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Personas represent the needs of users in diverse populations and impact design by endearing empathy and 

improving communication. While personas have been lauded for their benefits, we could locate no prior review of 

persona use cases in design, prompting the question: how are personas actually used to achieve these benefits? To 

address this question, we review 95 articles containing persona application across multiple domains, and identify 

software development, healthcare, and higher education as the top domains that employ personas. We then present 

a three-stage design hierarchy of persona usage to describe how personas are used in design tasks. Finally, we 

assess the increasing trend of persona initiatives aimed towards social good rather than solely commercial 

interests. Our findings establish a roadmap of best practices for how practitioners can innovatively employ 

personas to increase the value of designs and highlight avenues of using personas for socially impactful purposes. 
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1 Introduction 
Personas are fictional persons that represent real user segments [7], enabling designers to go beyond mere 

descriptive segments (p. 60) and truly empathize with end-users [84]. Cooper [41] defined personas as a user-

centered design (UCD) and human-computer interaction (HCI) technique that promotes immersion into end-

users’ needs. Since their usage in business contexts was first introduced by Cooper [41], personas have been 

applied to support the product design of major companies and organizations [6,25] by introducing archetypal 

end-users and their requirements into early phases of the design process [4]. For example, personas have aided 

the design of messaging systems at Microsoft [126], as well as the design of flight entertainment systems at Sony 

[42]. Personas have been applied in a several industries, including but not limited to healthcare [66], gaming [35], 

software [14], news and media [138], and marketing [54]. 

However, despite the myriad of domains using personas, or perhaps because of it, forming a clear picture of 

how personas are concretely being used in the design process in different domains is difficult. Nevertheless, such 

a picture would help establish more robust guidelines for persona creation and persona use. Forming this picture 

is a major motivation to our study. In addition, because personas (according to the theory of personas [69]) can 

aptly represent end-users and end-user needs, they have been reportedly particularly beneficial for guiding 

design decisions by providing designers with “shared mental models” [26] (p. 63) about end-users. Personas 

effectively characterize vital end-user groups [135] and subsequently augment the performance and engagement 

levels of organizations that utilize personas [52]. A significant component of a typical design process involves 
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showcasing product features and demonstrating how these features will help end-users in their everyday routines 

[20,132,142]. 

However, based on literature, the use of personas is scattered and difficult to comprehend beyond broad 

comments of persona benefits. What are the design tasks in which personas are specifically useful? How do personas 

support designers in different stages of design? Answers to these questions remain unformed based on the current 

body of knowledge on personas, prompting for a more systematic review of the design tasks completed using 

personas. In this work, we draw from these motivational questions to present a systematic literature review of 

persona use in design, which we define as using personas as an informational and inspirational instrument for 

design tasks across any given context. 

As persona use is spread across multiple application domains, bringing together this gathered knowledge 

constitutes a cross-domain learning activity, as persona creation and use are intertwined by the information 

needs of the persona stakeholders in different domains and use cases [70]. To form a more coherent 

understanding of persona use across application domains and design stages, we pose the following research 

questions (RQ): 

RQ1: How are personas used for design across different domains? 

RQ2: How are personas used across different stages of design? 

Furthermore, personas are said to add value to the design process by bridging the gap between designers and 

the end-users they are designing for [4]. In such use cases, personas convey crucial information such as end-user 

needs and usage scenarios to the attention of designers [119], thereby allowing for further customization and 

relevance of design objectives and activities [26]. As a result, according to the theory [119], designers and other 

stakeholders making user-centric choices can utilize personas to acquire relevant information, form judgments, 

and make choices that benefit the end-users in the form of increased usability, better user experience (UX), or 

features/functions that address their problems. Despite this implicit assumption of value-generation through 

personas, it is not immediately clear how said value can be assessed and observed, especially going beyond 

anecdotal evidence. To justify personas as design tools and as targets of corporate investments (as persona 

creation tends to require considerable efforts [119]) a shift in focus from persona creation to an evaluation of 

persona use is necessary to establish and demonstrate actual value (a.k.a., benefit, utility, improvement, 

competitive advantage [142], or value in use [163]) from personas in different design initiatives. It is known that 

the methods for evaluating the goodness of persona creation methods vary [133], but as far as we know, no study 

has aimed to summarize how the impact of persona use is verified. Therefore, we propose RQ3: 

RQ3: How is the impact of persona use evaluated? 

Furthermore, personas are rarely enacted in isolation but rather in combination with other user-centered 

design techniques [119], forming the overall design process in which designers’ sense-making about end-users is 

mediated and inspired by multiple tools with a varying degree of depth in manifesting the end-users’ needs. We 

refer to the use of multiple design techniques where personas are one among many as ‘persona-aided design’. To 

this end, it is critical to gain knowledge on what other UCD techniques are used in conjunction with personas. This 

is important because, on the one hand, knowledge about co-incurring use of methods can guide the HCI 

community to constructively assess the strengths that each method brings to the whole and, on the other hand, to 

identify design practices, patterns, and customary ways of doing things. At times, novel methods that are 

underexploited could be identified through examining the HCI researchers’ actual toolbox. In the current body of 

knowledge, there is a general understanding of personas complementing other UCD techniques and vice versa, but 

the frequency of technique pairings and an understanding of what benefits each technique adds to the whole is 

underdeveloped. To this end, we propose RQ4: 

RQ4: How are personas used in conjunction with other UCD techniques? 

Another vital aspect of persona use is that while personas have predominantly been employed in industry to 

facilitate the development of commercial applications, some studies have also demonstrated how personas can go 

beyond design for merely commercial purposes, termed “social good” [61] (p. 1). For example, in interviews 

conducted by Marsden and Haag [106], personas were characterized as capable of transcending beyond 
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commercial purposes to function as tools for empowerment. This not only broadens the personas’ scope of 

application but also fits with the newly found notion in HCI that people should be thought of only as “users” but 

more broadly as human beings (i.e., individuals with a variety of roles and purposes [90,129,140,150]). This 

contrasts with the information that is traditionally included in personas used for commercial purposes, which are 

frequently limited to user product requirements [14,26]. For example, Wilson et al. [157] highlight that when the 

purpose of a product being designed is related to cultural and political goals rather than simply ‘bringing a 

product to the market’ (p. 25), it may be more appropriate to include information such as political convictions, 

social ideals, and involvement with local communities within the personas. There are also increasing calls within 

the HCI community for societal relevance, including using design to address sustainability goals [22,71]. 

Therefore, as HCI and personas increasingly extend beyond commercial purposes, there is a need for 

understanding the use of personas ‘for good’ —i.e., for societally beneficial purposes. To present collective 

evidence of using personas for good, we pose our final RQ: 

RQ5: How can personas be used for good (i.e., societally beneficial purposes)? 

To address the above RQs, this systematic review (1) collects, analyzes, and aggregates studies using personas 

in different domains, (2) identifies the tasks that utilize personas during the design process, (3) assesses how the 

impact of personas use is measured, (4) summarizes how personas are used with other design methods, and (5) 

formulates central ‘personas for good’ use cases, and, from this, (6) derives implications for future research and 

practice, including a research agenda for expanding the horizon of persona applicability beyond its current focus. 

2 Related Work 
Prior literature reviews have focused on personas, but none to our knowledge from the perspective of persona 

use in design. As foundation, we summarize the prior literature reviews in this section. 

First, Goh et al. [65] mapped persona research spanning 18 years (1999-2017) to provide an overview of 

persona research. Their narrative literature review provided three main contributions by mapping (1) central 

milestone publications, (2) applied research approaches, and (3) emerging trends and issues. While the study 

provided significant insights and directions for future persona research, it focused on characterizing the state of 

persona research than mapping how personas are used in different domains or how personas are evaluated for 

design tasks. 

Second, Johansson and Messeter [86] reported on several cooperative designs that used a persona model. 

Based on their overview, the authors proposed an approach to integrating ethnographic fieldwork, participatory 

inquiry, and collaborative design to enhance user presence in the product design. While the study acknowledged 

the use of various supporting and complementing techniques alongside personas, it did not dissect in-depth why 

these methods are used with personas, what is the commonness of deploying each method together with 

personas, or how personas (or other methods) are evaluated for design tasks. 

Third, Nielsen et al. examined descriptions from several Danish organizations to comprehend how businesses 

and design groups conceptualize personas [120]. For this, they investigated 47 persona designs from 13 

organizations, comparing these designs to 11 recommended templates in the literature. They observed that 

persona creation is inspired by co-workers and seminars instead of academic literature, which implies that the 

practice community has a major influence on the design of personas. However, the study did not address how the 

different persona templates are used or evaluated for design tasks. In another study, Nielsen et al. [103] 

investigated how the persona-scenario method might help stakeholders generate shared understandings and 

design concepts. While such case studies are highly useful for illustrating the potential of personas, they do not 

provide an overview of “personas + x”, in which “x” is another method that supports personas towards the goal of 

creating user-centered designs. 

Fourth, Guan et al. [70] analyzed 51 studies creating personas for professional purposes and found that 

personas were most prevalent in domains of UX design, healthcare, market research, and social media. The UX 

design personas were described by activity goals; the health personas were centered on physical symptoms of 
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medical patients; the market research personas focused on customers’ lifestyles; and the social media personas 

emphasized behaviors in online social networks. Guan and colleagues provided guidelines for persona developers, 

including how to represent persona details related to lifestyle and health, contexts of product usage, and online 

user data. However, the authors did not review how personas were used or evaluated in these professional 

domains. 

Fifth, Salminen et al. [133] reviewed research articles focused on quantitative persona creation between 2005 

and 2019. The authors identified three stages of quantitative persona research– (1) emergence, (2) 

diversification, and (3) sophistication – with the fourth stage of (4) maturity that could be reached by sharing 

research resources such as datasets, source code, and persona-generation algorithms in order to nurture an open-

source community among persona enthusiasts. The authors provided implications for organizations regarding 

their persona readiness, but the authors did not discuss how quantitative personas are or should be used or 

evaluated after their creation, given specific design tasks. 

Sixth, in a follow-up study, Salminen et al. [134] identified five major challenges in persona research, including 

(1) lack of inclusivity, (2) lack of robust evaluation methods, (3) lack of shared resources, (4) lack of standardized 

persona creation, and the risk of losing immersive user insights due to seeing persona creation predominantly as 

a technical exercise. However, the authors were more focused on persona creation than their use for design tasks. 

Seventh, there are popular textbooks [2,41,113,119] that present various use cases for personas. While these 

sources are inspirational and serve a clear purpose of explaining personas, the cases described in them tend to be 

anecdotal and no book to our knowledge systematically summarizes the knowledge about persona use in design. 

Finally, several papers summarize the pros and cons of personas (e.g., [82,121,131]). The so-called ‘back and 

forth’ concerning applicability of personas has been in progress since the introduction of the method, including 

concerns about stereotyping and misrepresenting end-users [106,151]. While there is currently no consensus 

about the ultimate value of personas, there is a consensus about persona research requiring a higher degree of 

rigor and integration of findings [13,65,88], a goal in which systematic reviews can be instrumental [23]. 

Overall, the previous literature reviews on personas have contributed to understanding personas’ strengths 

and challenges in the design practice. However, at the same time, there remain gaps in synthesizing the current 

body of knowledge on persona use in design. Most of the prior literature reviews can be characterized as scoping 

reviews that are limited by the lack of using a systematic methodology in collecting their evidence base (i.e., the 

literature sources). Moreover, while a number of studies report personas’ use in design, these studies tend to 

apply a case study methodology that has limited generalizability [160]. Therefore, a systematic analysis of such 

studies can yield invaluable information for design practice about the use of personas in design and synthesize 

useful experiences from previous work into a broader framework, including identification of central gaps and 

avenues for future research [48]. 

Particularly striking is that there are currently few studies that synthesize how personas have been adopted in 

non-commercial settings (i.e., developing products, such as software, user interfaces, or marketing 

communications). This lack of attention hinders the ability of personas as a design technique to provide broader 

value in use [115,163] for organizations and groups across the social strata, leaving the full potential of personas 

untapped. As a result, a systematic analysis is needed to provide key information for researchers and design 

professionals alike. 

3 Method 
A systematic literature review collects secondary data (i.e., research articles and their content) and analyzes it in 

order to aggregate findings and lessons in a research field, establish important patterns for others interested in 

previous research, and identify prominent gaps for future research [48,152]. This is achieved by formulating clear 

RQs and identifying, selecting, and critically appraising the selected articles to address the questions [109], often 

with the purpose of understanding the scope and depth of the existing body of knowledge [159]. These properties 
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match well also with our research purpose, which is why systematic literature review was chosen as a method to 

address our RQs. 

Although systematic reviews are relatively uncommon in HCI (compared to health care studies, for example, 

that frequently use them to summarize key findings [56]), the method seems to be gaining momentum in HCI 

[23,55,80,125,133]. The general steps of a systematic review include [133]: (1) identification of potentially 

relevant articles for addressing the RQs defined by the researchers, (2) title and abstract screening to 

include/exclude the candidate articles, (3) full-text screening, and (4) final inclusion and analysis. 

To identify potentially relevant articles, three databases were chosen, one based on its scope (i.e., Google 

Scholar) and two based on their relevance to human-computer interaction, personas, and design (i.e., ACM Digital 

Library (DL) and IEEE Explore). Identical literature searches were carried out for each database in June 2021 with 

the keywords “personas”, “design task”, and “human-computer interaction.” The initial search yielded 469 

articles, of which 418 (89.1%) were from Google Scholar, 38 (8.1%) from ACM, and 13 (2.8%) from IEEE. The 

results were combined and deduplicated using the Covidence systematic review software [102]. The deduplicated 

articles (N=442) were manually screened by two reviewers reading the abstracts. Disagreements about an 

article’s relevance were resolved through consensus-based discussions, as recommended for systematic reviews 

[49]. 

The articles that passed the first screening stage were subsequently read in full and further assessed to ensure 

the inclusion criteria were met (see Figure 1). At this point, additional articles were also further retrieved by 

applying snowball sampling based on reading the screened articles and identifying other relevant research 

articles, as suggested for the implementation of systematic literature reviews [68]. The snowballing was 

conducted by a member of the research team, who had extensive experience reviewing persona research articles 

over a multitude of years. The snowballing was based on a public repository of persona studies, available in an 

open-source Zotero repository ([link masked for anonymity]). All the articles retrieved via snowball sampling 

(N=40) were assessed through full text screening as well. The inclusion criteria were as follows: 

• contains a full research article (no short articles, book chapters, or dissertations) [screening stage] 
• is published in peer-reviewed journal or conference [screening] 
• is written in English language [screening] 
• develops and applies personas in the context of design tasks [screening/assessment] 
• evaluates the efficacy of designs created with personas [screening/assessment] 

We also specifically focused on contexts wherein design teams used personas in the initial construction and/or 

formulation of new products for new users so as to exclude articles using personas to improve existing 

(re)designs for existing end-users. This allowed us to focus on personas adopted specifically for design for new 

users rather than to continue existing activities. The final collection included 95 articles, and the information 

shown in Table 1 was extracted from the articles using a standardized data extraction form [149]. The extracted 

data were analyzed, and the findings are presented in the following sections. 
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Figure 1: PRISMA Diagram. 

Table 1: Data categories for information extracted from the articles. 

Category Description RQ Addressed 

BASIC INFORMATION Title, year, keywords N/A 

DESIGN TASK Specific design task for which the personas were used RQ1, RQ2 

OUTCOME MEASUREMENT Methods used to measure usage outcomes of designs RQ3 

DOMAIN OF APPLICATION Industry and/or sector under which design activities 

took place and were ultimately used for, e.g., healthcare, 

software development 

RQ1 

LARGER MISSION OF 

DESIGNS 

Purposes of personas, such as social versus 

commercial good, e.g., carry out health interventions, 

improve privacy awareness. 

RQ4, RQ5 

4 Results 
4.1 Persona Use Across Domains (RQ1) 
We determined the domains where personas were most commonly used by noting the industry and/or sector for 

which stakeholders were conducting the designs. The domains were identified in the analysis stage, after 

searching and screening the articles. The domains we identified are listed in Table 2—note that frequencies 

exceed the sample size count because some articles applied personas cross-sectionally in more than one domain. 

Software development was the most frequently observed professional domain that personas were applied to 

(40%), followed by healthcare (20%) and higher education (16%). The next subsections discuss the persona 

applications to design in each of these domains. 
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Table 2: Domains of persona application to design. 

Domain Definition and Main Benefit Identified Frequency Examples 

Software 

development 

The process of generating and maintaining 

applications, frameworks, and other software 

components. 

Main benefit of personas: Eliciting user 

preferences and requirements necessary for 

designing key software components. 

42 

(40%) 

[1,8,27] 

Healthcare The systematic delivery of medical care to 

individuals or groups of people. Main benefit of 

personas: Contextualizing multiple circumstances 

affecting health outcomes, including adherence, 

caregiver support, and physical factors. 

21 

(20%) 

[74,75,77] 

Higher education Education in universities or similar educational 

institutions, particularly at the bachelor's degree 

level and higher. Main benefit of personas: 

Promoting inclusivity in education by identifying 

non-traditional students as well as how 

characteristics of different student groups interact 

with one another to shape learning experiences. 

17 

(16%) 

[32,62,104] 

Marketing Process through which a corporation promotes 

the purchase or sale of a product or service. Main 

benefit of personas: Creating empathy among 

marketing professionals towards their customers to 

ensure more effective targeting of services. 

8 (8%) [37,85,100] 

Robotics The design, manufacturing, operation, and use 

of robots to support humans and human activity. 

Further research is needed to identify main benefit 

of personas beyond general user understanding. 

5 (5%) [127,139,147] 

Dialogue systems A computer program that can interact with 

humans on both input and output channels, 

through text, speech, haptics, and other means of 

communication. Further research is needed to 

identify main benefit of personas beyond general 

user understanding. 

4 (4%) [3,97,155] 

Videogames Electronic game that uses a user interface or 

input device to create visual feedback for 

entertainment purposes. Main benefit of personas: 

Explore parameters of game dynamics and 

archetypes to enhance gaming experiences. Further 

research is also needed to identify additional 

benefits of personas beyond general user 

understanding. 

3 (3%) [35,91,98] 

Privacy and 

security 

The implementation of safeguards to protect 

against unwanted access to digital systems and 

confidential user data. Main benefit of personas: 

Inform risk factors for cybersecurity and privacy 

3 (3%) [19,94,144] 
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Domain Definition and Main Benefit Identified Frequency Examples 

attacks for software designers to create safeguards 

This involves identifying both attacker 

characteristics as well as user characteristics. 

Recommendation 

systems 

Information filtering system that aims to 

forecast a user’s rating or preference for a given 

item. Further research is needed to identify main 

benefit of personas beyond general user 

understanding. 

2 (2%) [30,47,60] 

 N=105 

4.1.1Software Development 
One prominent example from software development is Dow et al.’s study [51], which observed the processes of a 

design team to develop a new computing device and associated software. The authors outline how personas were 

created as part of the designers’ preliminary research in order to better understand how users could potentially 

interact with their software product. Similarly, Arikoglu et al. [16] evaluated the usage of personas in the design of 

a digital calendar. The designers in this study created personas for different family members who would 

potentially benefit from a shared digital scheduling system. Both these examples reveal the value of personas in 

gathering key user information to guide usability of software systems under design. A typical way of using 

personas in software development is mental modeling (e.g., “Rick would use this product to....”). Furthermore, 

research by several authors in this sample [17,51,101] shows how personas can benefit every level of the 

requirements design process, from eliciting requirements through use cases to validate requirements. This is 

accomplished by aligning the content of personas with various requirements engineering and design processes 

that require user insights. For example, Armitage [17] describes how different personas were allocated to 

different designers and software developers in their organization, based on the relevance of the different 

personas to the key software components the employees were responsible for designing. The design process may 

start from brainstorming features and needs that the eventual users would have – at this requirements 

engineering stage, developers can apply ad-hoc or imaginary personas to create a design space for potential 

features. Each feature represents a hypothesis for further validation when creating personas based on qualitative 

and/or quantitative data [83]. 

In sum, personas are beneficial to software teams by aiding in documenting requirements to steer individual 

aspects of software design and development. Personas contain relevant information and contexts by emphasizing 

user preferences and needs, which improve user recognition and design team collaboration on knowledge 

exchange at different stages of design — all of which can strengthen the finished products of software 

applications. 

4.1.2Healthcare 
Holden et al. [79] noted in 2017 that “while personas are ubiquitous in UCD for IT design outside of healthcare, 

there are few published, detailed accounts of personas development for health IT” (p. 159). Notwithstanding, 

while persona usage remains dominated by software development initiatives, healthcare was the second top 

domain in the current sample (N=21, 20%), perhaps reflecting their increasing adoption in social good purposes 

in recent years. Studies employing personas in designing healthcare solutions addressed both the patient and 

clinician perspectives and their related needs. For example, Hendricks et al. [74] assessed how personas could be 

used to better communicate as well as stimulate ideas during participatory design sessions with users. The 

authors discussed using a persona called TheSuperHero to help individuals with dementia (the target user group) 

identify the topmost urgent mobility issues in their daily lives (e.g., operating a television). As such, the fictive 

persona enabled the target users to imagine and highlight how the technology that was undergoing designs could 

be best integrated into their daily activities, regardless of their level of familiarity with technical terminology. In 

another example in this domain, Reeder et al. [128] developed two personas (one to represent a public health 
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nurse, another to represent a nurse manager) to understand the needs of potential users of an information system 

designed to support public health nursing practices. 

Incorporating a whole host of clinical, cognitive, and social aspects that identify actual patient users 

distinguishes personas developed for healthcare design initiatives. This is particularly important in healthcare 

because patients’ capacities to interact with medical services are determined by a range of factors, such as life 

circumstances and behavioral traits. By including this range of biopsychosocial data, personas are a useful tool for 

“care-centred design orientation, that can span the different needs of patient, professional and service, and help 

[healthcare practitioners] define priorities for intervention and redesign” [87:15]. Indeed, in Holden et al.’s [79] 

study on elderly caregiving needs, personas enabled designers to take into account differences between those 

who are discharged from the hospital with versus without caregiving assistance in their residences, and how for 

the latter, the technology being designed might provide better access to one’s physically distanced loved ones. As 

a result, using multidimensional personas in designs directly highlights the unique circumstances of health-

seekers. 

4.1.3Higher Education 
Studies focused on product and service design in higher education (N=17, 16%) primarily focused on catering to 

student needs. Brooks and Greer [32] reported the use of predictive models to create learner personas of typical 

student circumstances in a higher education context. Based on the results of a student records survey, the authors 

were able to develop personas of student learner types to enable the design of appropriate accommodation 

services. Meanwhile, Khambete et al. [93] discussed the use of personas to develop an education service. In their 

study, design students were tasked with developing a service for potential employers to visit their university and 

conduct campus recruitment to employ students. In another article, Ozkan et al. [124] discussed how personas be 

a useful tool for inspiring curriculum designers to include more diverse student profiles. Personas were employed 

in their research to broaden the scope of who might seek out an engineering degree at a major university. By 

producing profiles of non-conventional students, personas were employed to facilitate departmental culture 

change with more inclusive curriculum redesign. As a result, personas utilized in educational design projects can 

strengthen institutional responses to diversity and equality while also facilitating intersectional educational 

methods. Such an intersectional approach [58] to education involves considering not only the overall student 

population at these universities but also the numerous ways in which student groups interact to influence their 

participation in higher education. Consequently, personas can be used to go beyond merely supporting the 

physical accommodations necessary to access educational services (e.g., ease of interface of online courses [12]) 

by also supporting the creation of socially inclusive content in university learning initiatives. 

4.1.4Marketing 
A number of articles (N=8, 8%) in the current sample also applied personas to design marketing initiatives. For 

example, Lee et al. [100] disseminated personas to guide design students to create webpages to market 

professional services. Meanwhile, Salminen et al. [137] highlighted important user group information (e.g., age, 

gender, location, subjects of interest) in personified profile layouts to assist online marketing professionals in 

generating relevant online adverts. The authors found that personas improved the marketing professionals’ 

capacity to empathize with users, which in turn, enhanced the competitiveness of the ads they designed when 

compared to automatic ad design algorithms. Together, these two examples show how personas can be flexibly 

adopted to different facets and stakeholders in marketing: whether to inform how services should be marketed 

while aligning with a company and/or independent contractor’s branding goals, or to segment existing customer 

populations to market relevant services to them. In either case, personas can effectively reconcile the distance 

between an organization’s branding preferences and meeting target audiences where they are. Such 

considerations are even more pertinent when services are marketed to and intended for foreign audiences. 

Relevantly, Vestergaard et al. noted in their article on designing a waste management system: “A lack of 

familiarity often applies to situations where the context is socially, culturally and geographically unknown to the 

designer. This is why developing and using personas as a tool may be especially useful when designing for a 
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foreign culture” [154:271]. They go on to explain how personas are especially useful when it comes to segmenting 

customer audiences and designing products and marketing materials when direct customer participation is not 

possible. As such, personas can be applied with great results for customer engagement in marketing and design 

initiatives. 

4.1.5Robotics, Dialogue Systems, and Recommendation Systems 
A small number of articles in the current sample employed personas in the design of dialogue systems (N=4, 4%) 

and recommendation systems (N=2, 2%), of which the majority (N=5. 5%) also overlapped with use cases in 

robotics. 

Akner-Koler et al. [2] developed personas to serve as “credible hybrid characters” (p. 11) to represent the 

user/player dynamics in haptic interactions. Meanwhile, Kroger et al. [96] used personas to create a tangible 

interface for capturing internal force sensors and thereby facilitating communication between patients and 

therapists in telemental health treatments. A major goal for this haptic device was to “stimulate reflection on and 

awareness of affect” (p. 11) in teletherapy. In addition, Rea et al. [127] integrated personas directly into the end-

product design of a teleoperation system. Specifically, the authors aimed to integrate an interactive, robotic agent 

to a simple teleoperation interface to react to individuals’ driving behavior. This was achieved by deploying two 

different robotic personas (an “anxious” persona and a “daredevil” persona, p. 20) to represent virtual passengers. 

Both the daredevil and the anxious personas aimed to elicit real-time social feedback to encourage individuals to 

assess and alter any unsafe driving behavior. Meanwhile, Fan et al. [59] developed a personal digital assistant 

device for smartphones called Health Pal, to auto-notify elderly individuals of healthy habits as well as sync to 

personal medical data over Bluetooth. Personas were created to help designers understand the necessary smart 

features for a typical elderly individual’s activities of daily living. These features included access to emergency 

services, which were provided through embedded physical medical sensors in the device. Notwithstanding, while 

these articles anecdotally reported the use and value of personas in their design processes, little evaluation was 

conducted and use cases were primarily still in the initial exploratory phases. This is likely due to the nascence of 

these new technologies and hence, the limited number of early adopters of personas. Future research will be 

necessary to evaluate the specific contributions and usefulness of personas to this area. 

4.1.6Videogames 
Gaming represents another interesting use domain for personas. As described by Lazzaro, “A [video]game’s value 

proposition is how it makes its players think and feel. Players don’t buy games, they buy experiences” [99:1]. It is 

unsurprising, therefore, that personas have been used to enhance the design philosophy for videogames. Canossa 

and Drachen [35] describe how play-personas are “clusters of preferential interaction (what) and navigation 

(where) attitudes, temporally expressed (when)” (p. 513) and converging across the numerous forms of 

affordances in game artifacts. In this sense, personas in video games represent the parameters of the different 

interaction and navigation possibilities within the games and player journeys. In their study, Canossa and Drachen 

[35] describe different personas used to represent the player archetype options provided to players, such as the 

“Grunt Persona,” a play persona skilled at shooting but lacking in problem-solving skills and jumping. Similarly, 

Laine et al. [98] used personas to design a multiplayer digital game to encourage active transport (e.g., bicycling, 

as opposed to motorized transport) to the workplace. Personas were created to establish how gamification (i.e., 

the application of game elements in contexts that are not traditionally associated with games) could be precisely 

delivered to encourage this healthy behavior change in employees. As such, personas address a major challenge 

for game designers: maintaining the best possible experience for a wide range of player tastes to attain the largest 

possible target audience. Nevertheless, similar to the previous subsection, articles concerning videogame designs 

in this sample provided little evaluation of how personas directly contributed to player experiences. More 

research is required to assess the value of persona use cases in this area. 
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4.1.7Privacy and Security 
Beyond overlaps with personas used for designing software in general (and the recognition of how user 

preferences for software will inadvertently shape how software security features should be designed alongside 

other features), personas have also been deployed to comprehend risk factors for privacy and security issues. For 

example, Atzeni et al. [19] describe the employment of personas to illustrate archetypical characteristics of cyber-

attackers, in order to better prevent infringements to privacy and cybersecurity. The authors discuss how attacker 

personas include characteristics of attackers that are backed up by references for what motivates those specific 

characteristics. Such argumentation models are particularly useful because they succinctly present and validate 

existing assumptions cybersecurity specialists have about attackers. Moreover, personas also shed light on the 

specific contexts and circumstances of potential attackers. For example, Atzeni et al. [19] created personas to 

represent anyone from “irrational (ex) staff member(s), with unrevoked system access” to “intellectual property 

thieves” (p. 3). 

Meanwhile, Kim et al. [95] were focused on the other side of cybersecurity risk management, which is 

determining different users’ vulnerabilities to being cyber-attacked and having their privacy compromised. To 

create these user personas, the authors identified various user characteristics that are intrinsic to cybersecurity 

awareness, such as knowledge of security issues, general comfort levels with technology use, and proactiveness to 

establishing privacy safeguards (e.g., prior to attacks or only in response to attacks). In this way, personas aided 

the designers in anticipating how their target user groups would respond to prospective cybersecurity threats, 

thereby guiding them to design cybersecurity initiatives accordingly. As such, personas allow security 

professionals to not only better understand the capabilities and motives of cyber-attackers, but also different 

levels of vulnerabilities to cyber-attacks for different user groups. In both these use cases, personas can be used to 

aid the design of effective buffers against external threats.  

4.2 Design Tasks for Employing Personas (RQ2) 
In addition to the examples highlighting the diverse domains of persona application, we observed their use across 

several stages of the design process. Rather than imposing a specific design paradigm, we took an inductive 

approach. We determined stages of the design process by extracting the specific purpose and stage of the design 

process noted by the authors in their article. We then de-confounded labels for the same/similar design levels and 

collapsed these design levels to higher-order stages (Stages 1 through 4). This process resulted in eight design 

tasks levels, which are: Organization, Conceptualization, Ideation, Prototyping, Education, Copywriting, 

Prioritization, and Communication. We then manually tallied the design stages mentioned in each article, assign 

each to one of the four stages. 

We found that conceptualization (29.9%) was the top design task employed in the studies, followed by 

prototyping (22.5%). Moreover, most articles (N=92, 96.8%) deployed personas in two different design tasks, 

with conceptualization and prototyping being the top combination (N=15, 16.3% of 92). Subsequently, a 

hierarchy of persona usage in design was established. This hierarchy is demonstrated in Table 3 that outlines 

three different stages of intensiveness for persona use in design tasks. As shown in Table 3, personas used for 

“organization” and “conceptualization” (Stage 1) enable designers to dynamically organize and brainstorm 

general information about users, as exemplified by the aforementioned articles [77,111], among others. This level 

occurs before designers initiate prototypes and more comprehensive exploration of customer segments, as 

outlined above [28]. At the end of the spectrum at Stage 3, personas are used to meet explicit end goals and long-

term objectives, such as designing marketing material. The next subsections discuss examples of the design tasks 

from each of these levels. 
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Table 3: Hierarchy of persona usage in design: three stages of application. 

Stage Description Applicable design tasks Task description Frequency 

1 Personas help 

organize 

information about 

the users. 

Organization Organizing information about users 

via personas 

3 (2%) 

Conceptualization Making sense of a phenomenon via 

personas 

56 

(30%) 

2 Personas are 

adapted for short-

term tasks. 

Ideation Brainstorming new ideas via 

personas 

30 

(16%) 

Prototyping Rough design sketches of products 

via personas 

42 

(22%) 

3 Elaborate 

usage of personas 

to meet explicit 

long-term goals of 

stakeholders. 

Education Establish design philosophy via 

teaching of persona techniques 

7 (4%) 

Copywriting Design marketing material using 

personas 

1 (1%) 

Prioritization Ranking user needs and preferences 

via personas 

17 

(9%) 

Communication Sharing important user information 

to stakeholders via personas 

31 

(17%) 

 N=187 

4.2.1Stage 1: Personas Help Organize Information About the Users 
Prior to any design tasks, designers sought to organize information about user needs and characteristics. 

Personas were primarily used to guide this initial step in three articles [9,76,146]. For example, Anvari and 

Richards used personas to classify initial information on users’ personality dimensions, following initial 

demographic and personality tests taken by the participants [9]. Similarly, Taffe’s study leveraged personas to 

identify user's demographic information and categorize such information accordingly [146]. Moreover, the top 

design task in this level as well as in the sample overall was conceptualization in design. One example is the digital 

human modeling study by Hogberg et al. [77]. The authors developed narrative descriptions through personas to 

conceptualize five different levels of functional mobility among elderly individuals. These persona descriptions 

were subsequently mapped onto elderly manikins to be used during later design stages. Similarly, Millen et al. 

[111] described the development of personas to work with children with autism to conceptualize ideas for game 

design. Neuroscientific and child development research has shown that children with autism frequently exhibit 

“limited imagination skills” which can inhibit communication [43,111]. Personas are, therefore, also an effective 

medium for obtaining an initial understanding of user needs in neurodivergent populations (i.e., atypical 

cognition), and can enable both designers and neurodivergent individuals to effectively communicate together. 

These examples illustrate how personas are used in initial stages of design when design teams require 

consolidation and conceptualization of relevant user information, including distinct user goals and needs. 

4.2.2Stage 2: Personas Are Adapted for Short-Term Tasks 
Beyond initial organization and conceptualization, personas were also widely used in short-term tasks to guide 

the designs in progress. In this level, which takes place after initial consolidation of user traits, personas were 

referred to for brainstorming new ideas for design. For example, Dow et al. [51] used the personas to brainstorm 

scenario activities that families would participate in each day and how this may affect how they interact with 

computing devices. Personas were similarly used for prototyping. For example, Bodker et al. [28] used personas 

to design various digital government platforms. In their article, personas were specifically developed for 

designers to guide both conceptualizations as well as the design of prototype interfaces for the project. The 

authors also noted how the personas — which were based on quantitative data from real citizens — were 

consulted frequently throughout the prototyping process, alongside the explicit consideration of the question: 
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“How do personas talk back in design?” Similarly, Jensen et al. [85] used personas to strengthen prototypes for 

design to ultimately consider three questions: “How does the prototype help the company discover requirements in 

terms of known knowns, known unknowns, unknown knowns and unknown unknowns?” Here, personas were 

specifically used to document prototype use cases. These examples show how personas are applied beyond mere 

conceptualization or organization of ideas to guide initial testing of designs. 

4.2.3Stage 3: Elaborate Usage of Personas to Meet Explicit Long-Term Goals of Stakeholders 
The final level is characterized by the application of personas for long-term goals. At this level, personas are 

primarily used to inform executive objectives, i.e., strategic goals that impact an organization’s overall functioning 

and ethos. For example, the third most common use case in the sample saw the application of personas to 

communicate with stakeholders. In the aforementioned article by Jensen et al. [85], they developed personas in 

conjunction with prototypes to investigate how stakeholder involvement shapes the identified requirements of 

products. Personas, which enhanced prototypes to communicate use cases to stakeholders, were particularly key 

in meeting these communication goals. Meanwhile, Boyce et al. [31] developed personas to design an information 

platform to facilitate retrieval of reliable information on fatal drug interactions. This application of personas was 

guided by the notion that patient outcomes can be compromised by pharmacologic interactions between different 

medications. These extensive interactions pose particular obstacles for scientists and, therefore, demanded clear 

communication methods that were strengthened through personas. Examples of persona usage in this level also 

exemplify how personas are used beyond commercial purposes as tools for advocacy and/or user empowerment. 

4.3 Methods for Evaluating Persona Impact (RQ3) 
Our findings thus far have demonstrated the flexibility and versatility of persona applications across several 

domains and through multiple stages of design cycles. We now turn our attention to how the benefits of persona-

aided designs are assessed. Table 4 categorizes different methods presented in the literature, and we then provide 

examples of how they can be used to assess the quality of designs created using personas (i.e., persona-aided 

designs). 

Table 4: Top evaluation heuristics for designs using personas 

Evaluation heuristic Definition Frequency Examples 

Ethnographic 

anecdotes, as adopted 

in anthropology 

Qualitative and unstructured observations to 

holistically identify naturally occurring patterns 

and habits. 

37 

(42%) 

[1,27,124] 

Expert verification The assessment of the validity and accuracy of a 

prototype or design by a subject matter expert. 

20 

(23%) 

[12,44,51] 

Usability testing A technique for evaluating a product’s interface 

by putting it to the test on real people and 

assessing their interactions. 

18 

(20%) 

[101,156,161] 

Semi-structured 

interviews 

Interviews guided by open-ended questions to 

facilitate dialogue with participants. 

13 

(15%) 

[18,85,128] 

 N=88 

4.3.1Ethnographic Anecdotes 
We found that evaluation heuristics for the efficacy of persona applications in design contexts were varied, with 

most articles solely reporting results through unstructured anecdotes derived through ethnographic approaches. 

For example, several articles reported satisfaction with the use of personas in design (e.g., “Personas seem to have 

satisfied a large unmet need in the organization, as there was high demand for them to be used as a guide for 

future strategy” [17] (p. 15), “They [personas] were called on repeatedly in discussions of concept, content, 
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functionality, user interface and usability” [8] (p. 28), “From the comments left by the students we conclude that 

the technique has met its learning objectives” [11] (p. 62), yet did not use an objective or systematic heuristic for 

grounding these evaluations. Moreover, as demonstrated in the example in the previous section of how 

participants of interviews were at times conducted with designers, and at other times the target users themselves, 

there is an inconsistent integration of different stakeholder perspectives in the different studies. Future research 

should standardize the inclusion of perspectives of all stakeholders in order to provide more comprehensive 

evaluations. Authors primarily interested in conducting evaluations through ethnographic anecdotes should 

attempt to define all relevant parties involved in design processes, from users to the designers themselves, and 

ensure that observations are collected equally from these different stakeholders. Most likely, however, an 

additional evaluation method will be necessary to ensure the efficacy of the personas. 

4.3.2Expert Verification 
Followed by unstructured anecdotes, external expert assessment of designs and persona usage was the next most 

common evaluation heuristic. While these articles adopted a more systematic evaluation of persona usage in 

design activities compared to unstructured anecdotes, they also varied significantly in the metrics that they used. 

For example, in the study by Chen et al. [38] on personas applied to mobile interface design, external design 

experts were asked to evaluate the students’ designs for novelty, uniqueness, relevance, and suitability with user 

needs, each on an 11-point Likert scale. Meanwhile, Anvari et al. [10] developed a scoring rubric for assessing the 

design tasks. In their study, students were provided with a persona and asked to develop designs for a wellness 

application based on it. The scoring rubric included several metrics for how directly the persona’s characteristics 

were incorporated into the designs, such as the presence of mobile notifications that were relevant to the users’ 

wellness goals. External assessors used the rubric to tally up the subscores for the designs. In yet another 

example, Akner-Koler et al. [3] discussed the efforts of a team of designers to create haptic wearables to support 

autonomous horseback riding for people with deaf-blindness. The design team directly solicited feedback from an 

equestrian instructor who has worked with the target user population and also sits on the board of a company 

building a communication training system for the same group. Expert verification addresses some of the 

limitations of unstructured ethnographic anecdotes by providing more conclusive assessments for how personas 

can best enhance design processes. By considering expert perspectives, designers are able to validate the 

information captured in personas and further accelerate adoption rates for their products. However, the direct 

relationship of evaluation metrics to personas only, versus other aspects within the design process is 

questionable. 

4.3.3Usability Testing 
The third most common evaluation heuristic among the articles was standard usability tests akin to processes 

commonly adopted in industry. For example, three articles used the “Think Aloud” methodology [98,110,141]. 

Several articles also considered usage logs to analyze users’ time spent on different interfaces [47,100,111]. In one 

article by Long et al. [101], Nielsen’s Usability Heuristics was consulted. This specifically encompassed factors 

such as “visibility of system status,” “match between system and the real world,” “user control and freedom”, 

“aesthetic and minimalist design,” and “flexibility and efficiency of use,” among others [117]. These examples 

demonstrate how usability testing can crucially provide insights into how well users interact with a particular 

design prototype. Similar to expert verification, these usability tests provide further substantiation of the benefits 

of personas to design. By directly inviting individuals to test design and using objective measures to capture these 

interactions, designers can be increase confidence that their creations are relevant for the intended users. Again, 

the direct ties to personas themselves are often questionable. 

4.3.4Semi-Structured Interviews 
Similar to usability testing, semi-structured interviews can be used to capture insights from users on how they 

perceive designs. In turn, this can help designers validate the personas (and any other techniques) they used to 

enhance their designs. For example, Reeder et al. [128] conducted qualitative interviews to evaluate 
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representativeness of their personas before finalizing designs. They discussed how participants provided 

additional details that were helpful for improving and providing further context to the personas. This information 

allowed the authors to confirm the need for more design iterations before deploying them to the public. Likewise, 

Subrahmaniyan et al. [145] conducted semi-structured interviews and specifically asked participants if the 

personas intended to guide designs reminded the participants of people they knew in real life. It is also important 

to note here that one particular benefit of semi-structured interviews is that they enable answers to specific 

questions designers have while also lending room to organic qualitative insights that may not necessarily be 

captured in usability tests. In a sense, semi-structured interviews provide a balance between the benefits of 

ethnographic anecdotes, expert verification, and usability testing. Nonetheless, practitioners must prepare 

questions and discussion points adequately ahead of time to ensure sufficient insights can be gleaned. 

4.4 Frequent and Emerging Methods Used with Personas (RQ4) 
Given the wide range of different design stages that have employed personas, it is unsurprising that the additional 

methods adopted by designers were quite diverse as well. Indeed, in the current sample, around three out of four 

(75.8%, N=72) of the articles used at least one method in conjunction with personas in their design tasks (see 

Figure 2). We derived this information by manually tallying the frequencies of different methods used in 

conjunction with personas in the articles. The observed integration of multiple methods for design is important to 

consider, given that teams often intentionally select personas alongside another complementary method to aid 

the design process. Such information also sheds insight on the versatility of persona formats when combined with 

other methods. The following subsections detail the methods used in conjunction with personas in design and 

how they specifically complemented one another. 

 

Figure 2: Methods used in conjunction with personas in design. 

4.4.1Scenarios 
Out of the 72 papers that used methods in addition to personas to guide design, scenarios – the descriptive 

narrative of user activities [36] – was the most common (26.4%, N=19) (see Figure 2). Typically, scenarios 

complemented the personas to describe the narrative contexts target users experienced during daily activities. 

For example, Blomquist et al. [27] initially used scenarios to provide descriptions of the personas’ general work 

tasks. The scenarios became more detailed and focused on specific tasks as design meetings progressed, which 

allowed the designers to subsequently develop storyboards for each of the personas. Al Sabban et al. [5] similarly 

described the use of scenario-based personas to identify different use contexts. Their platform for aiding visually 

impaired individuals considered different color identification scenarios for the personas such as shopping for 
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groceries or clothes to provide further context for user needs. Arikoglu et al. [16] discussed the varied 

conceptions of the term “scenario” in both wider literature as well as within their own study, finding that 

scenarios exist in many different forms. The lack of standardization of how scenarios are integrated into designs 

in conjunction with personas warrants a more comprehensive analysis of how different scenario types compare in 

their relevance and usefulness for designs. Notwithstanding, all of these examples reveal how discrete 

characteristics presented in personas are not always sufficient and can be strengthened with scenarios to improve 

applicability and information richness for design tasks. 

4.4.2Semi-Structured Interviews 
The next most common pairing for personas was semi-structured interviews (23.6%, N=17), which are interviews 

with flexible guidelines yet varying in scope and nature due to the unique circumstances of each interview’s 

organically flowing conversations. Some papers involved preliminary guided discussions with members of the 

target user groups to both inform and refine the personas, while others focused on the designers’ experiences of 

using personas to inform best practices. For example, Dow et al. [51] discuss the facilitation of a semi-structured 

discussion with designers about the different stages of design and how tools (including personas) were used. 

Meanwhile, Reeder et al. [128] conducted semi-structured focus groups with public health nurses, who were 

target users of a potential health administration platform. During these discussions, participants were specifically 

asked to reflect on the representativeness of the personas, i.e., how strongly the participants identified with the 

personas. Similarly, Subrahmaniyan et al. [145] observed that themes presented during their follow-up interviews 

were consistent with those developed alongside personas, with interview participants’ characteristics 

overlapping significantly with the personas. Similar to scenarios, these examples reveal how the efficacy of 

personas can be enhanced as well as validated with insights from semi-structured interviews. 

4.4.3Prototyping 
The third most common technique combined with personas in the design use cases was prototyping, or initial 

mock-ups of designs (15.3%, N=11). Gal and Lewis [63] developed personas to enable stakeholders to understand 

specific preferences of the students they were designing for. Based on the personas, the authors were 

subsequently able to determine key features and layout considerations to be prototyped prior to final designs. 

Similarly, Topham et al. combined scenarios, personas, and prototypes to develop designs for a mobile mental 

health application [148]. The personas and interaction scenarios directly inspired the design decisions for the 

required functionality included in the prototypes. While prototypes are used eventually in all design processes 

(including those that do not employ personas at all), these examples specifically outline how personas can directly 

inform prototypes to enhance final designs. Designers can greatly benefit from developing initial personas prior to 

any prototypes to ensure the relevance of designs. 

4.4.4Needs Cards 
Van der Veer et al. [153] used cards to concisely identify and analyze user challenges. Needs cards are physical 

cards that outline user information. Van der Veer et al. discussed how in the same way personas can help identify 

user segments, cards can quickly generate common use cases. Similarly, Kauppinen et al. [91] used both “persona 

cards” (cards displaying personas to give basic information about citizens) and needs cards to provide 

information about citizens’ needs for different digital services. Similar to both scenarios and semi-structured 

interviews, needs cards can be used to strengthen and validate information found in personas to optimize insights 

for design. 

4.4.5Storyboards 
Storyboards consist of a succinct graphical depiction of narratives to help designers visualize UX [89]. They can be 

considered an extension beyond needs cards to further narrate the challenges faced by users in different 

situations. Dow et al. [51] created storyboards in conjunction with personas to contextualize daily scenarios 

families find themselves, and how this might affect how they interact with computing devices (Figure 4). in doing 

so, stories are communicated to bring the personas and how they interact with the products being designed to life. 
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Meanwhile, Kagohashi et al. [89] took storyboards a step further by using physical dolls to represent personas and 

act out the storyboards live. Similar to scenarios (which are perhaps less detailed and sophisticated storyboards), 

these examples reveal how personas can be combined with narrative methods to inform designers of typical use 

cases of their products. 

4.4.6Affinity diagrams 
We also observed the use of affinity diagrams in conjunction with personas in design use cases. Affinity diagrams 

are diagram tools that organize ideas and issues into patterns and relationships. Specifically, in this sample 

affinity diagrams were used to capture data and segments to directly inform the personas. For example, in their 

study on patient decision-making, Holden et al. [78] used affinity diagrams to identify 14 differentiating factors to 

produce a set of personas. These differentiating factors included disease knowledge, relationship with caregivers, 

and current health status. Similarly, Atzeni et al. [19] used affinity diagrams in their study focused on cyber 

“attacker” personas to mitigate cybersecurity issues. The authors discuss how information gathered regarding 

users was individually written on post-it notes and subsequently clustered until they formed characters sufficient 

for personas. Meanwhile, van der Veer [153] described the value of affinity diagrams as helping to identify 

“positive and negative aspects of the intended services in actual context” (p. 30) before personas were deployed 

for use in design. These examples provide an additional validation technique for the refinement of personas used 

for design. 

4.4.7Maps 
Similar to affinity diagrams, maps can be used to consolidate information prior to constructing personas to be 

used for design. These maps consist of diagrams to represent information visually, with central ideas found in the 

middle and associated ideas stemming from this central focus. Adlin et al. [1] described their use of maps in 

conjunction with personas as depicting “the entire topology” (p. 3) of UX, to capture challenges and elicit ideas for 

designing future products. They further describe maps as picture books that tell the stories behind the personas. 

Meanwhile, Hendriks et al. [74] described an entire mapping methodology called “Map-It” which consists of 

stickers, scenarios, and maps to guide conversations with participants and subsequently construct personas. In 

their study focused on needs of adults with dementia, the authors found that this mapping methodology was 

particularly helpful to overcome verbal communication difficulties with participants. Just like affinity diagrams, 

these examples show how maps can help to validate as well as inform the data presented for in personas used for 

design. 

4.4.8Virtual Reality 
In addition to the above top methods, we observed increasing attempts at integrating virtual reality (VR) 

technology in personas and design in recent years. In an initial exploratory study, Bonnardel et al. [29] described 

the use of a “dynamic persona in a virtual environment” (p. 222). They created two separate versions of the same 

persona, one “static” (i.e., on paper only) and another in virtual reality. In the latter, stakeholders would enter the 

same virtual space of the personas and interact with them in real-time conversations to uncover information. To 

further compare how well dynamic personas facilitate design processes, the authors conducted another study in 

2020 [30] and found enhanced overall creativity and higher levels of empathy when compared directly with static 

personas. They surmised that this is because dynamic personas in virtual reality settings require stakeholders to 

engage more actively with the personas, subsequently leading to a more comprehensive understanding of the 

overall experiences of target users. While further studies are needed to assess these findings, these initial results 

show promise for how the goals of personas can be augmented with increasing technological advances. 

4.5 Personas for Social Versus Commercial Good (RQ5) 
We observed a divergence between projects leveraging personas to design for social (34.7%, N=33) versus 

commercial good (65.3%, N=62) in the current sample. The former, social good, was identified based on whether 

the organization’s product goals were largely centered towards user empowerment and advocacy, as well as 
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enhancing mental and physical wellbeing. These studies were motivated to make a positive impact on society at 

large. Meanwhile, commercial projects, which certainly did not ignore user needs, were nonetheless focused 

primarily on bringing a product to market rather than solving a specific social problem and could be generalized 

in terms of business interests. The current sample, therefore, reflects an increasing adoption of personas in design 

for social good rather than solely business purposes. 

Table 5 highlights the social good categories we identified. Note that there were several overlaps between 

different purposes, and their frequencies were double-counted in the table. In the following subsections, we 

discuss each purpose. 

Table 5: Use cases of persona for social good. 

Social good 

purpose 

Category Definition Frequency Examples 

Improve 

delivery of 

healthcare 

services 

Health 

Aid public, private, and non-

profit organizations that help a 

jurisdiction deliver important 

healthcare services. 

16 

(40%) 

[31,128,148] 

Increase 

accessibility 

(physical and 

social) 

Accessibility 

Enhance, increase and expand 

the quality, value, or scope of 

activities for more people to take 

advantage of and use. 

13 

(33%) 

[5,8,111] 

Enhance civic 

participation 
Politics 

Facilitate activities carried out by 

an individual or a group to address 

issues of public importance in 

society. 

6 

(15%) 

[28,45,91] 

Foster cross-

cultural dialogue 
Community 

Create opportunities for 

members of diverse groups and 

those holding opposing views to 

speak to and learn from one another. 

5 

(13%) 

[11,57,154] 

 N=40 

4.5.1Improve Delivery of Healthcare Services 
The majority of articles aimed at solving social issues were concerned with public health systems and the culture 

of healthcare (40%, N=16). For example, many elderly persons require long-term treatment and frequently take 

many medications simultaneously. Almost all of them have experienced the pain and discomfort of forgetting 

doses as well as the concern of possible drug interactions. To alleviate such concerns with treatment adherence 

and thus overall patient wellbeing, Fan et al. [59] used personas to design a custom phone that could manage 

prescriptions to prevent major conflicts, notify patients of their medication timetables, and adapt calendars to 

adjust for missed dosages. Meanwhile, Hendriks et al. [74] conducted participatory design with a specific patient 

population to improve diagnosis and recognition of their symptoms, thereby improving health outcomes through 

earlier detection. In particular, they applied personas to design tools for people suffering from symptoms such as 

aphasia, amnesia, or aging, which are beset by symptoms such as memory loss and impaired social interactions. In 

addition, Reeder et al. [128] examined the larger context of public health informatics, wherein strengthening data 

exchange systems among health personnel remains a top factor for preventing catastrophes and lost lives. The 

authors used personas to guide the design of an administrative tool to support public health nurses and public 

health nurse managers during normal and emergency public health operations. In all of these studies, personas 

included vital health-related information such as patient circumstances, health practitioner needs, and healthcare 
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service contexts – differentiating them from the user information traditionally captured for commercial contexts 

by focussing on healthcare-specific considerations. 

4.5.2Increase Accessibility (Physical and Social) 
The second most common goal concerned accessibility. In all of these articles, the personas included user 

preferences and needs related to navigation and current inhibitors to accessing opportunities. Several articles 

were interested in accessibility in conjunction with addressing public health challenges (33%, N=13). Krogel et al. 

[96] used personas to improve affective engagement in mental health therapy to improve mental health problems 

in the general population. The goal of the project was to design and test graphics for an iPad app to help patients 

and caregivers communicate during mental health therapy. In their aesthetic design, the authors considered user 

accessibility as well as factors necessary for efficient doctor-patient communication. Meanwhile, Millen et al. 

aimed to increase accessibility of design activities to neurodivergent populations [111]. Their goal was to directly 

engage children with autism in the design of the technology.  Structured surroundings and activities are typically 

preferred by children with autism, and compared to non-autistic children, when given too many undefined 

choices, they can get overwhelmed or agitated. As a result, children with autism have highly specific demands that 

limits the approaches that can be employed to engage them in product design. Driven by this need for design 

methodologies that are accessible, the authors tested the use of personas in participatory design sessions with the 

population, with great reception from the target population. 

4.5.3Enhance Civic Participation in Political Contexts 
The third most common goal related to social good was enhancing civic participation (15%, N=6). The personas in 

these articles included relevant information on users’ current political affiliations and activities, as well as 

perceptions they had of existing governing systems. For example, Bodker et al. [28] created 12 personas to 

represent behaviors of real individuals and segment the general Danish population according to desired 

communication methods with state and local authorities. By investigating factors influencing citizens’ interaction 

with government entities, they successfully gathered relevant information to design effective digital platforms for 

civic engagement. Similarly, Kauppinen et al. [91] aimed to shift the administration-centered approach of public 

digital services into a new type of open innovation policy. Personas were created to determine factors necessary 

to encourage citizens to participate in governance processes. 

4.5.4Foster Cross-Cultural Communication 
The fourth social good theme we identified was fostering cross-cultural communication. These articles developed 

personas specifically to create designs that would enhance diversity and inclusivity, particularly for 

underrepresented demographic groups. While certain articles meeting this aim were also concerned with 

increasing accessibility more generally (another aim we identified above, e.g. [111]), these articles were also 

distinguished by their focus on promoting dialogue between diverse groups. Personas in these articles included 

data specifically aimed at celebrating diversity. For example, Elliott describes how persona posters, in particular, 

can facilitate bilingual collaboration in design initiatives. Among a group of designers where half spoke Japanese, 

and the other half spoke English, Japanese language materials were incorporated into the personas to reinforce 

that their “end-users were Japanese and that during the process of designing for them speaking Japanese is 

normal and necessary” [57:160]. This, in turn, reduced the prevalence of self-censorship in meetings where the 

Japanese designers would entertain whether their ideas were worth having translated into English. Indeed, the 

bilingual personas incentivized an open exchange of ideas by making it easier for the Japanese designers to take 

part nonverbally as well as feel included. Meanwhile, Anvari et al. [11] disseminated a set of six cross-cultural 

personas — each created to represent individuals in different cultures — to teach design students how to design 

for individuals from distinct cultural backgrounds. The authors reported that these cross-cultural personas 

successfully taught design students to think outside the box for users in diverse contexts that were different from 

their own. 
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5 Discussion and Future Research Directions 
5.1 Discussion About Findings 
The highlights from our findings are as follows: 

• While software development unsurprisingly remains the top domain personas are applied to, increasingly more persona initiatives are aimed towards social good rather than mere business interests. Designs that applied personas to solve social issues were concerned with improving public health systems, accessibility, and civic participation, among others. 
• Personas are versatile and can be flexibly applied to several stages of the design process, from initial conceptualization to final communication with stakeholders. As such, personas can be employed at virtually any stage prior to product and/or service deployment, including organization, prototyping, and user needs prioritization. Relatedly, personas can be combined with different methods to further strengthen decision-making. These assorted methods complement one another to validate observations and inform designs. 
• Practitioners use a variety of heuristics to assess the quality of designs and the personas used to build them, such as ethnographic observations, expert verification, and usability testing. Further standardization is necessary so that the impact of personas in design can be reliably evaluated. Ideally, persona use cases will employ at least one to two methods in constructing designs. 
• Corroborating the impact of persona use mainly relies on anecdotes instead of rigorous empirical testing or even systematically conducted case studies. This can be seen as a symptom of focusing on persona creation methods and considerably less on the application and impact side. 
• Conceptual work is needed for mapping different problem areas requiring social change, then ideating ways personas could be part of solutions to socio-technical problems. 

We identified several top domains of persona application—i.e., software development, healthcare, and higher 

education, among others—a feasible first step towards standardization could therefore be identifying best 

persona practices for effective design within domains. It would also be interesting to determine why personas are 

so prevalent in these relatively limited domains relative to others and not prevalent or widely used in other user-

facing domains (e.g., information searching services, social media platforms, tourism). While there is great 

versatility in persona use cases in design, there is also a lack of standardization in documenting persona use cases. 

Such efforts are greatly needed to ensure the reliability of both personas and the designs they are applied to. 

Among the articles we reviewed, exemplary cases of reporting persona use include the following: [40,76,108,141]. 

Researchers are encouraged to adopt aspects of reporting persona use from these studies, including (a) clear 

problem statement, (b) description of stakeholders, (c) documenting stakeholder involvement in persona 

creation, and (d) describing the precise use case of persona application. 

Our review also highlights the flexibility of personas across different design stages, from initial 

conceptualization to final stakeholder communications. The analysis also revealed emerging innovations in 

personas’ applicability to designs in robotic personas, along with increasing applications of personas to 

sophisticated dialogue and recommendation systems. Because the underlying technologies are evolving rapidly, 

there is limited evidence to substantiate how personas in these contexts benefit design. Further research is 

needed to identify the main benefits of personas in these contexts beyond general user understanding. 

Nevertheless, these examples demonstrate continuous possibilities for the refinement of personas; practitioners 

are therefore encouraged to test and report the adoption of these new technologies to further the field of 

personas. 

Crucially, our findings also challenge the widely spread assumption that personas are very broadly used across 

different domains, which is a truism in the field [136]. While this is true to some extent, it is relatively 

straightforward to find areas where personas are actually underutilized. This observation is both concerning and 

promising at the same time – concerning in the sense that persona use shows some tendency of centralization or 

staling but promising in that there remains a large array of opportunities where personas can be of value. A useful 
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analogy in this regard is the following: as long as user insights are important in a given design case, personas have 

potential value. Concerning the staling, we believe this is an artifact of HCI focus on specific types of design 

contexts: therefore, as HCI itself expands to new domains (which it does [22,112]), personas can be expected to 

‘piggyback’ in the wake. Especially important is the nascent trend of personas being applied to designs for social 

good (e.g., sustainability), as this movement encourages personas’ applicability beyond business interests. There 

can be a growing recognition of personas outside of the software, UX, and marketing and personas’ evolution 

towards becoming a user-centered knowledge generation method in other problem spaces. Practitioners and 

academics tackling challenges related to social good can look to the examples in the current study for how 

personas can enhance their understanding of segments of interest (which can also include “negative behaviors”, 

such as toxic end-user types [105], as well as vulnerable/marginalized segments [67]). As personas continue to be 

adopted for social purposes, future research should assess how persona use differs when applied for social versus 

commercial good. We will discuss these aspects in the following subsection. 

5.2 Research Opportunities for Persona Application 
The key focus of personas has often been derived from the needs of commercial organizations [118,121]. This is 

perhaps because personas originate from the practical purpose of helping software developers to understand 

their users when developing commercial applications. Nevertheless, in computer science and HCI, researchers are 

increasingly paying attention to the societal ramifications of their tools and designs [64]. Catch-phrases such as 

‘data for social good’, ‘machine learning for good’, etc., capture the objective of creating designs that at minimum 

are non-harmful and at maximum increase social good [61], defined as public or common utility derived from 

technology—as opposed to only serving limited stakeholder parties, such as business interests. Therefore, 

technology for social good deals with using technology for a positive social change, where positive is something 

that improves current social conditions for everyone or for disadvantaged groups such as politically marginalized, 

the elderly, women, etc. 

While research on inclusive personas [67,107] has addressed the issue of marginalized groups, these studies 

have often focused on persona creation, not the actual application of personas to solve the problems of minority 

groups. Creation is certainly important as it can be seen as an antecedent to action, but the action and the impact 

is eventually the goal of a socially good persona project. This is particularly important because, among some, 

personas have a reputation as ‘nice to have’ exercises rather than serious instruments for social change [130,131]. 

Addressing social issues via personas can thus improve the justification of personas’ usefulness as a design 

technique. 

These considerations suggest that for personas to be beneficial across different use cases, a comprehensive 

understanding of the different types of information necessary to meet different design objectives is needed. 

Moreover, as human-centered design practices expand beyond the business world, there is an increasing need to 

understand what distinguishes effective persona use cases in these additional contexts from more traditional 

commercial applications. While personas could be used to address socio-technical problems, the field is currently 

lacking empirical work for developing personas as instruments for social change, as well as understanding what 

socially beneficial personas look like and how much (if at all) they differ from traditional user or design personas. 

As implied by previous literature, the goal of using personas for social good is compatible with the inherent 

capability of personas-seeing users as people and therefore as an instrument for understanding human behavior 

beyond the perspective of viewing the individual through the relatively shallow concept of a “user”. For example, 

this property of personas is compatible with conflict resolution [143], which emphasizes the need for 

understanding the other party in order to form mutual trust and respect, despite the fact there exist fundamental 

disagreements. This example illustrates the fundamental value of connections between personas (and HCI in 

general) and other disciplines. While there have been multiple important efforts to find mutual ground between 

HCI and other disciplines, including management information systems (MIS) [162], psychology [21], and politics 

[158], we believe this line of work should be further expanded to include personas. 
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As an example, applying personas to sustainable HCI (sHCI) [22,50,71] seems fruitful, as addressing many 

sustainability concerns requires understanding different human behaviors (e.g., excessive consumption). Another 

direction is social sciences, also referred to as social computing / computational social science, in which themes 

where persona-induced user understanding could be helpful include, e.g., political polarization, fake 

news/propaganda, online toxicity/cyberbullying, public health communication (e.g., vaccine hesitancy). Personas 

can both inform about different user types and the deviant behaviors taking place, but also help, by synthesizing 

information about different user types (e.g., victims and perpetrators), to design products, systems, apps, and 

algorithms that reward or penalize certain behaviors and therefore contribute to directing user behavior towards 

societally desirable outcomes. 

Overall, many directions remain at this frontier for researchers to tackle, requiring dialogue with fields such as 

computational social science, digital journalism, crisis computing, sustainability, environmental science, and 

medical informatics, to name a few examples. Figure 3 illustrates this framework of thought. 

 

Figure 3: Illustration of example domains where persona-aided design can be part of solutions to social 
problems. The overarching benefit to the HCI community of applying UCD techniques to these problems is 

the discipline’s increased relevance. 

While our review shows that persona-aided design has already established preliminary connections to several 

of these fields, it also reveals gaps in this regard, e.g., concerning contributions to public health crises, political 

conflicts and disinformation, consumer rights, and privacy, as well as sustainability and environmental issues. 

While we do not claim that personas (or any single design technique for that matter) are a decisive factor in 

addressing the world’s major problems, we do maintain that contextualizing personas for addressing such 

problems is not a wasted effort. Realistically, personas and persona-aided design can have value as parts of 

broader socio-technical solutions [114]. 

Based on examples of topical social problems, in Table 6, we suggest some example social good use cases (SG) 

where persona-aided design could contribute to as partial solutions (including their relevance to the 17 United 

Nations Sustainable Development Goals, or SDGs). These originate from the authors’ past research experience. 
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Table 6: Examples of social good persona use cases to contribute to SDGs. 

SG Persona use cases Relevant SDGs 
01 Personas for conflict resolution in political polarization. The problem of 

group polarization among society is well known [46,81], with examples 

ranging from Israel–Palestine conflict to contemporary American politics; 

however, despite decades of research, group polarization remains 

unresolved to this day. Personas could contribute to “building bridges” 

across the polar extremes by communicating human qualities about one 

extreme side to the other side, thereby mitigating the dehumanization [72] 

taking place when participants vilify the other party. 

Good health and well-being 

(SDG3); reduced inequalities (10); 

sustainable cities and communities 

(11); peace, justice, and strong 

institutions (16) 

02 Identifying and understanding user groups that propagate fake news. 

Fake news propagation is a central dilemma of our time [34,116]. Social 

media platforms make information dissemination easy, whether this 

information is used for good or bad purposes. Yet, it is not clear who 

spreads fake news [33]—while there are bots involved, who are the people 

involved, and what are their motives? Are there only malicious users or are 

people trolling out of boredom? Personas can help understand these 

groups and therefore be instrumental in their detection and possible 

isolation in social media platforms. 

Good health and well-being (3); 

quality education (4); sustainable 

cities and communities (11); peace, 

justice, and strong institutions (16) 

03 Understanding conspiracy theory communities (e.g., anti-vaccine, 

climate change deniers). Conspiracies can be comical, but they can also 

pose serious threats, such as prolonging global pandemics and increasing 

health crises via vaccine hesitancy [53]. Thus far, tactics like ignoring, 

ridiculing, or making fun of conspiracists have not proven effective [24]. 

Genuine understanding of the motives of these user groups, using 

personas, is thus suggested as a partial solution. As in the previous use 

case, personas can help because they portray conspiracists as human 

beings instead of labeling them as “raging lunatics”. 

Good health and well-being (3); 

quality education (4); climate action 

(13); sustainable cities and 

communities (11); peace, justice, 

and strong institutions (16) 

04 Providing aspirational personas for promoting public health. Coronary 

heart disease, diabetes, and other lifestyle diseases pose a public health 

crisis [39] – yet, research has shown that behavior change in the form of 

adopting a healthier lifestyle offers a feasible solution in preventing many 

of these diseases [123]. Nonetheless, the issue remains motivating people 

for action [92], even if it is for their own benefit. Can a persona 

representing a healthy living lifestyle act as role models to inspire 

consumers to make healthier choices in their everyday lives? 

Good health and well-being (3); 

reduced inequalities (10); peace, 

justice, and strong institutions (16) 

05 Providing aspirational personas for addressing climate change. Climate 

change is considered a mega-threat to human existence [15]. Scientists 

agree that carbon dioxide produced by human activity is at least partially 

affecting climate change [122]. Is it possible to introduce idealized 

personas to inspire consumers to follow more sustainable consumption 

patterns? Can the persona of a responsible consumer help consumers 

make more sustainable decisions in their everyday lives? Can aspirational 

personas motivate politicians and corporate leaders to make more 

sustainable decisions? 

Good health and well-being (3); 

clean water and sanitation (6); 

affordable and clean energy (7); 

sustainable cities and communities 

(11); responsible consumption and 

production (12); climate action (13); 

life below water (14); life above land 

(15) 

After choosing a problem, researchers ought to think of creative ways of using personas to provide persona-

aided design solutions to this problem by asking themselves, ‘How can personas be part of positive change in the 

problem area?’ Finding the answer is a creative, conceptual exercise, one that extends beyond software and HCI — 

to produce valuable social solutions through personas, researchers need to be cognizant of existing social 

processes, structures, and how the “real world” works when exposing personas in the wild. In most cases, the real 

problems cannot be solved purely with technology, but they require hybrid solutions that mix technology 

(personas) with some social processes. As a case in point, if personas were used to “build bridges” between 
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opposite extremes, what are the counterarguments as to why this might not work? There can be many reasons. 

For example, people can refuse to change their existing beliefs no matter the information they are exposed to. Or, 

they might simply not care about personas, considering them “abstract and misleading” [108]. Therefore, 

researchers need to realistically assess the risks of and resistance to personas in context and be ready to adapt to 

unforeseen circumstances. 

5.3 Future Research Questions 
First, our findings imply that persona-aided design has considerable room for expansion in designing solutions 

across the broad spectrum of social dilemmas. To achieve such expansion, we believe stronger dialogue between 

HCI and other fields would be mutually beneficial in order to overcome the problem of isolated domains. This 

dialogue is especially relevant for personas as a design technique, because unlike many other UCD tools that 

predominantly focus on usability issues, the versatility of personas in particular enables their utilization in any 

contexts where empathetic end-user understanding that perceives individuals holistically is a source of value. 

Therefore, we propose a future research question (FRQ), FRQ1: How can persona use in design be expanded 

into new areas of social good? 

Second, another crucial factor to address is to overcome the reporting of persona use and their validation but 

to truly shift the focus on applications. Here, it is vital to distinguish two types of design value from personas, 

FRQ2: How do personas actually produce (a) first-party benefits to designers and (b) third-party benefits 

to end-users? In other words, future research ought to consider both first-party and third-party value of 

personas. By first-party value, we refer to the benefits captured by the designer in their work, such as increased 

user understanding and empathy and facilitating the overall design process. By third-party value, we refer to the 

benefits realized for end-users, i.e., whether persona-aided design actually results in a higher usability / UX / 

social impact than if personas had not been part of the design process. This division of value distinguishes 

between the benefits for designers and the benefits for end-users. 

Third, from an empirical standpoint, quantifying the value of persona use for design requires robust 

methodologies, beyond what the current body of literature entails. Hence, a vital question is FRQ3: How to 

isolate the effect of personas as a design instrument relative to other methods? For addressing this 

question, we recommend controlled experiments, where design techniques, included those mentioned in Section 

4.4, are applied by designers in different combinations, omitting and including personas in the combination. By 

systematically testing the effect of persona use in isolation and in combination with other UCD techniques on 

outcome variables such as usability / UX / problem-solving aptitude [73], researchers can begin to dissect the 

“value added” of personas for design. 

6 Limitations and Concluding Remarks 
As any research study, also ours comes with some limitations. We discuss the most notable ones in this section. 

First, while several articles applying personas to product development exist, in order to extract insights, we 

limited our inclusion criteria to articles that explicitly used personas while designing products and/or services. 

These strict criteria meant that personas that were applied for general market research purposes and could be 

used for designs, later on, were excluded, as such articles did not actually discuss an application to design. Second, 

articles that applied personas to better understand current end-users were excluded on the basis that such 

studies primarily took place once designs were already finalized and deployed and as such, personas were used to 

retroactively refine marketing strategies rather than to guide product design. Third, while we identified several 

articles during screening that employed personas in other diverse domains, such as security systems and 

autonomous vehicles—these articles were excluded because they did not provide how or evaluations of the 

impact of personas in their designs. Fourth, possible synonyms for “design task” (e.g., “design brief”) could have 

been included to expand the literature base. These considerations—while ultimately necessary—somewhat limit 

the generalizability of our findings to persona applications in design as a whole. 
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Further research on the applicability of personas in different contexts and stages of development is necessary 

to gain a more comprehensive understanding of their versatility and efficacy. Particularly important is 

incorporating practitioners’ views and experiences on using personas; thus, future work is encouraged to involve 

practitioners. The conclusion from our findings is that while personas intuitively make sense, quantifying their 

precise impact remains a scientific challenge. This line of inquiry can attempt to measure the experiences of 

designers (i.e., their assessment of how fluent a design process under different technique combinations was, 

perceived empathy and design creativity) as well as measuring the design outcomes (e.g., by using evaluation 

methods outlined in Section 4.3). 

Finally, as persona research and use in design is constantly evolving, there is a need to continuously collect an 

evidence base of articles applying personas for a range of design tasks. We expect to accumulate more evidence 

and knowledge on persona use going forward, especially regarding societally impactful use cases. The SG use 

cases presented in this discussion are to be taken as cursory and further, more principled development of 

research agenda for persona-aided design in social good use cases is needed. As an example, a practical starting 

point for this line of work is to consider how HCI, design, and personas specifically can be integrated into broader 

problem frameworks, such as United Nation’s SDGs, an area where (s)HCI still has a large space to contribute [71]. 

The examples from previous literature provide encouraging signs on the cross-disciplinary impact that this line of 

research can have. 
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