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Abstract

Background: Personas, fictional profiles representing user ssgments, play an important role in human-centered design, ensuring
tools are tailored to the needs of users. Although public health organizations often develop information systems to promote
population health, human-centered design methods and personas are generally underused in public health informatics projects.

Objective: This study aims to present a novel, mixed methods approach to developing data-driven personas for use in public
health information system design, leveraging 2 statewide surveys conducted in Washington State. The aim isto produce redlistic,
representative, and actionable personas that reflect the diversity of a state population and support user-centered design in public
health initiatives.

Methods: Quantitative (cluster analysis) and qualitative (thematic review and quote extraction) methods were applied to 2
statewide survey datasets. (1) astatewide knowledge, attitudes, and practi ces survey (N=1103) which used random, address-based
sampling, and (2) asubset of the knowledge, attitudes, and practices respondents (N=143), which included more targeted questions
on opinions and preferences related to public health information systems. Characteristics examined included demographics,
technological readiness, opinions about public health policies, and experience using online health tools.

Results: K-prototype clustering resulted in 5 clusters. These 5 clusters were studied using both quantitative and qualitative
analysis of key factors of the Washington State population to build 13 personas. Each persona represents a different population
demographic, varying levels of technological readiness and attitudes toward public health policies, and differing experiences with
online health tools. Persona descriptions are further elucidated with a short profile and 2-3 quotes.

Conclusions: This study offers a scalable and adaptable framework for persona development in public health, demonstrating
how existing datasets can be transformed into effective design tools. Through a mixed methods approach, personas that reflect
the diverse needs, preferences, and behaviors of Washington State residents were created. These personas can enhance the design,
development, and evaluation of public health information systems by centering on user experience. Persona devel opment and
the methods described here can be used in future public health informatics projects to assist in formative research, guide design
and development, inform usability testing, and shape communication strategies. By bridging the gap between large-scale data
and user-centered design, this approach provides a practical model for making public health technologies more aligned with
community needs.
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Introduction

Public health informatics projects face the challenge of
designing tools that resonate with diverse populations while
being applied universaly [1,2]. Due to time pressures and
limited resources of public health work, it is often difficult to
gather sufficient user input to gain a nuanced understanding of
the needs of the population being served. Further, surveys and
population summaries may not adequately capture the
complexity and variability in public attitudes and behaviors
[3,4]. User-centered approaches can help bridge this gap by
focusing on the specific needs of individuals [5]. One such
user-centered design (UCD) tool, personas, can assist in
representing individual needs [6]. This study focuses on the
creation of detailed personas using a rich dataset, offering a
novel approach to public health informatics design work that
balances empirical data with granular insights.

Personas are fictional representations of individual users and
may be best known for their usein marketing; however, personas
are also used by informaticians, designers, and developers to
better understand the needs, behaviors, and preferences of
potential users of their products, systems, or services [7].
Generally, personas may include demographic information and
behavioral patterns derived from user research. As part of a
UCD approach, personasfoster empathy with users, generating
valuableinsightsfor product design, development, and strategy
[6]. Essentially, personas can provide a more concrete and
actionable representation of both unstructured and complex user
data, making it easier to interpret.

Although personas are widely used in information systems
design, their application in health IT and public health
informatics remains limited [8-11]. Public health efforts, in
particular, could benefit from the use of personas, especialy in
contextswhere resourcesto support direct user engagement and
data collection are constrained. In public health, personas may
be useful in various processes: the design and evaluation of
products, recruiting for usability testing activities [12], and
facilitating communication across stakeholder groups during
development and decision-making processes[13]. In particular,
personas can be an innovative strategy for public health teams
by offering relatable, data-driven representations of target
populations. This approach can enhance the reach and
effectiveness of public health initiatives by keeping user needs
at the forefront of design and implementation. Additionally,
personas can support stronger communication and marketing
efforts, making public health campaigns more engaging and
accessibleto diverse audiences. By integrating personas, teams
may create more responsive, user-centered solutions that can
improve public health outcomes.

Traditional methods of personadevel opment often rely on small
sample sizes or limited information, leading to less accurate
and less representative user profiles[14]. Additionally, thereis
no standardized methodology, resulting in inconsistencies and
differing priorities in the development process [15]. Some
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approaches prioritize rich qualitative data, obtaining the data
from a very limited sample of the population. While these
processes are designed to capture detailed individua experiences
and perspectives, they may miss insights from unsampled
portions of the population or key overarching trends [16]. In
contrast, development processesfocused on quantitative methods
may uselarger poolsof user data, but generaizations may occur,
and subtleties can be lost [17,18]. Mixed methods approaches
seek to find a balance between these 2 [6]. This study
emphasizes the importance of a comprehensive approach that
integrates both robust quantitative metrics and detailed
qualitative insights to create a more extensive and nuanced
understanding of user experiences and needs.

The objective of this study is to develop a set of personas for
use in public hedlth informatics initiatives using a mixed
methods approach. By synthesizing quantitative and qualitative
data from representative datasets, this study aims to create
realistic and representative personas that can inform the design
and implementation of public health technologies. These
personas areintended to support various project stages, including
formative research, usability testing, and communication
strategies, ensuring that public health technologies are tailored
to meet the specific needs, preferences, and barriers faced by
diverse population segments. This study demonstrates the
efficacy of integrating quantitative and qualitative data in
persona development, leveraging an approach that combines
statistical rigor with contextual insights. The resulting approach
provides a versatile template adaptable for other public health
initiatives.

Methods

Context

WA Verify, developed by the Washington State Department of
Health, isasmartphone-based tool launched in November 2021
that provides Washington residents with digital accessto their
COVID-19 vaccine records. To evaluate it, a statewide survey
assessed knowledge, attitudes, and practices regarding public
health technologies. Findings highlighted both high rates of
internet and smartphone access and concerns about privacy and
record reliability (Multimedia Appendix 1).

As pandemic restrictions eased, a second-phase survey was
conducted in April 2023 to explore potential expanded usesfor
WA Verify and its underlying technology. This survey examined
preferences and concerns related to privacy and security.
Findings revealed that participants generaly trusted public
health tools but worried about the security of their personal
health data. Neverthel ess, many participants acknowledged the
societal benefits of these tools, ultimately weighing the
advantages over perceived risks.

The 2 rich datasets described above offered a unique opportunity
to understand the Washington State population as awhole and
capture some of the specific concerns and opinions of
Washington residentsin their own words. In public health, time
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and resource limitations may hinder optimal user input during
the planning and design of informatics projects. To addressthis
gap, personas emerged as 1 way to leverage the available data
in order to represent users and succinctly communicate their
needs and preferences. A persona is a fictitious individual
created to represent a user group, providing designers with
personal stories that offer insights into motivations and
behaviors. While traditional UCD efforts often rely on small
sample sizes and qualitative data, the 2 evaluation survey
datasets with rich representative data, as well as focused
qualitative data on informaticstopics, presented an opportunity
to create aset of data-derived personas. The goal wasto design
personas that exhibit the following attributes:

1. Simple and relatable: provide a collection of distinct
individuals who can be understood at an intuitive and
personal level to help with product design.

2. Accurate: as much as possible, accurately represent the
relationship between demographic characteristics and
technology-related tendencies.

3. Diverse: represent a range of characteristics. While not
capturing every individua, the set of personas should
encapsulate diverse attributes, encouraging consideration
of various population segments.

4. Actionable: provide insights that can inform decisions and
strategies in public health informatics projects.

5. Comprehensive: elucidate motivations, intentions, and
needs, not just demographics.

In the devel opment process, these persona attributes may be at
odds with one another. For example, the goals of relatability
and actionability may conflict with complete statistical accuracy.
This approach seeks to find a balance among these goals in
order to create a data-driven and useful set of personas.

Data Collection

The WA Verify evaluation project conducted 1 statewide survey
and later a second-phase survey; datafrom these 2 surveyswere
used for personadevel opment. Survey methods are summarized
below and are described in detail elsawhere[19].

Theinitia statewide survey was mailed to arandom sample of
5000 Washington households between September 2022 and
September 2023, with 1491 responses (32% response rate). It
assessed technology use, digital literacy, internet access,
experiences with COVID-19 verification, and attitudes toward
public health tools.

The second-phase survey targeted a smaller sasmple but aimed
to gather more specific information about barriersto technology
use in the public health context. The survey focused on digital
literacy, internet safety perceptions, digital privacy and security,
confidence in public hedth initiatives, and opinions on
hypothetical public health tools, including some space for free
responses from participants to elaborate on their views. The
complete second-phase survey instrument is included in
Multimedia Appendix 2. The survey sample consisted of 321

https://ojphi.jmir.org/2026/1/€75422

Garciaet d

respondents from the statewide survey who expressed interest
in future studies, approximately 20% of all initial respondents.
Data collection took place in April 2023, yielding responses
from 143 individuals (44.5% response rate).

Data Analysis

Personas were developed from the 2 survey datasets using a
mixed methods approach, combining quantitative and qualitative
analyses. While cluster analysis provided astatistical foundation,
ensuring that the final product was aligned with the survey data,
this method alone did not alow for comprehensive personas.
The mixed methods approach allowed for refinement of the
initial clusters into distinct groups with specific demographic
characteristics, aiming to capture the specific needs of diverse
user groups. The processinvolved 5 main steps. cluster analysis,
cluster ssgmentation, persona profile devel opment, personacard
creation, and validation. Figure 1 provides a graphical
representation of this process, and each step is summarized
below.

1. Cluster anadysis. cluster anaysis identified 5 primary
clusters based on 14 key variables, including demographic,
technological, and policy opinion characteristics from the
State of Washington survey data. An additional cluster was
created to represent nonbinary and transgender individuals
who did not have sufficient representation to be included
in the primary cluster anaysis.

2. Cluster segmentation: quantitative methods expanded the
5 primary clustersinto 14 subclusters or cluster segments.
Joint distributions of age, sex, and race and ethnicity were
examined to create distinct cluster segments within each
cluster. Outcome variables were then summarized and
assigned to these segments, creating personas. Race and
ethnicity were combined into a single variable, which
categorized individuals into one of five groups. All
individuals who indicated they were Hispanic were
categorized as “Hispanic” Among those who did not
indicate they were Hispanic, individualswho indicated they
were only White, only Black, or only Asian were
categorized as“White,” “Black,” and “Asian,” respectively.
All other individuals (including individuals who selected
multiple races) were categorized as “ Other.”

3. Persona profile development: qualitative data integration
enriched personas with quotes and themes extracted from
both survey datasets. This process added depth and nuance
to personas with additional characteristics and narrative
descriptions. Redundant personas were consolidated,
resulting in afinal set of 13 personas.

4. Personacard creation: after defining the personas, persona
cards were developed to visually represent each persona’s
characteristics, needs, and motivations.

5. Validation: a validation process ensured that the personas
accurately reflected the demographic and attitudinal
diversity observed in the Washington datasets. Team review
and quantitative comparison methods were used to
iteratively refine and validate each persona.
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Figure 1. Steps of the persona development process.
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with numerical and categorical variables [21,22]. A distance
function was defined to create clusters based on variables of
Cluster Analysis interest, producing a “distance” value indicating similarity

. . _— I between respondents, with smaller values denoting greater
To identify distinct groups within the dataset, K-prototype ~ 7. . S :
clustering with Gower’s distances [20] was used. K-prototype S|m|I§\r|ty_and Iarger values IEBS. Similarity. The 14 variables
clustering isan extension of K-meansthat is suitable for datasets used in this analysis can be seen in Table 1.

Quantitative M ethods
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Table 1. Cluster analysis variables.
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Variables Description Cluster analysis categories
Demographics
Age (years) What isyour age? 18-39; 40-59; 60+
Sex Areyou ? Female; male; transgender; nonbinary and nonconform-
ing; Prefer not to respond
Race and How would you describe your race and ethnicity? Non-Hispanic White (White); Non-Hispanic Black
ethnicity (Black); Hispanic any race (Hispanic); Non-Hispanic
Asian (Asian); Non-Hispanic of another race or ethnic-
ity (Other)
Geographic  Federal Information Processing Standard Code Eastern Washington; Western Washington
region
Englishonly Do you speak alanguage other than English at home? Only English; language other than English
at home
Parental sta=  Areyou a parent or guardian to a child under 18 years old? Parent or guardian to <18-year-old; Not a parent or
tus guardian to <18-year-old
Education What is your highest level of education? No high school degree; high school graduate; Some

Technological and nondemographic variables

college or 2-year degree; 4-year degree or more

Technologi- Calculated variable: overall, how confident, if at all, do you feel using Higher technological readiness; lower technological
cal readiness computers, smartphones, or other electronic devicesto do the thingsyou readiness
need to do online? How true is the following statement? “When | get a
new electronic device, or need to do a new task on it, | usually need
someone else to set it up, show me how to useit, or help me”
eHealthtool Have you ever used any electronic health tools? Used eHealth tool; did not use eHealth tool
usage
Method of How did you first hear about WA Verify? Health care; never heard; news; other; referral
learning of
WA Verify
WA Verify  Calculated Variable: Do you use WA Verify? How willing would you be  Yes; willing; not willing
usage to use a portable electronic COVID-19 vaccine record?
COVID poli- How do you feel about policies that require proof of vaccination or a Support; oppose
cy opinion  negative COVID-19 test result to enter spacesthat are high risk of COVID-
19 spread?
Hedthportal Haveyou ever used any electronic health tools? An online patient medical  Yes; no
usage record or health portal (eg, MyChart).
WA Notify ~ Have you ever used any electronic health tools?: WA Notify (WA's Yes; no
usage COVID-19 Exposure Notification Tool).
Tracking Have you ever used any electronic health tools?: A tool for keeping track  Yes; no
appsusage  of my activitieslike diet and exercise (eg, Fitbit, Strava, or MyFitnessPal)
(tracking)

Since the personas were specifically developed in the context
of informing the design and implementation of digital public
health tools, it was crucial to differentiate between groups based
on technology-related factors. To ensurethat the cluster reflected
a range in technology adoption, technology-related variables
were weighted more heavily (5:1 relative to demographic
variables). Exploratory testing with alternative weights (eg, 3
and 10) yielded similar results, with 5:1 providing a balanced
emphasis on them.

Construction of the clusterswas carried out by maximizing the
50-fold cross-validated silhouette score [23]. The silhouette
score, ranging from —1 to 1, measures how similar each data
pointistoitsown cluster compared to other clusters, with higher
scoresindicating better-defined clusters. This approach enhances
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the reliability and accuracy of the results by allowing for the
assessment of clustering performance on data not used in its
construction, reducing overfitting risk, improving cluster
stability, and enhancing generalizability across different data
subsets. The optimal number of clusters was determined to be
5, balancing granularity and meaningful segmentation within
the dataset.

Addition of a Supplemental Cluster

Special methods were used to ensure the inclusion of
demographic groups with limited presence in the sample,
particularly nonbinary and transgender individuals. Due to the
small number of survey respondents identifying as nonbinary
or transgender, the primary cluster analysisfocused exclusively
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on respondents identifying as male or female. To address this
limitation and ensure representation of the gender diversity
present in Washington State, an additional, supplemental cluster
(supplemental gender cluster) was created, including only
respondents who identified as nonbinary or transgender. The
cluster's summary characteristics were defined using an
aggregate of the characteristics from the 8 respondents who
comprised this group.

Cluster Segmentation

Becausetheinitia clusters still contained substantial diversity,
they werefurther ssgmented by age, race and ethnicity, and sex,

Garciaet d

which are factors that are known to influence behaviors and
attitudes toward heath tools [24-29]. Overrepresented
demographics within clusters were split into additional
subgroups, yielding 13 personas.

An example of the segmentation process can be seen in Table
2, which compares the distribution of the entire sample to that
of Cluster 1. Cluster 1 had a higher proportion of White, male,
40- to 59-year-olds as well as Asian, female, 40-59-years
prompting division into 2 subclusters, each representing one of
these identified groups (White, male, 40-59 years and Asian,
female, 40-59 years).

Table 2. Three-way table of age, sex, and race and ethnicity among the total survey sample (n=1103) and Cluster 1 (n=272) with observed/expected

for cluster categories.

Ageandsex  All White Black Hispanic Asian Other
Survey, Cluster Survey, n Cluster Survey, Cluster Survey, Cluster Survey, Cluster Survey, Cluster
n 1(O/E), 1(O/E), n 1(O/E), n 1(O/E), n 1(O/E), n 1(O/E),
n (%) n (%) n (%) n (%) n (%) n (%)
18-39 years
Female 182 46(102) 106 27(103) 8 2(101) 25 5(@1) 18 6097 25 6 (97)
Mae 110 22(81) 67 12(73) 2 0(0) 6 2(135) 19 5(107) 16 3(76)
40-59 years
Female 208 74 (144) 155  53(139) 5 0(0) 16 4(101) 19 11 13 6 (187)
(235)2
Male 136 59 (176) 106 49 5 181 2 1(203) 11 4(147) 12 4 (135)
(187)2
60+ years
Female 259 43(67) 225 38(68) 1 0(0) 7 0(0) 4 1(101) 22 4.(74)
Male 208 28(55) 173 220552 7 0(0) 1 0(0) 11 3(111) 16 3(76)

8Results were larger than expected if clusters were assigned at random across race and age.

This segmentation process, applied to each of the 5
quantitatively derived clusters, resulted in 13 distinct personas.
When combined with the Supplemental Gender Cluster, which
remained a standalone persona without further subdivision, a
total of 14 personaswere created. Outcome variables of interest
(eg, technological readiness, WA Verify usage, etc.) were
identified for each persona. Most subclusters were defined by
the demographic characteristics determined during cluster
segmentation and the most frequently observed values of the
outcome variables of interest within that subcluster.

Additionally, some personas were modified to better capture
the diversity of demographics and outcome variables in the
population. The distribution of variables in subclusters was
compared to the overall statewide population to ensure
representativeness. Since each personacan only reflect 1 value
per variable, it is challenging to establish actionable, diverse,
and representative personas. To address this, less common
subcluster characteristics were sometimes selected over more
common characteristicsto improve diversity and representation.
Further modifications are detailed in the Validation section,
ensuring that the personas are data-driven and representative of
Washington State's popul ation.

https://ojphi.jmir.org/2026/1/€75422

Qualitative Methods

Analysis Goals

Qualitative analysis added depth to the personas by
incorporating participant quotes and themes to capture user
perspectives, needs, and experiences. Thematic analysis
identified recurring themes across responses, revealing common
sentiments. This process added qualitative depth and real-world
context to each persona.

Persona Profile Devel opment

Personas were then synthesized and refined to ensure redlistic,
data-grounded representations of individuals. Key aspectscrucia
for constructing comprehensive personas [30] were identified
and aligned with best practicesfor personadevelopment [31,32],
then tailored to incorporate information specifically relevant to
public health information system efforts. These aspectsincluded
pertinent demographic information, public health opinions,
guotes, and drivers (including needs and motivations).

Persona devel opment and refinement took place as an iterative
process with 3 University of Washington (UW) team members
reviewing personas, examining quantitative and qualitative data,
and reviewing and revisiting personas. The following additions
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and adjustments were made to personas during the iterative
refinement process (not necessarily in this order):

1. Additional storieswere built around the personas based on
qualitative survey data from individuals with matching or
similar characteristics to the persona.

Personas were given exact ages, marital statuses, and
occupations;

Garciaet d

3. Quotes and variations on quotes were assigned to personas
from survey respondents with similar characteristics.

4. New quotes were created where only partia ideas existed
in the qualitative data.

5. Personas were given names and pictures.

6.  One personawas removed (cluster 2, persona7) asseenin

Table3

Table 3. Primary personalist derived from expansion of cluster analysis groupings.

Persona Cluster Age Sex Raceor Re- En- Pa- Educa= Tech WA WA Opinion Health WA Track-
number number group ethnici- gion  glish ent tion readi- Verify Verify COVID portal Notify ing
) ty only ness refer  usage policies usage
1 1 40-59 Mde White p2 Yes No 4year High Refer- Yes Support  Yes Yes Yes
ral
2 1 40-59 Fe Asian w No Yes 4-year High Refer- Yes Support  Yes Yes Yes
male ral
3 2 18-39 Fe White W Yes No 4-year High Refer- Will- Support Yes Yes Yes
male ral ing
4 2 18-39 Mae White W Yes No 4-year High Never Will- Support Yes Yes Yes
heard ing
5 2 18-39 Mae Black w Yes No 4-year High Never Will- Support Yes Yes Yes
heard ing
6 2 18-39 Fe Hispan- W Yes No <2year High Never Will- Support Yes Yes Yes
mae ic heard ing
7 2 18-39 Made Asan w Yes No 4-year High Never Will- Support Yes Yes Yes
heard ing
8 3 60+ Fe- White W Yes No <2-year Lower Never Not Support  Yes No No
male heard  Will-
ing
9 3 60+ Mae White W Yes No  <2-year Lower Never Will- Support Yes No No
heard ing
10 4 60+ Fe- White W Yes No 4-year Lower News Will- Support Yes Yes Yes
male ing
11 5 18-39 Made White W Yes No 4-year High Never Will- Oppose Yes Yes Yes
heard ing
12 5 40-59 Fe- Black w Yes No 4-year High Refer- Will- Support Yes No Yes
male ral ing
13 5 18-39 Fe- Hispan- gb No Yes <2-year High Never Will- Oppose Yes No Yes
male ic heard ing
14 Supp. 18-39 Nonbi- White W Yes No 4-year High Never Will- Support Yes Yes Yes
nary, heard ing
Trans-
gender

B\: Western Washington.
bE: Eastern Washi ngton.

During the refinement process, representative quotes and key
motivations (drivers) were added to each persona. Quotes were
selected during the qualitative analysis and matched to
demographically similar personas, with minor adjustments for
clarity and brevity. Driversemerged from thematic analysisand
weregrounded in survey data. Additionally, as mentioned above,
1 persona was removed because it reflected too small a
respondent group and overlapped considerably with othersfrom
the same cluster. In line with our refinement criteria, we kept
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only personas that were both supported by sufficient data and
represented distinct needs and motivations. Throughout this
process, the balance between sufficient detail and making
realistic personas while avoiding stereotypes and
oversimplification was carefully considered.

Persona Card Creation

Following the devel opment of the demographic profiles, persona
cardswere created to serve asvisual and textual representations
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of the personas. The information about each persona derived
from the steps previously outlined wastranslated into aconcise
format to facilitate their use in design and decision-making
processes. First, a standard template was identified to outline
the sections for demographics, public health opinions, quotes,
and drivers. The personademographic profilesweretransferred
into this template. Each persona card aso included a
representative image, which was selected to be demographically
appropriate and aligned with the persona’s profile. After the
card drafts were established, they were reviewed by UW team
members, looking for redundancies and inconsistencies. This
process resulted in 13 persona cards.

Validation

Because the process by which the personas were devel oped was
novel, and in some cases ad hoc, a validation step was used to
confirm that the final persona characteristics were reflective of
the observed data. Each persona was validated using the
following steps:

1. A group of respondentswas created for each personawhere
each record matched the following characteristics exactly:
age group, sex, race and ethnicity, geographic region,
language at home, parental status, and level of education.

2. In some cases, when this group of respondents was small
or non-existent, asecond, larger subset was also considered
that included both exact matches and individuas that
matched on &l but 1 of the 7 characteristics mentioned in
Step 1.

3. The distributions of technological readiness, opinions on
COVID-19 policies, use of digital health portals, and use
of health tracking software were tabulated and compared
to the characteristics assigned to the given persona.

4. In cases where a mismatch between the persona
characteristic and the respondent summary was observed,
the personas team discussed and came to a collaborative
decision on whether to make a change to the persona
characteristic.

In total, 4 mgjor discrepancies were identified through this
process, and each prompted a discussion among the team. In 2

https://ojphi.jmir.org/2026/1/€75422
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cases, the group determined the persona’s characteristics should
reflect the demographic groupings, and changes were made to
reflect this. However, in 2 cases, the discrepancy was retained.
For both affected personas, a thoughtful decision was made to
retain groups who are generaly less represented, likely have
unique needs, and are not well understood with respect to habits
and preferences regarding public health information systems
(ie, low technol ogical readiness and | ess experience with online
health tools). These decisions reflect the belief that athough
some characteristics arelesscommonin the generally tech-savvy
population of Washington State, it is important to take less
common needs and traitsinto consideration to design accessible
toolsfor al Washington residents.

Ethical Consider ations

In June 2022, the UW Human Subjects Division reviewed the
WA Verify evaluation project (IRB ID: STUDY 00015786) and
determined it did not qualify asresearch under federal and state
regulations, thus exempting it from UW Institutional Review
Board review. The Washington State University/Social and
Economic Sciences Research Center Ingtitutional Review Board
subsequently confirmed this exempt status. Survey participants
were asked to confirm their agreement to participate in the
survey before starting the survey. No secondary data was used
inthisanalysis.

Results

Overview

Overall, 13 personas emerged through the devel opment process,
12 derived from the quantitative clustering and expansion
process, and 1 Supplemental Gender Cluster.

Clusters

Cluster anaysis identified 5 clusters. Additionaly, a
supplemental cluster was defined to identify a segment of the
survey population not considered in the analysis. Table 4
displays these 6 clusters. Additional summary tables of the
sample for related questions from the survey are provided in
Multimedia Appendix 3.
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Table 4. Five quantitatively identified clusters and one supplemental gender cluster with summary characteristics.
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Characteristics All (N=1103) Cluster 1 Cluster 2 Cluster 3 Cluster 4 Cluster 5 Supplemental
(n=272) (n=223) (n=302) (n=57) (n=249) (n=8)

Age (years), n (%)

18-39 292 (26) 68 (25) o7 (43)2 7(23) 0(0) 120482  5(63°

40-59 344 (31) 133 (49)2 68 (30) 36 (12) 17 (30) 90 (36) 1(13)

60+ 467 (42) 71 (26) 58 (26) 250 (86)° 40 (70)2 39 (16) 2(25)
Sex, n (%)

Female 649 (59) 163 (60) 128 (57) 164 (54) 44 (77)2 150 (60) 0(0)

Male 454 (41) 109 (40) 95 (43) 138 (46)° 13 (23) 99 (40) 0(0)

Nonbinary 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 5(63)

Transgender 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 3(38)
Race and ethnicity, n (%)

White 832 (75) 201 (74) 156 (70) 251 (83) 48 (84)2 176 (71) 5 (63)

Black 28 (2.5) 3(L1) 8 (3.6 5(1.7) 1(1.8) 1442 00

Hispanic 57 (5.2) 12 (4.4) 18 (8.1)° 8(2.6) 0(0) 19767 1(13)

Asian 82 (7.4) 30 (11)2 21 (9.4)2 13 (4.3) 4(7) 14 (5.6) 1(13)

Others 104 (9.4) 26 (9.6) 20 (9) 25(8.3) 4(7) 29 (12) 1(13)
Region, n (%)

Eastern 205 (19) 37 (14) 35 (16) 69 (23) 9 (16) 55 (22)° 1(13)

Western 898 (81) 235 (86)2 188 (84)2 233 (77) 48 (84)2 194 (78) 7(88)2
English, n (%)

Only English 969 (89) 230 (85) 191 (86) 281 (93)° 53(03%  214(80)  g(1007

Other language 134 (12) 42 (15) 32 (14) 21(7) 4(7) 35 (14) 0(0)
Parent to child <18, n (%)

Yes 271 (25) 83 (31)° 60 (27) 23(7.6) 7(12) 98 (39)° 0(0)

No 832 (75) 189 (69) 163 (73) 279 (92) s0(se?  151(6)  g(1002
Education, n (%)

4-year degree or more 657 (60) 207 (76)2 146 (65)2 123 (41) 38 (67)2 143 (57) 6 (75)

2-year or some college 290 (26) 53(19) 58 (26) 101 (33)2 15 (26) 63 (25) 1(13)

High school graduate 123 (11) 11 (4) 18(8.1) 58 (19) 4(7) 32 (13) 1(13)2

Less than high school 33(3) 1(0.4) 1(0.4) 20 (6.6) 0(0) 11422  0(0)P
Technological readiness, n (%)

Higher 826 (75) 256 (94)2 219 (98)2 97 (32) 13(3) 241972 8(100)2

Lower 277 (25) 15 (5.9) 4(18) 205 (68)° 44 (772 8(3.2) 0(0)
Method of learning of WA Verify, n (%)

Referral 223 (20) 136 (50)2 26 (12) 17 (5.6) 10 (18) 34(14) 1(13)

News 144 (13) 53 (19)° 11 (4.9) 31(10) 27 (47)2 22(8.8) 0(0)

Health care 117 (11) 62 (232 19 (8.5) 19 (6.3) 3(5.3) 14 (5.6) 0(0)

Others 47 (4.3) 17 (6.3) 11 (4.9) 8(2.6) 3(5.3) 8(3.2) 1(13)
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Characteristics All (N=1103) Cluster 1 Cluster 2 Cluster 3 Cluster 4 Cluster 5 Supplemental
(n=272) (n=223) (n=302) (n=57) (n=249) (n=8)

Never heard 572 (52) 4(15) 156 (70)2 227 (75)2 14 (25) 171 (69)2 6 (75)2
WA Verify usage, n (%)

Yes 276 (25) 234 (86) 5(2.2) 21(7) 7(12) 9(36) 1(13)

Willing 560 (51) 17(63) 193 (87)2 150 (50) 38 (67) 162 (65)%  6(75)°

Not willing 267 (24) 21(7.7) 25(11) 131 (43) 12 (21) 78 (31)2 1(13)
COVID palicies, n (%)

Oppose 226 (20) 26 (9.6) 27 (12) 69 (23) 8(14) %692 00

Support 877 (80) 246 (90)2 196 (88) 233(77) 49 (86)2 153 (61) 8 (100)2
Health portl, n (%) 949 (86) 262 (96)2 212 (95)2 199 (66) 57(1002  219(88)%  7(88)°
WA Notify usage, n (%) 535 (49) 235(86)%  223(100%  28(9.3)7° 49862 00 2 (292
Tracking, n (%) 660 (60) 209 (77)2 181 (81) 24(7.97 45(79%  201(8)%  6(75)°

@Results were larger than expected based on the full sample.

Per sona Segments

From the 5 calculated clusters and the supplemental gender
cluster, 14 personas were identified to represent distinct
segments of the population based on race and ethnicity, age,
and sex. By identifying overrepresentation of these demographic
characteristics, personas were defined within each cluster. This
expanded cluster-derived personalist is displayed in Table 3.

Table 5. Final personalist with demographic information.

Per sona Profiles

To enhance the initial persona profiles derived from cluster
analysis and segmentation, qualitative analysis was conducted.
This process incorporated demographic data and qualitative
responses from both surveysto identify the needs, preferences,
and experiences of each persona. This approach allowed usto
humanize the personas. Tables 5 and 6 present the additional
attributes devel oped through this qualitative analysis, providing
aricher, more nuanced description of each persona.

Persona Clugter num- Age Sex Race and Region Englishonly Parent Education Tech readi-
number ber (years) ethnicity ness
1 1 40-59 Male White Western Yes Yes 4-year High
2 1 40-59 Female Asian Western No Yes 4-year High
3 2 18-39 Female White Western Yes No 4-year High
4 2 40-59 Male White Western Yes No 4-year Lower
5 2 18-39 Male Black Western Yes No 4-year High
6 2 18-39 Female Hispanic Eastern Yes No < 2-year High
7 3 60+ Female White Western Yes No < 2-year Lower
8 3 60+ Male White Western Yes No < 2-year Lower
9 4 60+ Female White Western Yes No 4-year High
10 5 18-39 Male White Eastern Yes Yes 4-year High
11 5 40-59 Female Black Western Yes Yes 4-year High
12 5 18-39 Female Hispanic Western No No < 2-year High
13 Supp. 18-39 Nonbinary =~ White Western Yes No 4-year High
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Table 6. Final personalist with profiles and names.
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Personanum-  Cluster number Name Age (years) Marital status Occupation

ber

1 1 David 43 Divorced Software Engineer

2 1 Yuki 40 Married PT Assistant

3 2 Emily 32 Single Social Services

4 2 Ryan 52 Single Grocery Stocker

5 2 Desmond 37 Married Banking

6 2 Maria 35 Married Human Resources

7 3 Linda 66 Married Retired

8 3 Richard 60 Divorced Appliance Repair

9 4 Patricia 67 Married Retired

10 5 Kyle 31 Married Firefighter

11 5 Alicia 46 Re-married Teacher

12 5 | sabel 21 Single Premedical student

13 Supplemental  Riley 26 In arelationship Graduate Student
Per sona Cards (Personas 5 from Table 5). Quotes and drivers were also added

to the personas at this stage.

Thefina 13 personas were formatted into graphic single-page
summaries or persona cards. Figure 2 depicts 1 persona card
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Figure 2. Persona5: Desmond.

Desmond

Technically savvy and embraces the convenience technology offers

I:"::| Occupation: Banking @' Region: Western WA
é Agre: 37 = Education: 4-vear
#2% Race/Ethnicity: Black Has Minor Child: No
¢ Engish Only Home: Yes 2 Gender: Male
Public Health & Tech Characteristics Drivers
T High Lewel of Suppaort for PH Policies * Believes technology makes  everything

" Ciwns a Smarshone convenient but is wary of sharing data online

[ _ * Has witnessed malicious use of stolen
Sl e b information through his work
G Uses Oioline Elealth Tools ¢  Values personal safety and uses tools that will
support his own and his family's safeny
* Axeare of the danger of algorithms perpetuating
bias

Quotes

“Data and technology can be so helpful and really help make things faster and more convenient
in everyday life. The problem is that there are aways people with malicious intent ocut there who
can use any information they get their hands on to cause harm.”

“I only have one dedicated credit card that I use online and I track it re rly. I am hesitant to
create new accounts and share health or other personal information online. T weigh the
potental risks with the benefits to make a decision about any new app or account.”

“I am often out and about and since my wife has an autoimmune disease, I really value the
security of knowing that there is some level of safeguard around us. To us, downloading and
using online public health tools are usually worth it.™

Aspectsof the persona cardswereincluded based on their ability  the derivation and relevance of each section is provided in
to provide a practical and user-friendly tool to bridge the gap  Figure 3.
between data and actionable insights. A detailed description of
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Figure 3. Sample persona with section descriptions.

The demographic
section offers basic
information about the
persona. The

information provides A YUK' N
background for -
5 A — Eu«upﬂim PT Assistant % Regio
designers working on &
" N = + 41 %= Education:
tailored solutions and a i i
75" Race/ Ethnicity: Asan Il Fas M

starting point for
recruitment for
interviews or focus
groups.

~L) English Only Home: No

Public Health & Tech Characteristics

T High Level of Suppost for PH Policies
" Crams & Smarphane
| Bl 1tigh Tech Readiness

| S Uses Online Health Tools

Public heaith and tech
characteristics refer to
specific traits, behaviors,
and aftitudes related to
an individual’s
engagement with public
healith initiatives and

“Convenience is a hig deal when it cot

“T appreciate when health tools have &
casily usc them.”

records.”

technology. These
characteristics provide
insights into how a
person interacts with
health-related

information, services,
and technologies.

The full set of 13 persona cards can be found in Multimedia
Appendix 4 andisavailablefor download, allowing researchers
and practitioners to use and adapt them for their own work.

Discussion

Principal Findings

The development of these personas leveraged a uniquely rich
dataset, enabling anuanced representation of diverse population
segments. The mixed methods approach combined a rigorous
data-driven process with the depth of individual stories,
behaviors, and needs. This synthesis achieved a deeper
understanding of the dataset and allows for quickly gleanable
insights, balancing the key priorities for the persona creation,
which could not be accomplished with quantitative or qualitative
methods alone.

The approach focused on creating personas that were simple
and relatable, accurate, diverse, actionable, and comprehensive.
At times, decisionsin the methodology had to be madeto ensure
effectiveness by finding a balance among these guiding
principles. The aim was to define a collection of distinct
individuals who could be intuitively understood. The personas
reflect the breadth of demographic diversity in Washington
State, representing a range of characteristics rather than
matching exact population proportions, ensuring actionable
insights for public health informatics projects.

Cluster analysis served as a starting point, ensuring the final
personaswere guided by the survey data. While cluster analysis
alone was the most statistically accurate process, these clusters
did not establish a set of personas that upheld the other key

https://ojphi.jmir.org/2026/1/€75422
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n: Western

(o]
1 Gender: Female

Quotes
mes to health tools. Tt can be a game-changer for keeping
us informed and safe — both personally and as a community.”
5 50 that my parents, who speak Japanese, can

“Convenience is key for me, and I find online tools helpful for tracking my and the kids' health

‘] value having easy access to my parents' medical records in Japanese,
“I value having easy o my pa ! medical d: -
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Drivers refer to the key
motivations, needs, and
factors that influence an
individual's behavior,
preferences, and
decision-making.
Including drivers in
personas is crucial

| because they can

il provide deeper insights
into the psychological
and emotional aspects
that shape a person's
interactions with a

WA
A-year

Child: Yes

Drivers

product, service, or
technology.

Quotes are excerpis or
direct statements
aftributed to the fictional

M individual represented

N by the personas.
Quotes were derived
from survey responses
and are intended to
capture authentic voices
and perspectives.

priorities. Through a mixed methods approach, distinct groups
with more gspecific demographic characteristics were
constructed. Thistechnique hel ps highlight various user groups
who might have more specific needs. For example, some of the
personas can help understand challenges for those who have
lower technological readiness that could benefit from targeted
strategies regarding technology adoption and usage. While this
is a minority of the population, individuals with these needs
must still be considered in design, development, and
communication.

This methodology aimed to mitigate potential biases from both
human-driven and purely quantitative approaches to persona
development. Traditional persona creation often relies heavily
on individual interpretation, which can introduce unconscious
human biases and assumptions. Conversely, purely data-driven
approaches can amplify existing biasesin the source data, which
can result in further marginalizing groups underrepresented in
the dataset. The mixed methods approach used in this study
leverages the strengths of both while working to mitigate their
weaknesses. The cluster analysis provided a foundation that
reduced subjective biases in the initial grouping, while the
qualitative analysis preserved a human perspective, alowing
for the creation of authentic and relatable personas that
addressed gapsin the quantitative results. Thisapproach ensures
statistically grounded and representative personas.

This development process considered a wide range of
demographic and outcome variables, ensuring the inclusion of
diverse population segments. This comprehensive approach is
crucial in public heathinitiatives, where effortsimpact abroad
population in highly personal and individual ways. While
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resource-intensive, this approach offers auseful framework for
creating representative and realistic personas. Thetemplate may
be used and adapted to meet the specific needs of various
projects.

This methodology demonstrates the value of a mixed methods
approach in capturing the complexity of public health user
groups and provides an adaptable template for futureinitiatives.

Use of Personasin Public Health I nfor matics Projects

The personas developed through this process may serve as a
tool to inform and guide public health informaticsinitiativesin
the following ways:

1. Facilitate formative work: prior to embarking on a
development project, personas can be used to understand
potential usersand recruit for interviews and focus groups,
during which tailored information needs and user
requirements data can be collected and analyzed.

2. Design and development: the design and development
process can be aded by personas, providing an
understanding of user preferences and behaviors.
Decision-making can be aided by considering the impact
of atool or change on all target personas.

3. Usability testing: personas can be used to either simulate
user interactions during usability testing or assist in the
recruitment of diverse and appropriate usability testers.

4. Communications: personas can be used to facilitateinternal
communications (ie, development team decision-making)
and external communications (eg, deciding on targets and
strategies for education and information campaigns).

These personas can be used directly in practice. For example,
a campaign focused on changing the health behaviors of
Washingtonians could use these personas to consider how to
tailor information to individuals with varying priorities and
levels of digital comfort. Application of these personas can
bring in considerations of real user opinions.

Implications for Public Health Initiatives

Understanding the needs and motivations behind different
personas can enhance the effectiveness of public health
interventions. Strategies can be tailored to specific personas,
and more targeted and impactful campaigns and technologies
can beimplemented. A user-centered design processthat is still
based on comprehensive data enhances usability and ensures
that interventions resonate with distinct segments of the
population. This may result in higher engagement and better
outcomes.

Further, as new data become available or as public health
priorities shift, personas can be updated or added to reflect these
changes, ensuring that the technology remains relevant and
responsive to current needs. This adaptability is particularly
valuable in the rapidly evolving landscape of public health,
where timely and accurate information is crucial.

Moreover, the iterative and flexible nature of persona
development allows for continuous refinement and adaptation.
The personas developed in this study can serve as a template
that other public healthinitiatives can modify according to their
specific needs and avail able resources. Even without access to

https://ojphi.jmir.org/2026/1/€75422
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extensive datasets, personas can be developed using smaller
datasets, targeted surveys, focus groups, or stakeholder
interviews. This process and the final product can be adapted
to whatever resources are available and relevant to the effort.
This adaptive approach ensures that initiatives remain timely
and responsive and allows for ameaningful tool across varying
resource availability and project scales.

Limitations

There are several important limitations to consider regarding
both the devel opment and potential use of these personas. Most
importantly, while personas are valuable tools for design and
devel opment, they are not substitutesfor direct user engagement
and feedback. These personas should ideally be used in
conjunction with, rather than in place of, real user data and
testing. They are meant to serve as practical tools when user
engagement is challenging or impossible due to resource
constraints, but they should not be seen as comprehensive
replacements for actual user research.

Additional limitations stem from the survey data on which these
personas are based. First, relying on survey data introduces
sampling bias, particularly in the case of the second-phase
survey data, as survey respondents may not be representative
of the diverse population of Washington State. Second, survey
data were collected in the context of the COVID-19 pandemic,
a moment in time. Public opinions rapidly evolve, and the
sentiments expressed in the surveys and subsequently used to
develop the personas may only reflect that context and not be
applicable to a new context. In particular, survey participation
during the pandemic may have been lower among certain
groups, such as lower-income populations [33], and public
attitudes at the time reflected heightened concern about health
and strong adherence to public health guidelines compared to
non-pandemic periods [34]. These factors may limit the
generalizability of the personas to future public health
informatics topics. Third, the surveys focused on capturing
opinions regarding WA Verify and its potential expanded use
cases, so generalizing to other public health tools will depend
on each tool and its context.

The methodology used presents additional limitations. Cluster
analysis requires incorporating assumptions and parameter
choices that may impact their interpretation, reliability, and
generalization outside the context of the analysis. The
development of personas may inherently oversimplify the
complexity of each individual represented. In addition, bias
may be introduced into the personas by including demographic
and other characteristics in their development.

The addition of the supplemental gender cluster, whileintended
toincludeindividuals who identify asaminority gender group,
presents another limitation. Personas are not meant to be
statistically representative of the population, but their value is
in simplifying acomplex population into asmall set of fictional
individuals that can be connected with. However, this
simplification comes with the cost of not capturing the breadth
of experiences across the population. While the representation
of gender-diverseindividualsin this study does not fully capture
the range of identities in Washington State and oversimplifies,
it offersan important point of visibility and inclusion, ensuring
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these perspectives are considered within the broader set of
personas.

Future Work

The overall usefulness of these personas would benefit from an
iterative process of feedback with stakeholders, including
developers, designers, communication teams, and any other
potential users of the personas. Stakeholders who are
experienced with using personas, aswell asthose hew to using
personas, would provide valuable feedback. This process can
help to ensure the relevance and applicability of these tools.

In particular, 1 question to be addressed is the appropriate level
of detail that is useful for these personas. In UCD, there are
differing opinions on the optimal level of detail in personas.
Emerging ways of thinking promote more pared-down personas
where there is no image and fewer personal details, focusing
instead on only the practical elements that directly affect
usability [35,36]. Others advocate for more life-like personas
with carefully considered details [37,38]. Some details added
to a persona may make the fictitious person more tangible, but
some argue that these details could be irrelevant, extraneous,
or distracting, potentialy even introducing unnecessary bias.
In this study, we used a more complete level of detail,
incorporating demographic characteristics as well as opinions
related to the topic at hand. The aim was to provide enough
context to support empathy, design decisions, and
communication strategies when access to user interviews was
minimal. Future work should explore the impact of different
levels of detail in personas on the tool’s effectivenessin public
health informatics projects.

Funding

Garciaet d

While evaluating the personas and their use within live public
health informatics projects was beyond the scope of this study,
evaluation is an important step. Future work should include
pilot testing with designers, developers, and public health
practitionersto assessthe personas’ usefulnessand their impact.

Additionally, more can be done to ensure the inclusiveness of
personas. This can be accomplished with further user inquiry
focusing on historically marginalized groups. Persona Cards
could also be iteratively reviewed with groups of people whom
they presumeto represent to check for validity and identify any
constructed biases. Without additional resources to conduct
focus groups or user research, other processes can be
implemented to better represent these communities, such as a
backwards user journey [30].

Conclusions

This study describes the process of developing personas from
existing survey datasets. The mixed methods approach,
combining quantitative cluster analysis with qualitative data
integration, resulted in 13 detailed personas. These personas
may be helpful in various stages of public health technology
initiatives, including needs assessment, design, roll-out, and
evaluation. By bridging the gap between large-scale data and
actionable insights, these personas offer a powerful tool for
creating more user-centered and effective public health
information systems. The methodol ogy presented here provides
a flexible framework that can be adapted to meet the specific
needs of various public health initiatives, potentially enhancing
the use of UCD principles and thus the user-centeredness and
effectiveness of public health technologies.
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Second phase survey instrument. The compl ete 53-question survey instrument used for the second phase of data collection.
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Multimedia Appendix 3

Additional descriptives.
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Persona cards. The complete set of 13 persona cards devel oped through this research.
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