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Research hypothesis and RQs

Change in eating behavior reduces body weight and 
improves cardiometabolic health

1. What is the most effective and feasible method of lifestyle counselling 
focusing on eating behavior?

2. How effective [and low-cost] intervention method could a HBCSS 
(Health Behavior Change Support System) be?

3. What are the specific aspects of the intervention that explain weight 
loss and metabolic health?

4. What are the determinants of success or failure?
5. Can we predict successful weight loss by analyzing the baseline 

characteristics?

!

PrevMetSyn Trial

• Started in October 2012
• Recruitment letters to 11400 inhabitants in Oulu
• 1064 men and women (20-60 yrs) were screened
• 532 men and women (BMI 27-35 kg/m2) were 

randomized to 3 groups with different lifestyle 
counseling methods

• Each group was then randomized to 2 groups à
Either HBCSS or not
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THE PSD MODEL
Persuasive Systems Design Model

Oinas-Kukkonen H. & Harjumaa M. (2009) Persuasive Systems 
Design: Key Issues, Process Model, and System Features. 
Communications of the Association for Information Systems, 
Vol. 24,  Article 28, March 2009, pp. 485-500.

!

① Information technology is never neutral
② People like their views about the world to be organized 

and consistent
③ Persuasion is often incremental
④ Direct and indirect routes are key persuasion strategies
⑤ Persuasive systems should be both useful and easy to use
⑥ Persuasion through persuasive systems must always be 

unobtrusive to a user’s primary tasks
⑦ Persuasion through persuasive systems should always be 

transparent

Step 1: 
Understanding Persuasion Postulates
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The intent

Persuader, 
Intended 
O/C, Bias

The event

Use, user and 
technology 
contexts

The strategy

Message, 
route

Step 2: 
Analysis of Persuasion Context

PERSUASION CONTEXT

PERSUASIVE FEATURE CATEGORIES

Primary task 
support

Dialogue 
support

Perceived 
credibility

Social 
influence

The intent

Persuader, 
Intended 
O/C, Bias

The event

Use, user and 
technology 
contexts

The strategy

Message, 
route

Step 3: 
Design of Persuasive Features

PERSUASION CONTEXT
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Persuasive feature categories
have been well validated

set emphasis for digital intervention 
design

help select & specify suitable features

Reduction
Tunneling
Tailoring

Personalization
Self-monitoring

Simulation
Rehearsal

Trustworthiness
Expertise

Surface credibility
Third-party endorsements

Real-world feel
Authority

Verifiability

Social learning
Social comparison
Normative influence
Social facilitation
Co-operation
Competition
Recognition

Praise
Rewards
Reminders
Suggestions
Similarity
Liking
Social role

Primary task Dialogue

SocialCredibility
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DESIGN
HBCSS Onnikka
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Persuasion Context: Case OnnikkaP. Karppinen et al. / International Journal of Medical Informatics 96 (2016) 51–61 53

Table  1
Persuasion context addressed in this study following the guidelines of Oinas-Kukkonen and Harjumaa [32] and Oinas-Kukkonen [14].

The Intent

Persuader The hospital district and university researchers are key stakeholders behind the intervention platform. The system itself is designed to be
autogenous to the extent that users could influence their own attitudes and/or behaviors without the need for active continuous
consultation with health professionals

Intended
Outcome/Change

The primary aim of the system is to alter users’ health behavior regarding the prevention of metabolic syndrome (A-Outcome, B-Change).
The  secondary aim is to reinforce the users’ newly adopted behaviors (R-Outcome) thanks to the long intervention period (12 months)

Designer Bias The intervention is a modern web  application, which enables reaching a very wide population with minimal technical restrictions. Those
less  technically inclined may not be familiar with the look and feel the designer takes for granted

The  Event

Use Context The problem domain is the prevention of metabolic syndrome. User groups received health exercise and information relating to lifestyle
habits. Each week a weekly article, exercise, and a brief health tip are provided

User  Context A user’s phase of intervention is taken into account by providing suitable information for that phase. The content of the BCSS is delivered
based on the progress of 52 weeks of intervention. The users are also encouraged to set their own target weight and new lifestyle goals

Technology
Context

The system was developed as a generic web  application that users can access both on their desktop and on their mobile devices without
requirements for any specific operating system or device. On par with the web-based application, interface email is used to interact with
users.  The system was developed by applying modern web  technologies, such as an MVC  web application framework [41], REST-based
software architecture [42], and a mobile-aware responsive layout. For a more detailed description of the technological implementation,
please  see Ref. [31]

The Strategy

Message The aim was to increase users’ self-efficacy in their lifestyle change. The content system offered was  based on the principles of the
cognitive behavioral model

Route A direct route is used to persuade users to change their health behavior. The system provides users with strong arguments in the form of
weekly informational content provided by health professionals

Table 2
Persuasive software features addressed in this study following the guidelines of Oinas-Kukkonen and Harjumaa [32] and Oinas-Kukkonen [14].

Category Feature Implementation

Primary task support Self-monitoring Weight graph, Food diary, Exercise diary, Mood diary
Reduction Weekly content on separate themes
Tunneling Unchangeable rhythm of weekly content, exercises, and tips
Tailoring Additional e-mail messages, information content, and tailored exercises for those in need of advice on eating behavior

Dialogue support Reminders Weekly e-mails to log into the system, followed by another reminder to log in if the user had not logged in by Thursday
Praise  Encouraging textual feedback after successful weight-loss performance
Suggestions Tips for good eating behaviors sent to the tailored group
Liking Visual appearance of a modern web application, using photographs of local environments and people in the content

Social support Social learning Discussion forum
Social facilitation Number of logged users for the current intervention week and the number of comments given shown on the front page

Credibility support Verifiability Links to external sources

2. Methods

2.1. Research context

This study is part of a large ongoing research project called
PrevMetSyn. The study subjects are working-age females and
males who are overweight or obese (BMI 27–35), with or with-
out metabolic syndrome. Participants are Finnish citizens from the
Northern Ostrobothnia hospital district area. PrevMetSyn is a ran-
domized lifestyle intervention study with two different counseling
interventions: group A, with eight group counseling visits, and
group B, with two group counseling visits. Group C is a control group
and uses Onnikka without any face-to-face counseling. The Ethics
Committee of the Oulu University Hospital granted permission for
the study on March 26, 2012. Two amendments were approved on
November 23, 2012 and February 18, 2013.

The participation of healthcare professionals with extensive
experience in guiding people in lifestyle changes played a vital role
in the design of the system. These professionals provided all the
content, such as weekly articles and exercise recommendations,
used in the system. The theoretical basis for the information con-
tent in Onnikka was the cognitive-behavioral approach [40]. The
goal of this approach is to educate users to identify and cope with
dysfunctional thoughts which interfere with their behavioral goals

and self-efficacy beliefs regarding eating, exercise, weight moni-
toring and weight loss. The Onnikka system was designed to be a
stand-alone web  system that is not linked to face-to-face counsel-
ing and that can be accessed with personal credentials. A total of
259  Onnikka users were divided into five different starting groups
who started the experiment at different times between March 2013
and March 2014. The persuasion context addressed in this study is
summarized in Table 1.

The Onnikka home page provides a starting point for users to
access the different functionalities of the system, such as submit-
ting self-monitoring entries or reading the weekly content. The
outlook of Onnikka was  designed to be very neutral, and a liking
feature was  implemented by using photographs of local people and
environments in the content. Reminders were another important
feature adapted from the dialogue support category. Onnikka sent
weekly e-mail messages to participants on Mondays, and if they had
not logged into the system, another message was sent on Thursday
during the same week. Table 2 summarizes the key persuasive fea-
tures addressed in this study, the categories they belong to, and
how they were implemented in the system design.

Regarding the weekly content, a user is presented with health
information and exercises according to the phase of intervention
and tailored preferences. Each week a weekly article, exercise, and a
brief health tip are provided. The system also provides a weekly task

Karppinen P. et al. (2016) Persuasive User Experience in Health Behavior Change Support 
System: A 12-month Study for Prevention of Metabolic Syndrome. International Journal of 
Medical Informatics, Vol. 96, December, pp. 51-61.

!

Persuasive features: Case Onnikka

P. Karppinen et al. / International Journal of Medical Informatics 96 (2016) 51–61 53

Table  1
Persuasion context addressed in this study following the guidelines of Oinas-Kukkonen and Harjumaa [32] and Oinas-Kukkonen [14].

The Intent

Persuader The hospital district and university researchers are key stakeholders behind the intervention platform. The system itself is designed to be
autogenous to the extent that users could influence their own attitudes and/or behaviors without the need for active continuous
consultation with health professionals

Intended
Outcome/Change

The primary aim of the system is to alter users’ health behavior regarding the prevention of metabolic syndrome (A-Outcome, B-Change).
The  secondary aim is to reinforce the users’ newly adopted behaviors (R-Outcome) thanks to the long intervention period (12 months)

Designer Bias The intervention is a modern web  application, which enables reaching a very wide population with minimal technical restrictions. Those
less  technically inclined may not be familiar with the look and feel the designer takes for granted

The  Event

Use Context The problem domain is the prevention of metabolic syndrome. User groups received health exercise and information relating to lifestyle
habits. Each week a weekly article, exercise, and a brief health tip are provided

User  Context A user’s phase of intervention is taken into account by providing suitable information for that phase. The content of the BCSS is delivered
based on the progress of 52 weeks of intervention. The users are also encouraged to set their own target weight and new lifestyle goals

Technology
Context

The system was developed as a generic web  application that users can access both on their desktop and on their mobile devices without
requirements for any specific operating system or device. On par with the web-based application, interface email is used to interact with
users.  The system was developed by applying modern web  technologies, such as an MVC  web application framework [41], REST-based
software architecture [42], and a mobile-aware responsive layout. For a more detailed description of the technological implementation,
please  see Ref. [31]

The Strategy

Message The aim was to increase users’ self-efficacy in their lifestyle change. The content system offered was  based on the principles of the
cognitive behavioral model

Route A direct route is used to persuade users to change their health behavior. The system provides users with strong arguments in the form of
weekly informational content provided by health professionals

Table 2
Persuasive software features addressed in this study following the guidelines of Oinas-Kukkonen and Harjumaa [32] and Oinas-Kukkonen [14].

Category Feature Implementation

Primary task support Self-monitoring Weight graph, Food diary, Exercise diary, Mood diary
Reduction Weekly content on separate themes
Tunneling Unchangeable rhythm of weekly content, exercises, and tips
Tailoring Additional e-mail messages, information content, and tailored exercises for those in need of advice on eating behavior

Dialogue support Reminders Weekly e-mails to log into the system, followed by another reminder to log in if the user had not logged in by Thursday
Praise  Encouraging textual feedback after successful weight-loss performance
Suggestions Tips for good eating behaviors sent to the tailored group
Liking Visual appearance of a modern web application, using photographs of local environments and people in the content

Social support Social learning Discussion forum
Social facilitation Number of logged users for the current intervention week and the number of comments given shown on the front page

Credibility support Verifiability Links to external sources

2. Methods

2.1. Research context

This study is part of a large ongoing research project called
PrevMetSyn. The study subjects are working-age females and
males who are overweight or obese (BMI 27–35), with or with-
out metabolic syndrome. Participants are Finnish citizens from the
Northern Ostrobothnia hospital district area. PrevMetSyn is a ran-
domized lifestyle intervention study with two different counseling
interventions: group A, with eight group counseling visits, and
group B, with two group counseling visits. Group C is a control group
and uses Onnikka without any face-to-face counseling. The Ethics
Committee of the Oulu University Hospital granted permission for
the study on March 26, 2012. Two amendments were approved on
November 23, 2012 and February 18, 2013.

The participation of healthcare professionals with extensive
experience in guiding people in lifestyle changes played a vital role
in the design of the system. These professionals provided all the
content, such as weekly articles and exercise recommendations,
used in the system. The theoretical basis for the information con-
tent in Onnikka was the cognitive-behavioral approach [40]. The
goal of this approach is to educate users to identify and cope with
dysfunctional thoughts which interfere with their behavioral goals

and self-efficacy beliefs regarding eating, exercise, weight moni-
toring and weight loss. The Onnikka system was designed to be a
stand-alone web  system that is not linked to face-to-face counsel-
ing and that can be accessed with personal credentials. A total of
259  Onnikka users were divided into five different starting groups
who started the experiment at different times between March 2013
and March 2014. The persuasion context addressed in this study is
summarized in Table 1.

The Onnikka home page provides a starting point for users to
access the different functionalities of the system, such as submit-
ting self-monitoring entries or reading the weekly content. The
outlook of Onnikka was  designed to be very neutral, and a liking
feature was  implemented by using photographs of local people and
environments in the content. Reminders were another important
feature adapted from the dialogue support category. Onnikka sent
weekly e-mail messages to participants on Mondays, and if they had
not logged into the system, another message was sent on Thursday
during the same week. Table 2 summarizes the key persuasive fea-
tures addressed in this study, the categories they belong to, and
how they were implemented in the system design.

Regarding the weekly content, a user is presented with health
information and exercises according to the phase of intervention
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OUTCOME
PrevMetSyn Study
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Body weight according to counselling and HBCSS
(~ 45 subjects per arm, weight approx. 95 kg at baseline)
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Obese subjects lost about 5 kg and
maintained it during year 2

Short counselling according to the Guideline
was not effective

ONNIKKA as a stand alone system
reduced about 2 kg even in long-term

Body
weight
change

(kg)

Motivation
counselling

2 times, 
nurse

Control
No counselling

CBT-
counselling

8 times
nutritionist

Persuasive 2012, Linköping, Sweden, June 8, 
2012
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Dose-response of ONNIKKA usage on
metabolic syndrome (baseline to 2 years) 

We have log data of ONNIKKA
usage.

Black circle shows the tertile
with the least frequent use of software.

Seo et al., (2020)
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logins
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to weekly messages

Fig 2

Persuasive 2012, Linköping, Sweden, June 8, 
2012
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Conclusion from PrevMetSyn study

Web-based HBCSS known as Onnikka
• Improves metabolic health when given on top of group 

counseling or even without any face-to-face counseling
• Improves weight loss and maintenance at least up to 2 years
• Feasible and low-cost method even for population at large
• Can be implemented in primary healthcare to overweight 

(BMI 27-30) or class 1 obese subjects (BMI 30-35)
• Can be personalized according to individual needs

!

KEY TAKEAWAYS
PSD Persuasive systems design
BCSS Behavior change support 
systems
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Humanized 
technologies
Being part of our everyday lives 
opens up tremendous 
opportunities for influencing 
people’s behaviors

The role of persuasive 
systems design only keeps 
growing

Oinas-Kukkonen et al. (2013) 
Humanizing the web: Change and 
social innovation. Palgrave Macmillan.
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