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Abstract: Health behaviour change is a key issue in India and especially for reducing diabetes related
risks. But the issue is confined neither to diabetes nor to India. After the proliferation of personal dig-
ital devices and widespread internet access, persuasion for behaviour change has taken new forms.
In this paper we propose 8 design guidelines for future persuasive technology designers who will
work in similar domains. These guidelines are formulated based on experience acquired during a de-
sign research project leading to the degree of M.Sc. They are presented with references to their the-
oretical foundations, with findings from the field research conducted in India or personal experi-
ence acquired during the design process. The guidelines are further explained with the result of our
project, Precious, as an example. We believe most of the guidelines can also be applied to health re-

lated persuasive technology design projects that fall outside diabetes domain as well as outside India.
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1. Introduction

The guidelines presented in this paper are formulated for the purpose of transferring the knowledge acquired dur-
ing a design research project from the faculty of Industrial Design Engineering at the Delft University of Technol-
ogy. The project involved designing a persuasive application for Indians with diabetes related risks. This applica-

tion, Precious, is discussed in this paper as a case for illustrating the proposed guidelines.

India is becoming the diabetes capital of the world. [1] Genetic susceptibility in Indian subcontinent and unhealthy

lifestyles are the two major factors leading to this phenomenon observed.

In order to avoid the onset of diabetes or further complications of it, lifestyle modification is essential in India as it

is elsewhere. This, for many, means eating less yet healthier and being more physically active.

Unfortunately Indians under this high diabetes related risk are either not aware or not very committed to change
their lives towards a healthier one with lower risk of having diabetes or suffering from its common complications

[2], like renal failure, retinopathy, amputations and other cardiovascular diseases.

Although digital devices, such as mobile phones and computers are fast becoming ubiquitous, even in emerging
markets, there are not many successful attempts to tackle the above-mentioned problem and similar ones by the

use of the technology.

We believe more human-centered design activity is needed in the persuasive technologies domain to address such
and similar issues, and in order to ease the work of future designers working on similar projects, we have come up

with some design guidelines with the aim of transferring the experience acquired during Precious project.

We will be discussing the guidelines, along with references to the theory supporting it and relevant field research

findings, with examples of how it reflected in our case, Precious.

We believe most of the guidelines would also be helpful in other projects, perhaps not necessarily in diabetes do-

main, as well as outside India.
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Figure.1 Precious interface. From left to right: Main Screen with real-time personal and peer information, Menu
Screen giving access to different features, Peers View with medium level of detail, A day from Diary showing
diverse entries.

2. An example: Precious [2]
For illustrating the guidelines we’ll make use of the Precious project.

Precious is a proposed PDA application that aims to motivate urban Indians to adopt and maintain a healthier
lifestyle. The interface lets the user keep a journal of exercise and diet in an easy way and shows progress towards
daily and long-term targets. Most important of all, it is a peer based application where the user can see how their

loved ones are doing and can communicate with them.

The main screen, that also becomes the screen saver of the phone when the application is on, shows information
about current status of the user (clock with red and blue progress indicators for food and exercise respectively) as

well as diverse information coming from friends, sliding under the screen continuously. (Fig.1)

Peers are represented with reactive profile pictures, changing from worried to neutral and to happy, based on their

current performance. (Fig.1)

Achievements are rewarded with new levels in Precious. (Fig.3) When the user passes to the next level, she is al-

lowed to watch the real-time details of one more peer.
3. Method

During the course of the project, we have made use of conventional and online questionnaires, user and expert
interviews and email reviews of the progress with potential stakeholders. Face to face user and expert interviews
with the help of a local polyglot interpreter proved to be the most gainful when compared to other field research

techniques mentioned above.

The other major component of our analysis has been literature research about previous such projects, theories of
behaviour change, more specifically Health Belief Model (HBM) [3], Social Learning Theory (SLT) [4], and
Transtheoretical Model (TTM) [5]. All these theories are comprehensively summarized in [6]. Last but definitely
not least, Captology [7,8], the field of persuasive computers provided us with valuable insights.

Knowledge that we have acquired with the methods mentioned above always formed the base of our decisions in

the project. This same knowledge also helped us come up with the guidelines presented in this paper.
4. Guidelines

In this section the guidelines we have formulated based on our project will be presented. The first 5 guidelines are

product related guidelines and the last 3 are process related guidelines.

Our purpose was to keep them as universal as possible, widening their domain of application. The readers are

invited to judge the usefulness of each of them for their own special case.
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4.1 “The product should encourage frequent user interaction.”

In persuasive technology applications, more frequent interaction is correlated with better behaviour change results.
[9] Frequent interaction with the product should be encouraged in order to keep the personal goals in user’s mind,
facilitate more frequent self reflection and if the product requires timely user input, to make the user input to the
device more punctual.

Frequent interaction with a product may have the drawback of making the product more obtrusive, which may, in
turn, deteriorate user experience. However more frequent glances at the status of the product can also be achieved
without using alarms and reminders. Research shows that peer supported technologies enjoy a higher frequency
of user interaction. [9]

In Precious, the Main Screen is intended to evoke a feeling of curiosity in user’s mind. It shows real-time informa-
tion coming from peers. (Fig.1)

This screen appears as an attractive screensaver of the phone which ensures that at least every time the phone is
interacted with, the user will also have a quick glance at the status of the application and will perhaps notice some-
thing going wrong and take action.

One final feature of Precious encouraging frequent interaction is the 7oken of Encouragement. (Fig.2) It is a digital
token that you can send to your peers, only from the screen showing their details. Once you send the token, in order
to receive it back, your peer has to acknowledge it. Your peer will only see and acknowledge it next time she goes

to the main menu of Precious.

The token’s meaning is twofold: after receiving the token notification with words of encouragement and support,
your peer will know that you have been browsing through her details, she’ll know that she is not forgotten and that
she is supported. But, at the same time, you’ll know when your peer goes to the main menu for the next time, giv-
ing you a hint about how frequent she interacts with the application. This will help build additional social pressure
on your peer to frequently interact with the application.

4.2 “The product should communicate in the appropriate style.”
The communication style should be carefully thought of for effective persuasion to take place.

Rothman & Salovey [10] have found that loss and gain-framed messages used for persuasion work in different

ways. In their work, titled “Shaping perceptions to motivate healthy behaviour: The role of message framing.”,



they argue that loss-framed messages (emphasizing the risk of not involving in behaviour change) work better for
promoting better disease detection behaviour, (such as periodic breast examinations for early detection of breast
cancer) and gain-framed messages (emphasizing the beneficial consequences of behaviour change) work better
for promoting preventative behaviour (such as eating less fat and exercising more for preventing cardiovascular

diseases).

Somehow related to message framing, another issue is whether the designer should punish undesirable behaviour
or reward desirable ones. Literature shows that rewarding desirable behaviour works better than punishing unde-

sirable ones, as is in the example of UbiFit application. [11]

We should also mention that SLT includes “Reinforcements” as one of the factors affecting behaviour change.

@ ok o9

We must add that a modest recognition from the product, such as a plain appearing on the screen when the

user reaches a target can be enough motivation. [12]

In our case, Precious is almost void of any punishment. In many instances, there are rewards, such as the smiley
appearing when the daily exercise target has been exceeded, or the level based principle of Precious that lets you
add more and more peers to your watch list as you reach small milestones on your way to a healthier lifestyle.

(Fig.3) The user can also receive rewarding messages from peers worded in very different and personal ways.

4.3 “The product should give the user the chance to reflect on her own behaviour.”

Moments of self-reflection are very important, because they often lead to an attitude change which might be a good

step preceding behaviour change.

During self-reflection one can judge her past behaviour and notice some patterns of success and failure [12], such
as over eating in most days on lunch time, or skipping late evening walks on particular weekdays. Once such pat-

terns are recognized, the user can come up with strategies to alter these patterns.

According to Captology theory, there are opportune moments for persuasion to take place easily. A mobile appli-
cation can get the much needed uninterrupted attention when the user is idle and has nothing better to do, such as
while commuting in the public transport, or while waiting in lines. These moments are also best times for effective
self-reflection.

In Precious self reflection is supported in some ways. The user can browse through past days’ events, see graphs

showing her important trends in a simple way and compare her behaviour and performance to others. (Fig.4)

The application also has another feature called “What r u doing now?”. It is a way to feed relevant contextual
information into the event log such as “I am trying to meet the deadline of the project.” This information is imme-
diately displayed in the main screens of peers watching you, but more important is the fact that these tags help you
make better meaning of the past days while you browse your history. This kind of contextual information feeding

mechanisms proved to improve user experience [12], and can improve self-reflection.

4.4 “The product should enhance the presence of the significant people in user’s life, involve them in the use.”

The influence of other people and the environment on the behaviour change is expressed under the term “Recipro-

cal determinism” in SLT.

Especially in collectivist cultures the situation is more complex. Kreuter and Haughton [13] suggest that in col-
lectivist cultures, the emphasis is less on the individual, more on the group and people prioritize the needs of others
before their own. Our interviews with many diabetics have also shown that one of the primary motivating factors
of taking care of one’s self was the idea that others needed their help or else they would be a burden to the others
if their health deteriorated.[2]
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Fig 4. Usage scenarios of Precious

means of simple networking applications, since we are designing in technology domain.

When the others, that you feel responsible to, are following your behaviour, a kind of social pressure is established
[12], and the chances are you show greater effort to behave the ideal, desirable way. Taken the other way, when
a loved one needs to change his or her health behaviour, you can better motivate, advise and persuade him if you

have the means to see what goes bad in more detail. This is social support. [12]

In Precious this is the idea on which the entire application is based. (Fig.4) By social networking with a few impor-
tant people you know, your behaviour is socially transparent, which puts a pressure on you to come closer to ideal
behaviour. You can also know what goes wrong with your peers and you can help them, with practical advices,

words of inspiration or simply listening to them.

Observational Learning is another concept discussed in SLT. According to this concept, people form certain be-
liefs by observing others being punished and rewarded for their actions. These beliefs are influential in behaviour

change. In Precious, one can see the direct causality between exercise and diet patterns of a peer and her weight.

4.5 “The product should make use of easy qualitative inputs and representations and avoid difficult quantitative

ones.”

This is a very important factor to consider, at least in India, where people do not have much quantitative knowledge

about diabetes management. [2]

In the expert interviews, we have come to know that, as opposed to what one would expect in Western countries,
doctors and dieticians did not mention many numbers when they were advising about diet to diabetes patients.
Advices were in the lines of “Eat less each time, but eat more frequently” “Make vegetables at least half of your
meal”. [2]

In consequence, in Precious, we tried to come up with other less accurate but more usable methods of food entry
along with conventional method of quantification of food consumed and determining the food components it con-
tains. (Usual diet chart approach)

The timing component of Precious is also only as accurate as needed. Instead of a “hh:mm” format, we decided to

use tags mapping to different times of the day such as “early morning”, “noon”, “late evening” etc. which takes

away the cognitive discomfort of trying to remember the exact time of an event, and speeds up event logging.

When it comes to displaying information, there are examples from literature making use of qualitative represen-
tations (such as blossoming flowers as the user exercises) and avoiding quantitative ones (such as displaying

numerical values of burned calories). They also suggest this approach to other designers. [11,14]



4.6 “The designer should determine where the target population is most likely to be, according to TTM.”

In TTM mentioned earlier in the third section, behaviour change is explained with a stronger focus on stages rather
than factors influencing change. This uniqueness of TTM helps the designer to roughly estimate at which stage the

target group is expected to be.

The stages proposed in TTM are: Pre-contemplation (no consideration of change) Contemplation (consideration of
change, weighing of benefits versus losses) Preparation (change planned in short-term, small attempts to change)
Action (change has been taken recently) Maintenance (change has been successfully implemented and relapse is

unlikely)

Once the stage is determined, the theory also proposes strategies helping the passage to the next stage. For a per-

suasive technology designer, this means that she can shape the product requirements accordingly.

TTM can also be used to screen participants for user evaluations. For instance, if the product is targeting action and

maintenance stage users, it might be worth to eliminate participants who are in earlier stages.

One can also use this model to reflect on the final design, determine how effective the final product is for each stage

and fine-tune the product features if required.

For example, for people in the Pre-contemplation stage who are not aware of any problem or denying, it is typi-
cally more difficult to take action. In Precious this group is not left behind. Because of extremely high familial
aggregation of diabetes, many Pre-contemplation stage users in India (people having risk of developing diabetes
but not aware or not committed) have relatives that are diabetics. In fact, while using the product for convincing
and motivating their loved ones, (also taking into account the principle of attitudinal advocacy discussed in SLT

and HBM) they are more likely to realize that not everything is so optimistic for them as well.

4.7 “The designer should identify barriers to health behaviour change; decide which ones are to be tackled by
the project.”

HBM describes the factors affecting behaviour change. These factors can be listed as: Perceived Severity (of
the consequences of keeping undesirable behaviour), Perceived Susceptibility (of the individual to these conse-
quences), Perceived Benefits (of changing behaviour), Perceived Barriers (to behaviour change), Cues to Action
(other factors in one’s environment facilitating change), and Self-Efficacy (confidence in one’s self that she can

successfully take the change).

According to Janz and Becker [3], among these factors, Perceived Barriers is the most influential factor for be-

haviour change.

Typically before generating concept ideas, towards the end of analysis phase, it might be wise to make a list of
barriers to behaviour change as it is described in HBM. One can make use of literature research as well as field

research to make a complete list of barriers to behaviour change in the particular domain studied.

After coming up with a list, it might be obvious that some barriers are not going to be tackled within the scope of
the current project. For instance in our case, during the analysis phase, we have seen that the cost of insulin was a
barrier in India in front of good diabetes therapy compliance. This problem was not possible to deal with, within

the scope of our project.

It might also happen that some of barriers are very promising paths to follow for a designer. We have seen that
there were barriers such as difficulty finding walking partners or good walking paths, or typical Indian feeling of
responsibility to others before your own needs, in other words, selflessness. These were some other barriers to bet-
ter self-care, that we tried to tackle in the concept generation phase. In fact, one of our concepts was only focusing

on path and partner suggestion for morning and evening walks, which are the most widespread type of physical



activity in India. The selflessness of Indians are tackled by including other important people in the use of Pre-
cious, who, we believe, could establish one strong channel of persuasion in the use of Precious and can effectively

counter the effects of selflessness.

4.8 “The designer should be familiar with diverse strategies of persuasion discussed in Captology theory.”
Captology, as mentioned earlier, is the domain of persuasive computers. The domain is still recent and progressive.

The persuasive technology designer benefits from the structure Captology theory can provide, instead of relying

solely on intuition. This will help take more informed decisions.

At this point, the dynamism of the field should be well understood and one should be familiar with the most recent

theoretical developments and the new cases, to the extent possible.
During our project, we have used captology in two particular moments:

During concept generation phase Captology helped us to add more diversity to our set of concepts. Starting from

main keywords it provides, such as “just-in-time persuasion”, “personalized persuasion” or “tunnelling”, we tried

to come up with product ideas. The designer can also use these main concepts to “structure” brainstorm sessions.

Towards the end of concept detailing phase, after the most promising concept is selected and is further developed,
we went back to Captology and used it as a checklist to see what other potential points for stronger persuasion
were left unused. For example, after all the details of Precious were decided, we have realized that the concept of
“tunnelling” could still be implemented in it, in order to make it more persuasive. This is how we came up with the
level principle of Precious, where, by meeting certain incremental behaviour improvement requirements, such as

slightly more exercise and less calories consumed, the user is guided towards the final goal.

5. Discussion and Conclusion

In this paper, our aim was to introduce a set of guidelines for persuasive technology designers in health domain.
We have made use of the experience acquired during an Industrial Design Engineering M.Sc. graduation project.

The result of this project, Precious, has also been discussed in this paper and used for illustrating the guidelines.

The aim in the project was to come up with a persuasive technology design to facilitate the behaviour change in
Indian population to reduce their diabetes related risks. Although the guidelines are the results of this project, we

believe most of them are relevant in even wider domains.

Considering the diversity of possible topics and target groups, we think it is more appropriate to let the readers

decide which guidelines are more relevant for their own case.

This is also why we have avoided giving guidelines related to design manifestation, in other words, guidelines at

symbolic or morphological levels such as the ones related to selection of pictograms, colours and form.

Although most of the guidelines proposed in this paper are logically derived from our literature research and other-
wise from the results of our own extensive field research, the example we used to illustrate them, Precious, has not
been re-evaluated in depth. We think it would be beneficial to conduct an extensive user evaluation for a product

designed based on these guidelines to further validate them.

We hope our guidelines, together with the literature references we have provided in this paper will help future

designers.
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