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Introduction

Despite the explosion of health-related mobile applications (apps) – now numbering more 

than 43,0001 – few are widely used. One quarter of all apps downloaded are only used 

once.2 Amongst apps that help people manage their health, most are only downloaded fewer 

than 500 times, and only five apps account for 15% of all health app downloads.2 However, 

research has shown that when they are used, health apps are successful at improving the 

user's health outcomes and preventing disease.3,4 Despite these successes of health apps, 

they are still not used to their fullest potential. A national survey found that while 58% of 

adults own a smart phone only half of these adults have apps on their phones.5,6 In fact, only 

one in three app users has ever down-loaded an app that helps track or manage health.6 

While health apps are not currently widely used, they are growing in popularity and could be 

an opportune platform to deliver health promotion campaigns. For this health promotion 

platform to be optimized, it is important that end-users are engaged in the health app 

development – a step that has been sometimes neglected in the health app development 

process to date.3

Key Ingredients For Successful Uptake And Use Of Health Apps

There may be several reasons that health app uptake has been disappointingly low. It is 

possible that the low uptake and use of health apps may be due to deficiencies in app design 

and a lack of app evaluation. Muessig suggests there is a lack of use of social marketing 

principles in app development.7 Additionally, Riley highlights the limited use of principles 

of behavior change theories in app development.8 Lastly, McCurdie notes that app 

development does not always use principles of user-centered design.3 Using these principles 
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synergistically could help create a health app that focuses on and engages the end-user while 

successfully affecting health behavior change.

Behavior Change Theories

Health promotion specialists use behavior change theories to develop health campaigns for 

target audiences. These theories evaluate environmental, social, and personal factors (e.g. 

norms, attitudes, and beliefs) that may be influencing health behaviors.9 There are many 

different theories; each has its own set of constructs that influence behavior change. Three 

commonly used theories are Health Belief Model, Theory of Planned Behavior, and Social 

Cognitive Theory (See Table 1).9 Each theory can stand alone or constructs from multiple 

theories can be combined and tailored to best fit the campaign's and the audience's needs.

User-Centered Design

User-centered design (UCD) is an iterative design process that engages the end-users 

throughout product development. UCD analyzes the usability, usefulness, and fit of a 

technology in the end-user's everyday life.10 When using this design process, the designer 

must ensure that the end-user is able to use the final product as intended, and can learn how 

to use it with minimal effort.11 Interventions that use UCD have a greater likelihood of 

achieving end-user engagement and being effective.3 UCD ensures the product creates 

sustained and positive behavior change.3 UCD can be especially beneficial in creating usable 

and sustainable health apps that account for end-users' needs and preferences. See Figure 1 

for a UCD model.

Social Marketing

Social marketing adopts traditional marketing principles to influence behaviors that improve 

health.12 It is most successful when used as a research-driven process that utilizes end-user 

feedback to create a tailored campaign for a specific audience.12 Social marketing is critical 

when planning health campaigns because it examines the viewpoint of the audience by 

incorporating the “Four P's of Marketing.” These Four P's are: product, price, place, and 

promotion.12 See Table 2 for how the Four P's could be operationalized for health apps.

The Bus Framework: A Comprehensive Tool For Creating Health Apps

The success of health apps may be improved by utilizing the BUS Framework, which 

incorporates principles from Behavior change theories, UCD, and Social marketing, or BUS. 

Figure 2 illustrates an app development framework incorporating all three of these to 

maximize app effectiveness. App creation should employ both quantitative and qualitative 

research methods. For example, quantitative methods could include surveying end-users 

about their health needs and their existing health knowledge, attitudes, and behaviors. 

Qualitative methods could include end-user interviews or focus groups for more in-depth 

feedback on health app prototypes.

Steps for Health App Creation

1) Situational Analysis—Performing situational analysis is the first step in app 

development. This analysis includes identifying the health problem, the target population 
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(i.e., the campaign end-users), the behavioral determinants of the health problem, and the 

campaign partners and stakeholders. Identification of the health problem includes reviewing 

existing data on the health of a specific population and understanding aspects of the health 

problem.13 The target population should be narrowed down to a group of people with 

common characteristics (i.e. attitudes, demographics, patterns of behavior).13 Such audience 

segmentation is necessary to create a more homogenous target population with more similar 

needs. Campaigns that target broad populations, such as “adults”, are less successful because 

of the diversity of knowledge, attitudes and health behaviors in this large of a population.13 

Also, successful campaigns should target determinants of behaviors (i.e. barriers and 

facilitators) that influence the health problem of interest in the target population.14,15 As 

noted in the Institute of Medicine report, Speaking of Health: Assessing Health 
Communication Strategies for Diverse Populations, “the more one knows about the 

determinants of a given behavior, the more likely it is that one can develop an effective 

communication intervention to reinforce or change that behavior.”16

After identifying the target audience and specifying the targeted health problem, it is 

important to identify and include partners and stakeholders to ensure that successful app 

creation and buy-in will occur. Partners are those who will support and promote the health 

campaign and may be advocates for the health issue. For example, the American Sexual 

Health Association could be a partner for a sexually transmitted disease (STD) testing 

campaign encouraging testing among female college freshmen. Stakeholders are third-party 

entities who may benefit from the campaign's success. For example, stakeholders could be 

pharmaceutical companies who market drugs to treat STDs, university health centers that 

provide STD testing to college students, and financial investors in the app.

2) Concept Generation and Prototype Design—After the health problem has been 

identified through situational analysis, the concept for the campaign should be selected. For 

the example given above, the campaign's concept would be increasing STD testing. The 

campaign developers should conduct surveys and interviews or focus groups with members 

of the target audience to understand their barriers and facilitators to STD testing. Based on 

these findings, constructs of behavior change theories can be utilized to design a prototype – 

a preliminary version of the final app – that meets the needs of the end-users. For example, if 

end-users are not being STD tested because they forget, the “cue to action” construct from 

the Health Belief Model could be incorporated in the app design to address this barrier. This 

could include the app sending the user a notification for her annual STD test. If end-users do 

not know where to get an STD test, the construct of “perceived control” from the Theory of 

Planned Behavior could be applied, and the app could use geo-sensing to show the user a 

map with nearby STD testing facilities.

Finally, if end-users do not know if they should be STD tested, “behavioral knowledge” 

from Social Cognitive Theory can guide the app developers in designing the app to provide 

users with the latest STD testing recommendations that are specific to them. The end result 

of this step could include picture mock-ups of the app screens and an outline of intended app 

functions.
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3) Prototype Development—The app prototype should be created using the design 

framework created in Step 2. End-users should be engaged to test progressive versions of the 

prototype through walk-throughs and usability testing.3,11 Walk-throughs entail guiding a 

small sample of end-users through all aspects of the prototype. The developers should 

present the app to the end-users to “find anomalies, improve the software product, [and] 

consider alternative implementations.”17 For example, in the STD testing app users would 

give developers feedback on whether the app should have its own calendar for testing 

reminders or if the app should connect to the existing calendar on the user's phone. End-user 

feedback could also reveal end-user preferences on the size of the radius of nearby STD 

testing clinics in the app's STD testing facilities map. Finally, usability testing should be 

done. This involves giving the prototype to the end-user and observing their ability to 

navigate it without aid from the developers.

4) Pilot Testing—The app should be given to a sample population of the end-users. These 

end-users should be given access to the app and use it in their everyday life for a defined 

period of time. This would allow the developers to ensure that the app is applicable in the 

end-users' natural environments. At the end of this period, end-users would give feedback to 

the campaign developers about their experience using the app and any input they have on 

improving it. This feedback can be gathered through surveys, interviews, and/or focus 

groups. End-user feedback allows the development team to see which aspects of the health 

app are working and which need to be changed to be more effective. Based on the results of 

the feedback, further iterations of the prototype can be created if necessary.

5) Campaign Launch—Once the final functioning app has been created and successfully 

pilot tested, it should be pitched to the stakeholders and partners in order to create buy-in for 

the final product. Should the stakeholders buy into the app, they will be more likely to 

provide support for the campaign, which could result in additional resources to launch the 

campaign to a wider audience and to make the campaign successful. At this point, the 

campaign can be launched and made accessible to the target audience through advertising, 

promotion by stakeholders and partners, and media reporting.

6) Evaluation—The final, and often overlooked, step is campaign evaluation. There are 

three types of evaluation13–process, outcome, and impact – all of which could use 

quantitative and qualitative methods to obtain feedback from all parties involved throughout 

the campaign development process (i.e., target audience, campaign developers, stakeholders, 

and partners). Process evaluation assesses if the health app was developed and implemented 

successfully. This evaluation should determine if the project was completed in the allotted 

timeframe, if the selected stakeholders and partners were actively involved in the project, if 

the app was developed within the budget, if the app was sufficiently publicized, if the target 

audience successfully downloaded the app, and if the target audience used the app. Outcome 

evaluation focuses on end-users' perceptions and interpretations of the campaign and the 

immediate behavior change that resulted from the health app. This evaluation should include 

assessing changes in knowledge, attitudes, and behaviors related to the targeted health 

problem. For example, outcome evaluation of the STD testing app would include 

determining if STD knowledge improved because of the app, if end-users were encouraged 
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to get STD tested because of the app, and if end-users had any barriers to using the app (e.g. 

the end-user was embarrassed about receiving calendar reminders about STD testing). 

Finally, impact evaluation measures the long-term, broader effect the campaign has on the 

end-users. This could include getting periodic STD testing data from university health 

centers over the duration of the campaign.

Conclusion

Smartphones and mobile applications are increasing in popularity. However, this technology 

is being underutilized for health, despite its potential to engage patients and influence 

positive health behavior changes. Successful health apps should be designed using the 

principles of behavior change theories, user-centered design, and social marketing as 

illustrated in the BUS Framework. Doing so would also help achieve the U.S. Department of 

Health and Human Services Healthy People 2020 objective of increasing the use of mobile 

technologies for health.18 Designing campaigns based on the BUS Framework could be a 

way to effectively use this burgeoning technology for creating positive behavior change and 

improving patient health.
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Figure 1. 
The User-Centered Design Process. (Adapted from McCurdie et al.)3
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Figure 2. 
BUS Framework: Steps for health app creation
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Table 1

Behavior change theories and their constructs, adapted from Theory at a Glance: A Guide for Health 

Promotion Practice.9

Theory Explanation Key Theory Constructs

Health Belief Model Focuses on an individual's perceptions of 
the threat posed by a health problem, the 
benefits of avoiding the threat, and factors 
that influence an individual's decision to 
avoid the threat

• Perceived susceptibility of a condition

• Perceived severity of the condition

• Perceived benefits of taking action to reduce risk or 
seriousness of the condition

• Perceived barriers to performing the action

• Cues to action

• Self-efficacy or confidence in one's own ability to 
take action

Theory of Planned 
Behavior

Addresses the relations between an 
individual's beliefs, attitudes, intentions, 
behavior, and perceived control over the 
behavior

• Intention to perform a behavior

• Attitude towards the behavior

• Perceptions of norms related to the behavior

• Perceived control over performing the behavior

Social Cognitive Theory Examines the process by which personal 
factors, environmental factors, and human 
behavior influence each other. This theory 
states that self-efficacy, goals, and 
outcome expectations affect the likelihood 
that a person will change a health 
behavior.

• Behavioral capability or knowledge and skill to 
perform a given behavior

• Expectation or anticipated outcomes of a behavior

• Reinforcements or responses to a behavior that 
increase or decrease the likelihood of occurrence
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Table 2

The Four P's of Social Marketing applied to a health app19

Social Marketing Principle Definition Principle applied to a health app

Product • Actual product: the specific behavior promoted 
by the marketing campaign.

• Core product: the benefit expected by the 
audience in exchange for performing the 
behavior.

• Augmented product: any tangible product or 
service that is created to assist in behavior 
change.

A health app would serve as the augmented 
product.

Price • Shows the advantages of the behavior change by 
pointing out the increased nonmonetary benefits 
for the desired behavior or the decreased 
nonmonetary cost for the desired behavior.

• The benefits may be intangible, or achieved 
years later, or both.

An exercise app could tell the user what 
weight loss would be achieved by performing 
a certain exercise. By combining encouraged 
behavior (i.e. exercise) and the positive end 
result (i.e. weight loss), the app could show 
how the benefits outweigh the cost of the 
behavior.

Place • Where and when the audience performs the 
behavior change.

• The place should be at a time and place that 
makes the behavior change convenient for the 
target audience.

A health app could encourage particular 
behavior changes by using a global 
positioning system (GPS) sensor. For 
example, when the end-user enters a grocery 
store, a healthy eating app could alert the user 
with a healthy recipe and a list of ingredients 
to buy. A health app could also use an alarm 
system to notify users to take their 
medications when they wake up.

Promotion • The promotion strategy refers to the message of 
the campaign and the communication channel 
through which this message is delivered.

For a health app the channel would be the 
mobile phone.
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