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Abstract 
Persuasive technology in mobile applications can be used to influence the 

behaviour of users. A framework known as the Persuasive Systems Design model 

has been developed for designing and evaluating systems that influence the 

attitudes or behaviours of users. This paper reviews the current state of mobile 

applications for health behavioural change with an emphasis on applications that 

promote physical activity. The inbuilt persuasive features of mobile applications 

were evaluated using the Persuasive Systems Design model. A database search 

was conducted to identify relevant articles. Articles were then reviewed using the 

Persuasive Systems Design model as a framework for analysis. Primary task 

support, dialogue support, and social support were found to be moderately 

represented in the selected articles. However, system credibility support was 

found to have only low levels of representation as a persuasive systems design 

feature in mobile applications for supporting physical activity. To ensure that 

available mobile technology resources are best used to improve the wellbeing of 

people, it is important that the design principles that influence the effectiveness of 

persuasive technology be understood. 

Keywords 
Persuasive technology 

Behaviour modification 

Mobile Application 

Health Education 

Physical Activity 

Introduction 

The growing impact of mobile health applications to inform, educate and persuade 

consumers should not be underestimated. The nature of these systems is such that 

they can have far reaching impact on people and communities that may not 

otherwise have access to suitable health education resources. To ensure that this 

expanding field is developed to its greatest potential, we must strive to fully 

understand how the available mobile technology resources can best be used to 

improve the wellbeing of people. It is especially important for government 
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endeavours that the design principles that influence the effectiveness of persuasive 

technology be understood. 

Lifestyle modification is an important feature of chronic disease management. 

Physical activity is one aspect of lifestyle modifications that could be an effective 

tool in reducing rates of hospital admission and reducing risk of mortality. 

Increasing physical activity to low or moderate levels can result in lower risk of 

mortality from all causes [1]. Worldwide 31.1% of adults are categorised as 

inactive, ranging from 17% in Southeast Asia to 43% in the Americas and the 

eastern Mediterranean [2]. This level of inactivity is inconsistent with the levels of 

physical activity required to maintain good health. To promote and maintain 

health it is recommended that healthy adults engage in moderate-intensity 

physical activity for 30 minutes on five days of each week [3]. 

The prevalence of non-communicable disease such as cardiovascular conditions, 

respiratory conditions, and type 2 diabetes has increased worldwide; with 60% of 

total mortality being attributed to non-communicable diseases globally [3]. 

Although there are numerous causes of non-communicable disease, physical 

inactivity can account for a significant share of this burden. For example, Lee et 

al. [4] found that physical inactivity is responsible for 6% of the burden of disease 

from heart disease, 7% of type 2 diabetes, and 10% of breast cancer and 10% of 

colon cancer. In total, physical inactivity is responsible for 9% of all premature 

mortality [4]. Studies indicate that interactive computing could change 

consumers’ attitudes and behaviour with regard to their healthcare management 

[5] as this could reach a wider audience. Studies in Australia indicated that the 

rural population is physically less active than its urban counterpart due to limited 

accessibility to services and facilities [6]. Morgan et al. also noted in their study 

that face-to-face programs for weight management are less attractive to men [7]. 

Effectiveness of the Internet in modification of consumer behaviour has also been 

reported in previous studies [5,8-11]. Advances in mobile technology may provide 

some solutions to global health issues caused by physical inactivity. The 

developing field of Mobile Health provides an opportunity to improve disease 

prevention and management through the use of mobile technology [12]. The 

increasing prevalence of smartphones and an increase worldwide in Internet 
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access suggests that mobile technology could play an increasingly significant role 

in health education in the future. There is considerable potential for healthcare and 

clinical intervention to be transformed by mobile technologies [13].  

Prior research has identified that information systems can be used to influence the 

behaviour of users. Context plays an important role in influencing behaviour by 

persuasion. Persuasion of users to improve physical activity would be different 

from persuading users to take medication or cease smoking. Behaviour techniques 

that should be used in persuasion include engaging the patient in interactive 

conversation. Therefore, persuasive systems should mimic or extend the patient-

provider communication [14]. Moreover, information provided should be from a 

trustworthy source. Online information provision needs to be credible to 

consumers [15]. Several researchers have studied the tailoring of systems 

according to the users’ needs [16-19], providing interactivity of the system for 

better communication [20-22], and social support [23,24]. A framework known as 

the Persuasive Systems Design (PSD) model has been developed for designing 

and evaluating systems that influence the attitudes or behaviours of users [10]. 

The model describes seven postulates that need to be addressed when designing or 

evaluating persuasive systems. These postulates relate to the users of persuasive 

systems, persuasion strategies, and system features. In addition to this, the model 

defines twenty-eight design guidelines. The guidelines describe system features 

that will improve the persuasiveness of a system. The system features are divided 

into four categories: primary task support, dialogue support, system credibility 

support, and social support. For persuasive systems features and categories, see 

Appendix A. 

Persuasive technologies in mobile applications promoting physical activity are 

becoming increasingly prevalent as access to smartphone technology increases. 

Mobile applications are being developed that incorporate numerous persuasive 

design features that are being used to modify the behaviour of users. These 

applications are continually improving and are being used more and more by 

people in their daily lives. Individuals are being motivated and inspired to achieve 

their fitness goals and improve their wellbeing. Although several applications 

such as Nike[10] and other applications have been seen, there is a lack of 
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comprehensive reviews on the design features. By utilizing the theory based 

framework PSD, this study will review the persuasive features of current 

applications available. The results from this study will identify the emphasis, gaps 

and commonly present design features in mobile application for motivating 

physical activity. 

This article aims to review current state of mobile applications for health 

behavioural change with an emphasis on applications that promote physical 

activity. The inbuilt persuasive features of these applications will be evaluated 

using the PSD model.  

Methods 

Literature Search 

A database search was conducted to identify relevant articles using the online 

database Scopus. The search was conducted in December 2014 and targeted 

articles published from 2005 through to 2014. A keyword search limited to the 

article title, abstract and key words was performed using the following search 

string: (mobile OR “smart phone” OR smartphone OR wireless OR handheld) 

AND (persua* OR ((behaviour* OR behaviour*) AND (influen* OR modif* OR 

chang*))) AND (“physical activity” OR mhealth* OR health* OR exercise OR 

wellness OR fitness). 

Inclusion and Exclusion Criteria 

To be considered for inclusion in the review, articles were required to meet the 

following criteria. Firstly, publication in a peer reviewed academic journal or peer 

reviewed report from an international scientific conference. Secondly, the article 

must discuss mobile applications intended for use on a smartphone or similar 

wireless mobile device. Thirdly, the article must be related to the design features 

that promote physical activity, for example reducing sedentary behaviour or 

encouraging exercise. Articles that focused on other forms of behavioural 

modification such as smoking cessation, nutritional intervention, or medication 

adherence were excluded from the review. 

5 

 



Data Extraction 

Using the inclusion and exclusion criteria previously outlined, a suitable number 

of articles were identified for further analysis. These articles were then reviewed 

using the PSD model as a framework for analysis. Data extraction and coding 

were conducted through two researchers reading through these articles, 

identifying quotes applicable to design features, and coding them in an excel 

spreadsheet. The persuasive design features were extracted in four categories: 

primary task support, dialogue support, system credibility support, and social 

support. Each of these categories was further divided into seven sub-categories. 

Coding discrepancies and interpretations were identified and discussed, involving 

all authors and final coding was presented after the consensus. The data extraction 

process is presented in figure 1. Figure 2 presents the design features present in 

each category. Figure 3 presents the mapping of the design features in each 

category. 
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Figure 1: Data extraction  
 

Results  
 

The database search yielded 1366 unique, potentially relevant articles. From this 

set of articles, 1134 were excluded on the basis that the article title did not meet 

the inclusion criteria. Of the remaining 232 articles, a further 196 were excluded 

on the basis of the article abstract. The full text of the remaining 36 articles was 

assessed and 16 articles were excluded on the basis that the article did not provide 

sufficient examination of persuasive design features. The resulting 20 articles 

were included in the review. Eleven of those articles were randomized controlled 
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trial or outcome studies, five articles focused on software design and evaluation 

and the remaining articles are on focus groups and interview studies on 

stakeholders’ opinions on smart phone apps for physical activity (see Table 1).   

Table 1 Study type in reviewed articles 

Antpas 2014 Focus group, intervention design 

Artega et al. 2010 Prototype development 

Ayubi  & Parmanto 

2012 

System development, Persuasive social 

network for physical activity 

Bond  et al. 2014 B-mobile, smart phone based outcome 

study 

Chang et al. 2012 User decisions for app use 

Dantzig  et al. 2013 Randomised controlled trial for app and 

feedback 

Dennison 2014 Focus group on smart phone app support 

life style 

Duncan et al. 2013 Randomised controlled trial 

Foster et al. 2010 Quasi experimental study 

Fukoka et al. 2011 Randomised controlled trial 192 female 

Glynn et al. 2013 Randomised controlled trial 

Harries et al. 2013 Randomised controlled trial 152 

He et al. 2013 Evaluation study 

Hebden et al 2012 Development of 4 apps 

Hong et al. 2013 Stakeholders feedback to design 

Khan & Siddiqi 

2012 

Activity monitor with smart phone 

King et al .2013 Intervention study for 8 weeks 

Klasnja et al .2009 Three week trial with field study 

McMahon et al. 

2013 

Design and evaluation 

 De Oliveira & Software architecture of the system and 
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Oliver 2008 evaluation 
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    ×   × ×  ×                  [25] 

  × ×                         [26] 

    ×                        [27] 

    ×     × ×    × ×   ×   × ×    ×  [28] 

 ×  × ×   ×  ×   ×          ×    ×  [29] 

    ×    ×             × ×      [30] 

    ×      ×            ×      [31] 

    ×                        [32] 

 ×  ×    × ×  ×  × ×        × × ×  × ×  [33] 

    ×        ×                [34] 

  ×  ×     ×         × × × ×       [35] 

            ×  ×  ×     ×       [36] 

×    ×        ×          ×  ×  ×  [37] 

          ×                  [38] 

    ×      ×             ×     [39] 

 ×   ×   ×  × ×                  [40] 

                      ×      [41] 

       ×                     [42] 

    ×    ×    ×          ×      [43] 

    ×                      ×  [44] 

Illustrations in figure 2 and table 2 show features that are highly present in articles 

on physical activity intervention studies, those features that were occasionally 

mentioned, or those that were not cited often in these articles. Visualisation of 

persuasive features is presented to provide more insights about the highlights, 
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gaps and blank spots [45] in current mobile application persuasive design features 

on physical activity. Figure 2 shows the bar chart to present a visual indication of 

each category of persuasive features present in reviewed articles. Figure 3 

illustrates the map of persuasive design features in dyad. The structure of dyadic 

association among persuasive feature categories is displayed. The top left 

triangular submatrix displays the dyads among the primary task support feature. 

The submatrix below that represents the association among primary task support 

and dialogue support features, and so on. 

 

 
Figure 2: Frequency of persuasive features present in reviewed articles 
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Figure 3: Heat map of persuasive features in dyad 

Primary Task Support 

The primary task support category includes design principles that support the 

carrying out of the user’s primary task [10]. Primary task support features assist 

the user in achieving the original task for which they are using the system, in this 

case the act of engaging in physical activity. Self-monitoring was found to be the 

most widely represented primary task support feature in the articles reviewed. The 

majority of articles (14 out of 20) in the review included some reference to or 

discussion of self-monitoring features. The remaining primary task support 

features were represented in far fewer articles. Reduction (1 out of 20), tunneling 

(3 out of 20), tailoring (2 out of 20) and personalisation (3 out of 20) were 

discussed in only a small number of articles. Simulation and rehearsal were found 

to be absent from the articles reviewed. 

Self-monitoring was found to be the most common persuasive design feature 

discussed in the reviewed articles. Self-monitoring was implemented in the form 

of manual logging [27] or automatic tracking of physical activity [30], either in 

terms of step count [29], distance travelled [30], active time [31] or sedentary time 
11 

 



[25], or other self-evaluation criteria. A qualitative study of user’s attitudes 

towards mobile application promoting physical activity indicated that self-

monitoring is considered to be an important tool in behaviour modification [28]. 

Applications incorporated the inbuilt motion sensors of the mobile device, or 

manual logging tools, to record the physical activity of the user. The data could 

then be utilised by the application to provide feedback to the user. In general, a 

cycle of data capture and feedback is a powerful tool in effectively persuading the 

user to modify their behaviour. 

The reduction principle was commonly implemented through the automatic 

monitoring of daily step count using inbuilt motion sensors. A feature such as this 

can make the user aware of the physical activity that is inherent in daily activities, 

rather than in activities that the user would consider intentional exercise. The user 

can then gradually change their current behaviour to include more physical 

activity as part of their daily routine, such as taking the steps instead of the 

elevator [29]. 

Tunneling identified in the review included applications that provided guiding 

information to the user based on the individual’s physical activity levels, and 

applications that require the user to answer a series of questions that subsequently 

result in the provision of recommendations based on the answers provided. For 

example, the user is prompted to answer a series of questions at the end of each 

day. The answers to these questions result in additional questions being asked or 

in suggestions being provided to the user that are designed to influence the user’s 

behaviour [40]. 

Tailoring identified included providing tailored feedback to the user based on the 

data gathered from responses provided by the user [26] or data gathered via the 

inbuilt sensors in the device [35]. Tailoring was generally implemented in the 

form of tailored text content, using the personal information of the user to select 

appropriate health messages. 

Personalisation identified in the review used the information of individual users to 

personalise text content and provide personalised goals to the user. The 

personalisation of text content was implemented by using the personal 
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information of the user to create text content directed to that individual containing 

their personal information [26]. User goals were personalised by utilising the 

user’s personal information, including information about the user’s physical 

activity levels, to generate goals or targets for that individual [29].  

Dialogue Support 

The dialogue support category includes design principles that support human-

computer interactions in a way that users would consider to be social or 

interpersonal interactions. These interactions incorporate feedback to the user in 

the form of dialogue such as prompts, suggestions and reminder. Users are 

encouraged by the application and are subsequently motivated to engage in 

physical activity [10].  

The categories of suggestions (7 out of 20), praise (5 out of 20), rewards (4 out of 

20), and reminders (4 out of 20) were all found to be represented in the articles 

reviewed. The principle of liking (6 out of 20), which requires that the system be 

visually attractive in order to persuade users, was found also to be relatively well 

represented. The principle of social-role (1 out of 20) was discussed in only one of 

the articles and the principle of similarity was absent from the articles reviewed. 

The implementation of praise was typically in the form of messages praising the 

user in response to a goal being achieved or in response to user data captured by 

the application. After successfully responding to a prompt by performing a 

physical activity, a user might receive a message praising their accomplishment 

[25]. Applications provided both positive and negative messages depending on the 

activity levels of the individual [29]. Applications provided praise to the user 

based on the user’s response to questions asked at the end of each day [40]. 

Rewards were typically implemented in the form of symbolic visual rewards 

displayed to the user upon completion of a task or goal. Users were rewarded with 

a visually appealing symbols displayed on the application dashboard each time the 

user completed a physical activity [25]. Reward systems were implemented that 

encouraged users to complete physical exercise task with a series of rewards that 

could be progressively unlocked as the user completed exercise goals [30], or 

reached behaviour change milestones [33]. 
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Reminders were often implemented as periodic messages sent to the user 

reminding them to check the application. Generic daily or weekly reminders were 

sent encouraging the user to continue using the application [29]. Reminders were 

sent to those who did not meet their goals to maintain the motivation of the user 

[35]. Applications that required the user to submit information such as step count 

at intervals used reminders to prompt the user to log their data [40]. 

Suggestion entails a message recommending a particular behaviour be carried out. 

Suggestion was used to reduce the amount of time a user remained sedentary. 

When inbuilt sensors detected that the user had remained sedentary for a period of 

time, the application prompted the user with a suggestion to engage in physical 

activity [25] [38] [31]. Suggestion also came in the form of motivational text 

suggestions [39] or video clips that provided tips or motivational messages to the 

user [40]. A study of the attitudes of users towards the persuasive features 

revealed that users may sometimes perceive suggestions to be too obtrusive to 

them [28]. 

Liking was typically implemented as presenting information or feedback in a way 

that was visually appealing to the user. Information was presented in a fun or light 

hearted way in order to engage users [29]. Applications used visually pleasing 

display features that allowed user feedback to be not only liked by the user, but 

also to convey complex information in a pleasurable way [33]. Metaphorical 

representations were commonly used to display the user’s physical activity in a 

way that was intuitively understood by the user [34] [37]. 

Social role was implemented in one application in order to promote appropriate 

use of the electronic message board feature. The system posted messages using 

conversational language on the message board purporting to be written by users of 

the application [33]. Users would interpret these messages as being posted by 

members of the community, and as such the application can be said to be adopting 

a social role. The purpose was to positively influence behavioural norms within 

the message board. 
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System Credibility Support 

The system credibility support category comprises design principles that suggest 

the persuasive capability of a system can be improved by incorporating features 

that indicate to the user that the system is credible. This category was not well 

represented in the articles reviewed. Trustworthiness (2 out of 20), expertise (1 

out of 20), authority (2 out of 20), surface credibility (1 out of 20), third-party 

endorsement (1 out of 20), and verifiability (1 out of 20) were each found only in 

a small number of articles. Real-world feel, which involves highlighting the real 

people behind the system content, was absent from the articles reviewed. 

The trustworthiness of applications was found to be of concern to users, 

particularly trustworthiness in terms of accuracy of data collected by the 

application [28]. However, most users evaluated trustworthiness solely on the 

appearance of the application. Therefore, conveying trustworthiness in the visual 

appearance of the application is an important aspect of the design [36].  

The principles of authority and expertise were also identified as a concern to users 

of persuasive applications. Applications that were developed by reputable sources 

or applications that had been developed by experts were perceived as more 

influential [28]. One application implemented the principle of authority in a 

feature that allowed users to access health information from authoritative sources 

[35].  

Similarly to trustworthiness, the surface credibility of an application is important 

in gaining the trust of the user, and therefore in increasing the persuasive power of 

the application. As with respect to trustworthiness, users base their trust on the 

appearance of an application. An application having a professional or scientific 

appearance also can lead to an increase in surface credibility [36]. 

Third party endorsement is the principle that having an application endorsed by an 

external source, such as a well-known institution, will improve system credibility. 

One application implemented a third party endorsement feature that provided 

links to health organisations [35]. Linking to an external organisation will increase 

persuasiveness in two ways: by presenting a third party endorsement, and also by 
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allowing users to verify the accuracy of information. Therefore, this feature also 

implements the principle of verifiability.   

Social Support 

The social support category involves persuasive design features that leverage 

social support to motivate users. The most frequently represented social support 

features were social learning (5 out of 20), social comparison (8 out of 20), and 

competition (5 out of 20). These features provide means to observe other users, to 

compare behaviour with other users, and to engage in competition with other 

users of the system. The remaining social support features, i.e. normative 

influence (2 out of 20), social facilitation (1 out of 20), and cooperation (1 out of 

20), were only found in a small number of the articles reviewed. The principle of 

recognition which recommends providing public recognition to the user, was 

absent from the articles reviewed. 

In the analysed works, social learning elements were implemented that allowed 

users to follow and view the activity information of other users that shared 

common interests [30]. In some cases it was implemented through message boards 

[33] or user profiles [35] on which users could post and share information. Social 

learning was perceived positively, especially with a limited group of users that 

shared similar goals [28]. However, in some circumstances users were not as 

accepting of social learning features. According to the study “the factors 

influencing users to take an application into use”, actually most participants did 

not consider social learning to be an important aspect of persuasive applications 

[36], and one study of user perceptions reported that some study participants were 

even resistant to the use of social learning features [28]. 

Social comparison was commonly implemented through comparing the physical 

activity levels of different users. For example, a feature that recorded the step 

count of the user and then provided feedback that compared the result to that of 

other users [29]. These features were implemented so that allowed users to 

compare activity data with individuals [31] and with group averages [33]. 

Interestingly, a study of “factors influencing users to take an application into use” 

reported about user resistance to the social comparison features, suggesting that 

16 

 



such features could lead to personal embarrassment [28]. However, in another 

study of social context for pedometer readings, an application that included social 

comparison features was found to be more effective in increasing physical activity 

than another application without such features [41].  

Competition was implemented by displaying the user’s results against the results 

of other users [29,37,44]. One study of user perceptions reported that users 

believed competition through sharing progress with other users would be useful 

[28]. One application implemented a feature that incorporated both cooperation 

and competition by assigning users to groups that would then compete against 

each other [33]. In general, users that received social feedback became more 

competitive and engaged in higher levels of physical activity [37]. However, some 

evidence was also found for that individuals that competed unsuccessfully were 

less likely to engage in higher levels of physical activity because they felt there 

was no possibility of ‘winning’ the competition [29]. 

Normative influence was implemented in an application that used positive images 

of people performing target behaviours. The images of young adults exhibiting a 

desirable appearance were intended to motivate users to achieve their behaviour 

goals [39]. As previously discussed with regard to the principle of social role, 

another application featured a message board for users to post messages. In this 

study, messages were posted to the message board posing as users in order to 

promote positive norms for the group [33]. 

Social facilitation was implemented to promote physical activity by demonstrating 

that other users were performing the behaviour along with the user. One study 

described peer-support features allowing users to provide support to each other, 

such as exchanging virtual gifts with other users for reaching their goals [37]. 

Cooperation was implemented in one application by assigning users to groups 

randomly. As previously discussed with regard to competition, the group would 

then work together in competition against other randomly assigned groups of 

participants [33]. The cooperation that existed between members of the group 

encouraged users to adopt the target behaviour in order for their group to succeed. 
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As figure 3 demonstrates self-monitoring as a persuasive feature is highly 

associated with social comparison. There is also a high association between the 

social comparison and competition. However, as the visualization is based on 20 

articles, not a significant difference could be seen in the map. 

Limitations 
This review examined the last ten years of literature involving persuasive features 

in mobile applications for health education. The field of mobile and smartphone 

applications is a relatively recent field of exploration. As a consequence, the 

articles that satisfied the search criteria were typically from the last five years and 

the oldest article included for review was published in 2008. Articles preceding 

this time that were concerned with behaviour modification generally referred to 

technologies such as SMS mobile text messaging or other pre smartphone mobile 

technologies. Therefore, the selection criteria may have excluded some articles 

that could have yielded insight into formative persuasive technologies. 

In contrast to this, it can be seen that the number of articles relating to mobile 

applications has been increasing. Naturally, publications that have not yet become 

available for review or are in the process of publication would also have been 

beneficial to the review. However, the time taken to complete research and 

publish findings means that there is a gap between the applications currently being 

developed and the applications evaluated in academic papers. Additionally, it is 

possible that the applications that are being reviewed incorporate persuasive 

features that are not reported in the articles. 

The review is limited to articles written in English. Therefore, articles describing 

persuasive technologies in mobile health applications that were published in other 

languages were overlooked during the article selecting process. Furthermore, only 

one database was used during the search process. Use of additional databases 

could have yielded additional articles for inclusion in the review. However, major 

titles such as Medline, Pubmed and IEEE expolre are covered in Scopus. Scopus 

covers over 22,000 active titles in journals, books and conference proceedings so 

the reviewed covered the breadth of articles. 
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Conclusion 
Analysis of the available academic research into persuasive technologies used in 

mobile health education has revealed some interesting trends. Clearly, the most 

common persuasive feature implemented was self-monitoring, a feature that 

supports a user’s primary task. In addition to this, applications frequently 

implemented a variety of dialogue support features and social support features. In 

terms of computer-human dialogue support, applications utilised user data that 

had been collected to persuade the user to engage in their target behaviour. A 

combination of praise, rewards, reminders and suggestion were used to motivate 

the user to achieve their goals. And yet, many applications do not take advantage 

of well-known and proven features. For instance, previous research has identified 

reminders as an important category for users to continue adherence to targeted 

behavior [46,47], however, not all reviewed research included the reminders as a 

persuasive feature. The social support features of social learning, social 

comparison and competition were used in combination to engage the human 

instinct to respond to social forces. Persuasive applications provide mechanisms 

for individuals to observe other peoples’ behaviours, to compare their own 

behaviours against others, and to engage in competition with others. A system that 

can tap into the persuasive nature of social interaction is able to motivate 

individuals to achieve their target behaviour. 

The most notable gap found in this review was the absence of system credibility 

support in most mobile applications. Although the system credibility support has 

been identified as one of the categories, features from this category are the least 

mentioned in the reviewed article, the finding of which is similar to Lehto and 

Oinas-Kukkonen’s previous study on evaluation of six weight loss websites [48]. 

It has been suggested that by incorporating system credibility support features, the 

persuasive capability of a system will be increased. Qualitative studies have 

shown that features such as trustworthiness, expertise, authority, third-party 

endorsement, and verifiability are likely to improve the persuasiveness of a 

system. Better system credibility support needs to be incorporated into future 

persuasive mobile applications if they are to achieve the highest level of 

persuasiveness. 
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The review indicated that persuasive categories are dependent on each other for 

motivating physical activity. Primary task support features such as tailoring and 

monitoring are often present together with dialogue support features such as 

reminder, rewards and praise.  An example of this is “user specific goal setting” 

present with “text based positive reinforcement”[49]. Applications that included 

self-monitoring feature generally included also a feedback mechanism that 

allowed the user to review their data [34]. Although the persuasive features are 

classified under different categories, there are associations among them (cf. Figure 

3). 

In summary, developers of mobile applications should continue to incorporate 

persuasive principles into mobile health applications, as the contribution of this 

emerging technology can make to global healthcare is considerable. Randomised 

controlled trial results in the reviewed studies indicated the positive impact of the 

use of smart phone applications. This review has indicated how information 

systems could assist in persuading consumers to be more involved in their 

healthcare management. Half of the research reviewed was based on intervention 

studies of physical activity through mobile assistance. The focus of these studies 

was on intervention and outcome studies. This review identified and confirmed 

the effectiveness of persuasive features in physical activity studies. 

Appendix A 
Table A1 PSD model persuasive features [10] 

Category Persuasive 

feature 

Definition 

Primary  

Task  

Support 

Reduction System should reduce steps users take when 

performing target behaviour 

Tunneling System should guide users in 

attitude/behaviour change process by providing 

means for action  

Tailoring System should provide tailored info for user 

groups 

Personalization System should offer personalized content and 

services for individual users 
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Self-monitoring System should provide means for users to track 

their performance or status 

Simulation System should provide means for observing 

link between cause & effect with regard to 

users' behaviour 

Rehearsal System should provide means for rehearsing 

target behaviour 

Dialogue 

Support 

Praise System should use praise to provide user 

feedback based on behaviours 

Rewards System should provide virtual rewards for 

users to give credit for performing target 

behaviour 

Reminders System should remind users of their target 

behaviour while using the system 

Suggestion System should suggest users carry out 

behaviours while using the system 

Similarity System should imitate its users in some 

specific way 

Liking System should have a look & feel that appeals 

to users 

Social Role System should adopt a social role 

System 

Credibility 

Support 

Trustworthiness System should provide info that is truthful, fair 

& unbiased 

Expertise System should provide info showing 

knowledge, experience & competence 

Surface 

Credibility 

System should have competent and truthful 

look & feel 

Real-World Feel System should provide info of the 

organization/actual people behind it content & 

services 

Authority System should refer to people in the role of 

authority 

Third-Party System should provide endorsements from 
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Endorsements external sources 

Verifiability System should provide means to verify 

accuracy of site content via outside sources 

Social 

Support 

Social Learning System should provide means to observe 

others performing their target behaviours  

Social 

Comparison 

System should provide means for comparing 

performance with the performance of others 

Normative 

Influence 

System should provide means for gathering 

people who have same goal & make them feel 

norms 

Social 

Facilitation 

System should provide means for discerning 

others who are performing the behaviour 

Cooperation System should provide means for co-operation 

Competition System should provide means for competing 

with others 

Recognition System should provide public recognition for 

users who perform their target behaviour 
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