting behavior, adding objects to the environment. It is 

emphasized that BCTs for goal setting and action planning have 

been used very little in the included studies. 

In [19] the development of an application for weight monitoring 

is presented. Befor the design of the application, a study was 

conducted on behavioral strategies, stating that self-monitoring is a 

"cornerstone" and problem-solving is an "active ingredient" in 

behavioral weight loss interventions. It has been found that people 

who use an application to overcome depression (problem solving) 

recover much faster than others who do not use the application. In 

order to evaluate the application on the feasibility, acceptability and 

use of the application, users were tested within 8 weeks and 

together with the application offers guidance and support through 

membership in a Facebook group. This is one of the ways an 

application can be useful together with an included social element. 

The results of the study show that applications may support 

behavior change. 

4. Conclusion 

The design and development of digital products and services 

requires multidisciplinary skills and an understanding of the 

contextual experience of potential users [14]. Behavioral 

interventions are often used to increase self-efficacy and aim to 

change behavior, which is a key factor in human health. The 

influence and support of relatives, the partner [17] are a social 

factor that indicates an influence on behavior change. Despite the 

huge amount of research, there is still insufficient evidence that 

digital interventions with individual factors improve people's ability 

to regulate their behavior. 

Given the most common links between BCT and MoAs, the 

Behavior Change Wheel, the MARS, ENLIGHT Quality 

Assessment Tools or Scales, and the applicability of behavior 

change and assessment methods in the digital environment, it can be 

concluded that they are all necessary tools and shared experience 

for future application development. Existing methods and tools for 

developing and evaluating health mobile applications aim to help 

application developers anticipate the use of behavioral taxonomies 

in order to increase the trust, usability of users and clinics. The 

researches conducted on existing digital applications and the 

interventions used in them, their testing with users and their 

evaluation is an invaluable starting point that will be taken into 

account when creating an application for goal management. 
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