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Abstract. Personas are usually included in listings of standard methods
within design. The study at hand explores how the Personas method gets
integrated in a User-Centered process in the domain of hospital process
re-engineering, health and well-being e-Services. The aim of this paper
is to demonstrate how new extensions of the Personas method allow to
effectively tackle specific challenges related to the design process, and
to support e-Services development since the early stages of a project.
The outcomes of our evolution of the Personas method are accurate and
valuable Personas profiles that designers, developers and whoever is part
of the project team can trust when crafting the user experience (UX),
the user interface (UI) and the other components of e-Services.

1 Introduction

The use of various types of visualizations is often held forward as one of the
key characteristic of the design field. This paper focuses on Personas, “a con-
ceptualization of real users who share common characteristics and needs” [23]
exploited throughout the design process. A Personas profile1 is a single user
(significant for the entire segmentation it represents) generally described with
a mix of text and images. It highlights the represented user’s attitudes, needs,
aspirations, behaviors, limits and desires. As it has been documented in liter-
ature, the Personas method has several benefits: it helps designers to focus on
user goals [24], it allows multidisciplinary teams to incorporate the user needs
at an early stage, [19], to introduce users to whom are seeking and designing
solutions but have no first hand experience in the environment of use [30], to
provide a broad representation of user requirements [30].

This paper contributes to the state-of-the-art both by extending and improv-
ing the existing Personas method in order to effectively incorporate user unex-
ploited attributes (such as technology proficiency and privacy behavior), and by
identifying the implication of the method within a design methodology (such as
the coCreation one).

1 We will be distinguishing the Personas profile and the Personas method, identifying
with the former the outcome of the latter.
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Despite the widespread adoption of the Personas method, we faced several
difficulties when exploiting it in highly innovative research domain involving
cutting-edge technology. For example the design of an e-Service for securely han-
dling genomic data in un-trusted environments [1]; the design of an e-Service to
provide children with Type I Diabetes Mellitus and their families a personalized
educational path in order to acquire a correct management of the disease [2]; the
development of a smart trolley to be used within a Care Delivery Organization
(CDO) [4]; or a Product Service System to set up balanced dietary plans [3]. In
these four research domains we based the customization of our Personas method,
aiming to effectively dealing complexity.

The contributions of this paper are the description of the improved Personas
profile with the implication of its attributes for tackling topics of paramount
importance for well-being e-Services and Product Service System (PSS), such as
technology proficiency and privacy concerns, and health behavior (Sect. 3), and
the specification of our Personas method on the design process (Sect. 4). The
paper provides as well an overview of the coCreation methodology in Sect. 2 and
position our Personas profile and method with respect to the state of the art in
Sect. 5.

2 The Background: coCreation Methodology
for Well-Being e-Services

Our Personas method has been developed to be exploited within the coCreation
methodology. The aim of coCreation methodology is to design, implement, exper-
iment and evaluate e-Services upon an explicit understanding of users, tasks and
environments within a Living Lab framework with stakeholders’ active partic-
ipation. The methodology is inspired by two research approaches, i.e., Living
Lab [27] and User Centered Design [15], and it is tailored for contextual-aware,
constant-learning, networked digital services (e-Services) evolving in a blend of
physical and virtual reality reacting in real time to changes in the environment
and patterns of human behavior. Our methodology [6] comprises four phases:
coDesign, coImplementation, coExperimentation, coEvaluation. A deeper descrip-
tion of the methodology lies out of the scope of this paper, the interested reader
is referred to [29].

3 e-Services for Life and Health Personas Profile

Our Personas profile, showed in Fig. 1, inherits from the state-of-the-art many
fields. The fields are organized according to their significance, as to naturally
underline the most important ones. Each Personas profile is given a fictitious
name. The name of our Personas profile exemplifies the main distinguishing
trait of the represented user segmentation. The template includes a picture and
a quote. The quote is generally taken from the coding activity performed on the
elicitation activity reports. Below the quote, our template displays the must-do



Enhancing Personas for Well-Being e-Services and Product Service Systems 367

Fig. 1. Personas profile visualization template

and must-never. Must-do represents a feature that our future e-Service must
have, or a task that users consider of central importance in the setting under
consideration. The Must-never, instead, identifies a feature that users will never
find interesting or useful, independently from how well-designed it is whatsoever.
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Under this first block of details, our Personas profile presents an About section
coupled with a User’s Story. The About section has demographic data, such as
age, sex and nationality, the education and some other specific fields relevant for
the investigation domain. The User’s Story contextualizes the Personas profile.
The remaining fields on the right column point out wishes, needs, opportunities
to be pursued by the entire team and the most relevant problems the user seg-
mentation faces in its activities. These are fields and attributes widely adopted
in the relevant literature on Personas method. On the left column, instead, we
added our distinguishing attributes. Given their importance in our setting, we
will detail them below, and conclude here the overview on the more standard
fields. These is a pictorial representation of the Expertise of the user in relevant
fields of the application domain and a list of tools that the user segmentation
generally exploit for carrying out its tasks. These may include physical tools,
such as a trolley, or intangible tools, such as voice communication. Please go
to the following link to check Personas profiles representing segmentations of
patients: http://livinglabtools.com/personas-deck.

3.1 New Personas Profile Attributes to Design for Well-Being
e-Services

In our working domain, e-Services for well-being, and within the development of
PSS by means of the coCreation methodology described in Sect. 2, we reached the
conclusion that three new attributes have to be elicited from the field research
and, using already existing segmentation from literature and market analysis,
introduced in the Personas profile: health behavior, technology adaption and pri-
vacy behavior.

Health behavior highlights the relation of users with their own health sta-
tus. This is very important along the design of health and well-being e-Services.
According with [26] we included five segmentations of users: Balanced Com-
pensators, Live for Todays, Unconfident Fatalists, Hedonistic Immortals, and
Health-Conscious Realists.

Technology adaption highlights the attitude of users towards technology.
Technology proficiency of users is extremely heterogeneous and we need to take
it into consideration when designing and engineering e-Services. The segmen-
tations to represent these users have been taken from standard literature on
marketing strategies (see, e.g., [8]) and are Innovators, Early Adopters, Early
Majority, Late Adopters, Laggards.

Privacy behavior highlights the privacy-awareness. What nowadays is becom-
ing increasingly important, in digital services, is the awareness and the relation-
ship of users with privacy issues. In this case, we found interesting to consider
segmentations defined in [17]: Information Controllers, Security Concerned, Ben-
efit Seekers, Crowd Followers, and Organizational Assurance Seekers.

In the following sections we will describe them more in details, identifying
their distinguishing features and pointing out why they play a central role in our
working domain.

http://livinglabtools.com/personas-deck
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Health Behavior Segmentation. Given the application domain in which
we are working, i.e., well-being and healthcare-oriented e-Services and PSS, we
consider of paramount importance the understanding of habits and preferences
of the end-users in terms of Health behavior. The segmentations offered in [26]
provides a good overview of possible classes of uses, widely applicable to our
domain. The segmentations are:

– Balanced Compensators consider important balancing psychologically and
physically status and desire to look good.

– Live for Todays are focused on the “here and now” and with chaotic and
unstructured tends.

– Unconfident Fatalists generally see themselves as stressed and depressed about
everyday life.

– Hedonistic Immortals consider health more as a mean for achieving a plea-
surable and enjoyable lifestyle than as a self-valuable good.

– Health-Conscious Realists consider healthy lifestyle as a positive and enjoyable
habit to reach results.

Medicine is shifting from a reactive discipline, where diseases are cured when
they manifest themselves, to a more preventive one, targeting the overall well-
ness of individuals, hence trying preventing diseases by suggesting a health-
ier lifestyle [14]. Being able to characterize users based on their health-related
lifestyle is important in order to provide a tailored e-Service meeting their needs
and allowing them to achieve their goals, from handling their dietary plans to
monitoring their overall health status and correct un-healthier habits.

In the development of a nutritional platform, being able to discriminate the
users according to their health behavior is extremely important to meet their
expectations. This is what we do in the SmartBreak project [3], where users can
take advantage from a personal dietary plan developed based on their prefer-
ences, tastes and physicians’ recommendations. Understanding user needs and
determinants factors is of key importance also in the case of the PAL project [2],
where only thanks to a thorough knowledge of the characteristics and wishes of
each user we can ensure the delivery of a personalized educational service, that
can effectively support them in the management of all the tasks that a disease
like type I diabetes requires during the daily life.

Technology Adaption Segmentation. The technology adaption level is one
of the most relevant trait of today’s users. In the healthcare and e-Services for
well-being domains, the kinds of end-users spans different generations, hence
including both the “digital natives”, i.e., those born during or after the rise of
digital technologies, and the “digital immigrants”, i.e., people born before the
advent of digital technologies. It is important to define the end-users into classes
identified by their technology adaption in order to tackle the problem of correctly
“merging” technological solutions with the right level of technology proficiency.

The five segmentations are those widely adopted in the marketing and eco-
nomic world (see, e.g., [8]) and are the following:
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– Innovators, i.e., people willing to experiment new solutions, welcoming new
ideas and tolerating the risk of wasting resources due to a e-Service failure.

– Early Adopters, i.e., those who welcome new ideas, but need to see a valuable
insight in it. They will not spare resources in case of e-Service failure.

– Early Majority, i.e., those willing to adopt a new e-Service if positive opinions
started to circulate about it.

– Late Adopters see the adoption of a new e-Service after the majority of the
participants have been already convinced of its benefits.

– Laggards do not see added value in innovation and changes. They will be
against the introduction of new e-Services in their working routine.

People do exploit technological solutions everyday, but everybody is doing
it differently. While some users (that would fall in the Innovator) do perceive
the novelty and a taste of “experimentation” as an added value of a e-Service,
others are extremely reluctant to the changes and struggles in getting through
innovations (these are the so-called Laggards). However, while everybody could
face changes in leisure activities, innovations in the working environment might
be stressful and degrade the working performances. It would be, therefore, not
only a problem for the single user, but a real issue for the entire division or
company. In one of our projects, tapps [4], we are developing a smart trolley for
nurses. The goal is to reduce therapy errors, help professionals to do their job
easier2, while improving the overall performances of the hospital departments.
As everybody can easily imagine, nurses may comprise heterogeneous technology
proficiency levels.

The introduction of this new field in our Personas profile achieve another
goal: maximize the UX definition. In fact, all the domain experts involved in the
design of the e-Service (e.g., engineers, designers, sociologists, etc.) can now sit
at the same table and combine efforts towards the best solution which maximize
the UI of all Personas profiles.

Privacy Behavior Segmentation. Privacy is an old concept (see, e.g., [31]).
It became extremely popular in the last years with the increase of importance of
personal data, considered always more a fundamental asset by many companies.
The entire world of e-Services has to face the challenge of maximizing the benefits
of the users while preserving their privacy. Importantly, the concept of privacy
still lacks of a precise definition, shifting from “the right to be left alone” [31], to
“the right to determine for yourself when, how, and to what extent information
about you is communicated to others” [5] until the last definition, which to
our opinion best describes the concept of privacy in our domain, i.e., “the right
to prevent information to flow from one context to another” [20]. Indeed, in
the context of e-Services, personal data of subjects is a fundamental ingredient.
Preserving the users’ privacy amounts at preventing information leaks.

The segmentations considered are those identified on [17]. We report them
here with a brief explanation for the sake of completeness.
2 This may include, for example, a powered trolley able to move autonomously and

with sensors to avoid clashes and injuring people on its path.



Enhancing Personas for Well-Being e-Services and Product Service Systems 371

– Information Controllers. They consider the ability to control “their informa-
tion” a valuable component of an e-Service. They are interested in a granular
control of the permissions governing the access and flow of their data.

– Security Concerned are those who screens technological solutions adopted by
a e-Service, and the compliance with regulations on data protection.

– Benefit Seekers, i.e., those for whom the benefits obtained are more valuable
than the personal data offered in exchange.

– Crowd Followers do not have deep opinion neither on their personal data value
compared to the e-Services adopted, nor knowledge on the countermeasures
available to protect their privacy.

– Organizational Assurance Seekers take in account the countermeasures a com-
pany implemented to safeguard their privacy, from the policy and technical
perspective integrated in the e-Service.

As follows from this list, despite the segmentation of the end-users, privacy has
to be considered when designing a new e-Service. The way privacy is handled
is one of the fundamental components of a system nowadays. The envelope in
which the technical countermeasures are described and showed to the end-users,
the needs of suitable interfaces, etc., are all questions to be answered soon in
the design of an e-Service. This is also witnessed by the many privacy-by-design
approaches that have been proposed (see, e.g., [10,22]) aiming at forcing thinking
about privacy and related solutions in early design stages.

In one of our projects, witdom [1], we target the development of a platform
for the handling of genomic data. As widely known, genomic data is consid-
ered highly sensitive, given the incredible amount of information that can be
“extracted” from it. Privacy of end-users, here, does not mean only anonymity
of the patients, but also unlinkability between different genomes of relatives,
confidentiality in sharing data within the CDO in charge of the analysis, etc.
The rapid fall of the DNA sequencing costs [32] allows to imagine a plausible
(and not-so-far) scenario in which all the people will have their DNA sequenced
and kept secure in some national database, ready to be exploited for personal-
ized treatments or other healthcare treatments. Being able to design a e-Service
tailored on the privacy preferences of everybody is much more than challeng-
ing. With our Personas profiles we started building tools for devising suitable
solutions.

4 Personas Method in the coDesign Sub-process

This section presents our enhanced Personas method throughout the life cycle
of the e-Service, with an accent on how the Personas profile are constructed,
validated, used and communicated during the coDesign phase.

Personas method plays a central role in the coDesign phase. It is strategically
important to know since the beginning of the project if the Personas method
is going to be a fundamental driver of the design process. In this phase we
aim to tackle the following problems: acceptance of the Personas method as a
project driver in the organization, reaching a common agreement on its purposes
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and uses in various moments with all the project participants; avoid data-poor
Personas profile; agree on who are the primary stakeholder.

1. Agree with the project team on the use of Personas method as a project diver,
define who will lead the method and set the main purpose of its use

2. Set the research strategy according the Personas and other methods
3. Desk research data collection:

(a) from existing literature: identify relevant Personas profile attributes
(b) from demographic/marketing research: identify existing segmentation
(c) from existing e-Services and PSS: identify users involvement
(d) from researches done in previous projects: retrieve useful information

4. Field research data collection:
(a) Identifying possible stakeholders
(b) Stakeholders prioritization: bring the focus on the most important ones
(c) Definition and preparation of the elicitation method and type
(d) Data elicitation with possible users and data transcription

After collecting the data, it is time to analyze and synthesize them. In this
sub-process we want to tackle the problem of subjective data analysis, miss-
ing connection between demographic/marketing user segmentation checking Per-
sonas profiles accuracy and providing communicative Personas profile.

1. Organization of the data collected
2. Analyze finding with analytic and statistical processes
3. Identification of similarities, differences, and patterns
4. Assemble and prioritize a repository of building blocks
5. Users group categorization and refinement process: from a large pool of poten-

tial Personas profile to at least one primary Personas profile for each user
6. Visualization of Personas profiles with empirical and fictitious elements
7. Checking accuracy: validate the Personas profile representation

In this sub-process we want to tackle the problem of providing “hermetic”
Personas profile and exploit them to interrogate the design. Personas profile
need to be used in the e-Service definition phase in order to tackle the problems
of communicate across disciplines and take aligned decision in trouble-shooting
moments.

1. Dissemination of Personas profiles within the working team
2. Personas profiles as one of the main inputs for the exploration of the solution

space and the identification of e-Services concepts and scenarios
3. Screening users for e-Service concepts and scenarios validation
4. Personas profiles to focus on user requirements and to build use cases
5. Personas profiles to define e-Services components
6. Personas profiles to double-check if user requirements have been respected
7. Screening users for e-Service components definition validation
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5 Common Background, Differences and Advantages
Compared with Other Personas Methods

In order to make sense of our customization of the Personas method, we
believe it is important to understand the assumptions and structural character-
istics acquired from existing Personas methods in literature. For the purpose of
this paper we focused on key aspects of the most well-know methods [9,11,18,
21,23–25].

Personas Method Purpose. We found interesting the role-based perspec-
tive [18,23] where the Personas profile communicate the users goal and focuses
on behavior. We define the purpose for creating Personas profiles as proposi-
tional [12], where the Personas profile want to picture the key characteristics of
a segmentation of users to interrogate the design.

Source of the Information. The source of the information in the Personas
tends to be one of the variable that causes the most controversy and it is strictly
related to the purpose of the Personas method that the designers develop with.
As illustrated in [12], two attributes have been identified from the source of
information variable, i.e., empirical source of data and fictional components.
Our previously mentioned interest in the role-based perspective is also justified
by the traditional set of activities to gain users information from qualitative and
qualitative research in the Living Lab context in which we operate.

The Process to Build a Personas Profile. As we mentioned before, Personas
method impact on the overall coCreation methodology. For this reason, we had
to take the time to dig into the implication of the use of such method in our
processes in order to adapt it to our needs, contexts, and resources. Pruitt &
Grudin where highly inspiring for their focus on a wide range of data gathering
techniques and the process to check the Personas profile representation accuracy;
Cooper influenced our proposal with the refinement process where he suggests
to create a large pool of initial Personas profile, then refine until one primary
Personas profile for each user is defined; and finally Vincent and Nielsen were
fundamental for their work of restructuring the overall process paraphrasing and
interpreting previously described methods in real working context application.

Personas Profile Visualization and Dissemination. Starting from what
it is available in literature, we agree with on using narration as a format to
allow communication among people [16]. We think so because the narrative
forms provides three essential benefits: (1) to make the Personas profile seem
like a real person; (2) to provide a vivid story concerning the needs of the users
in the context of the e-Service being designed; (3) to function as a vehicle to
communicate user needs and requests to the developers (user requirements) [13].
In our working domain, e-Services for well-being, and within the development of
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PSS by means of the coCreation methodology [7,28] we reached the conclusion
that “empirical” and “fictional” elements are most of the time blending together
during the composition of Personas profile.

Exploit the Personas Profile. One activity is to create reliable, well-
structured, emphatic and useful Personas profiles. An other one is to use them.
Because of the strict relation of these two activities, we wanted to follow a reverse
engineer approach in the construction of our Personas method. Observing its use
documented in literature and comparing it with our previous method application
in real project, we listed a series of benefits that our approach has to take into
account:

– User focus: a clear picture of users goals, behaviors, needs, and the context
– Research domain fundamental users segmentation: where the user stands in

already existing demographic, behavioral and marketing segmentations.
– Problems and requirements prioritization: focus on important issues
– Stakeholders prioritization: bring focus on the most important ones
– Challenge assumptions, prevent self-referential design and create empathy
– Guide validation and support users involvement: facilitate users recruitment
– Support cognitive walk-through: assist the generation of scenarios
– Foster communication, collaboration and intuitiveness with natural language
– Support and integrate: shared assets with other methods

6 Conclusions and Future Work

Besides identifying interesting users characterizations and standardizing the
method, our paper highlights, as well, valuable future directions. Despite the
fact that our enhanced Personas profile works well in our research environment,
we are aware that further customizations will be needed whenever it will be
applied to other contexts. One of the most significant change, for example, that
has to be kept into account is the segmentation to be considered, which varies
from application domain to application domain. It would be really interesting
to see how our Personas profile and method would change, for instance, in the
design of a non-digital service. At the same time, we plan to define range of vari-
ability of the content of the newly defined fields, in a continuous investigation
of new users segmentations coming from the existing literature.
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Álamo, J.M., Mart́ın, Y.-S.: PRIPARE: a new vision on engineering privacy and
security by design. In: CSP Forum 2014, pp. 65–76 (2014)

http://witdom.eu
http://pal4u.eu/
http://smartbreak.eservices4life.org
http://www.tapps.eservices4life.org/
https://www.interaction-design.org/literature/book/the-encyclopedia-of-human-computer-interaction-2nd-ed/personas
https://www.interaction-design.org/literature/book/the-encyclopedia-of-human-computer-interaction-2nd-ed/personas


376 S. Vicini et al.

23. Pruitt, J., Adlin, T.: The Persona Lifecycle: Keeping People in Mind Throughout
Product Design. Morgan Kaufmann, Massachusetts (2010)

24. Pruitt, J., Grudin, J.: Personas: practice and theory. In: Proceedings of the 2003
Conference on Designing for User Experiences, pp. 1–15. ACM (2003)

25. Sinha, R.: Persona development for information-rich domains. In: CHI 2003
Extended Abstracts on Human Factors in Computing Systems, pp. 830–831 (2003)

26. Smith, A., Humphreys, S., Heslington, L., La Placa, V., McVey, D., MacGregor, E.:
The healthy foundations life-stage segmentation. research report no. 2: The quali-
tative analysis of the motivation segments. Project report, University of Greenwich,
London, UK, July 2011
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