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Abstract

Background: It is well established in the literature that people experiencing homelessness have worse oral health outcomes and
a huge health informational asymmetry compared to the general population. Screening programs present a viable option for this
population, however, barriers to access, such as lower levels of health literacy, lack of information, and mistrust narrow their
chances to participate.

Objective: For designing an adequate health information guide that presents the oral cancer screening program as acceptable,
available, and effective for this vulnerable population, the applicability of the generative Artificial Intelligence (AI) tool,
OpenAI’s ChatGPT was investigated using co-design principles.

Methods: Six text variants of a health information leaflet were created by the open-access version of ChatGPT 3.5 for a future
oral cancer screening program targeting people experiencing homelessness in Budapest, Hungary. Prompts were applied in
English, while the results were expected to be in Hungarian. Clients of homeless social services (N=23) were invited to three
semi-structured focus group discussions between May and July 2024. General opinions regarding generative Artificial
Intelligence technology and direct feedback on the AI-generated text variants were obtained using qualitative and quantitative
methods including a short questionnaire developed by the research team.

Results: Almost two-thirds of participants (N=17/23) stated that they had previously heard about AI, however, their self-
assessment regarding the extent of their knowledge resulted in an average of 2.38 (N=16) on a 5-point Likert scale. Additionally,
their answers concerning trust in medical applications of AI averaged 3.06 (N=16) on a similar scale. During the first focus
group discussion with experts by experience, all six variants received a prominent score (between 4.63 and 4.92, N=6, on a
5-point Likert scale). In contrast, in the next two focus groups, when the pool was narrowed to four versions, participants
remained positive, although scored the texts lower (between 3.77, N=13, and 3.50, N=12). During open discussions, text variants
were considered understandable but, at the same time, certain difficulties with medical expressions, lengthiness of sentences, and
stereotypical use of a subgroup among people experiencing homelessness (rough sleepers) were also reported.

Conclusions: The co-design process revealed that the participants in the focus groups wanted to actively shape the health
information leaflet draft for the oral screening program. They shared their ideas and insights on how to finalize the draft so that it
would appeal most to the target audience. Moreover, the involvement of generative AI technology in the co-design process
revealed that the participants have heard about the concept of Artificial Intelligence and text generation as its potential function,
and they have not rejected its use in healthcare settings. They actively suggested changes to the original text versions to reach the
proper level of equitable use, targeting, understanding, and clarity.
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Abstract

Introduction:  It  is  well  established in the literature that people experiencing homelessness have

worse oral health outcomes and a huge health informational asymmetry compared to the general

population.  Screening programs present  a  viable  option for this  population,  however,  barriers  to

access, such as lower levels of health literacy, lack of information, and mistrust narrow their chances

to  participate.  For  designing an  adequate  health  information  guide  that  presents  the  oral  cancer

screening  program  as  acceptable,  available,  and  effective  for  this  vulnerable  population,  the

applicability of the generative Artificial Intelligence (AI) tool, OpenAI’s ChatGPT was investigated

using co-design principles. 

Methods: Six text variants of a health information leaflet were created by the open-access version of

ChatGPT 3.5 for a future oral cancer screening program targeting people experiencing homelessness

in Budapest, Hungary. Prompts were applied in English, while the results were expected to be in

Hungarian. Clients of homeless social services (N=23) were invited to three semi-structured focus
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group discussions  between May and July  2024.  General  opinions  regarding generative Artificial

Intelligence technology and direct feedback on the AI-generated text variants were obtained using

qualitative and quantitative methods including a short questionnaire developed by the research team.

Results: Almost two-thirds of participants (N=17/23) stated that they had previously heard about AI,

however, their self-assessment regarding the extent of their knowledge resulted in an average of 2.38

(N=16) on a 5-point Likert scale. Additionally, their answers concerning trust in medical applications

of AI averaged 3.06 (N=16) on a similar scale. During the first focus group discussion with experts

by experience, all six variants received a prominent score (between 4.63 and 4.92, N=6, on a 5-point

Likert scale). In contrast, in the next two focus groups, when the pool was narrowed to four versions,

participants  remained  positive,  although  scored  the  texts  lower  (between  3.77,  N=13,  and  3.50,

N=12). During open discussions, text variants were considered understandable but, at the same time,

certain difficulties with medical expressions,  lengthiness of sentences, and stereotypical use of a

subgroup among people experiencing homelessness (rough sleepers) were also reported.

Conclusions:  The co-design process revealed that the participants in the focus groups wanted to

actively shape the health information leaflet draft for the oral screening program. They shared their

ideas and insights on how to finalize the draft so that it would appeal most to the target audience.

Moreover, the involvement of generative AI technology in the co-design process revealed that the

participants have heard about the concept of Artificial Intelligence and text generation as its potential

function, and they have not rejected its use in healthcare settings. They actively suggested changes to

the original text versions to reach the proper level of equitable use, targeting, understanding, and

clarity.
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Introduction

Homelessness and Health

Homelessness is a complex social phenomenon, which leaves individuals for a shorter or longer time

in an extremely vulnerable life situation. It comes with strong medical, psychological, mental, and

social burdens, not to mention poor health outcomes, limited access to healthcare, and lower levels of

health literacy. The COVID-19 pandemic has also increased the vulnerabilities and health risks of

people living without adequate housing[1]. 

According  to  previous  research,  homelessness  is  associated  with  a  significantly  higher  disease

burden[2–4], which goes along with the phenomenon that people without adequate housing options

have shorter life expectancy than the general population. In their systematic review, Aldridge et al.

found that socially excluded populations have an eight times higher mortality rate for men and 12

times higher for women than the average population[5]. In Western, high-income countries, studies

have also shown that homelessness is an independent risk factor for mortality, and life expectancy

varies between 50-65 years on average[6].

Oral Health of People Experiencing Homelessness

Previous  research  on  the  oral  health  of  people  experiencing  homelessness  also  found  that  this

population has poor outcomes, they are in great need of restorative, oral hygiene, and periodontal

treatment  on  one  hand,  and  they  have  inadequate  access  to  dental  services  with  a  reliance  on
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emergency treatment in parallel  with unmet treatment needs on the other hand[7–9].  In the UK,

dental health was identified as this group's largest unmet health need [10]. In the United States, a

national  study  of  homeless  adults  utilizing  Health  Care  for  the  Homeless  services  found  that

approximately half of homeless adults had an unmet need for dental care as assessed by tooth or gum

problems in  the  past  year[11]. In  Australia,  Stormon et  al.  found that  compared  to  the  general

population,  people with socioeconomic disadvantage have higher  rates of  decayed,  missing,  and

filled  teeth  and poorer  oral  health-related  quality  of  life[12].  The latter  means  that  as  a  further

advantage being lost when experiencing homelessness, adequate oral health can bring an individual a

greater sense of control, confidence, self-esteem, and social functioning while has been associated

with chronic conditions, such as cardiovascular disease, diabetes, and kidney diseases, however, poor

oral health is a serious public health issue in itself, too. 

Reports of higher rates of substance use (alcohol, tobacco, drugs) further put the oral and general

health of people experiencing homelessness at risk[13], which can mean cancerous malignancies and

other serious health issues. Freitas et al. found strong associations between having lost half or more

of their teeth and evidence of problem drinking, cocaine use, or having ever smoked[11]. In 1997, in

Hungary,  a  screening study found that  among 300 participants  (230 men and 70 women) either

experiencing homelessness or participating in alcohol withdrawal treatment, precancerous lesions

were found in or around the oral cavity in 14% of this population, benign tumors in 2.33%, and

malignancies in 2.66%[14]. Szabó et al. concluded that their assumption of the association between

heavy  drinking,  smoking,  and  a  higher  risk  of  tumorous  diseases  of  the  oral  cavity  was

confirmed[14]. 

Access to oral  care also comes with serious barriers for this  population: cost of care for private

service providers, lengthy waiting lists for publicly funded institutions, competing priorities, which
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might lead them to secure food and accommodation before healthcare, lack of information, mistrust

of healthcare systems and experiences of discrimination in care settings all drive people experiencing

homelessness away from dental care services, with a reliance on emergency treatment in cases of

acute  problems[1,12,15,16].  Moreover,  psychosocial  factors  play  a  significant  role:  a  systematic

review found that higher levels of dental anxiety and dental phobia were found in the homeless adult

population  than  in  the  general  population  and  affected  access  to  dental  care[17].  In  Toronto,

homeless people were over twice as likely as people living on low incomes to attend an emergency

department with a non-traumatic dental problem and almost half of those homeless people who did

attend an emergency department for dental care made multiple visits[17].

Health Literacy and Information Asymmetry

Lack of information presents a serious problem when it comes to prevention and care in vulnerable

populations, especially for people experiencing homelessness. One of the problems is an information

asymmetry  between  general  and  dental  care  providers  and  people  experiencing  homelessness

coupled with lower levels of (oral) health literacy. In our previous study in collaboration with the

Digital  Health  Research  Group  at  Semmelweis  University,  Budapest,  Hungary,  we  found  that

difficulties in gaining reliable information from service providers might result in the phenomenon

that people experiencing homelessness look up medical information online; they turn to alternative

sources of information when not gaining access through institutional sources[15].

In their systematic review, Goode et al. found that in the US, over one-third of homeless adults did

not  know  where  to  find  dental  care;  and  dental  services  were  poorly  advertised[17].  Via  25

qualitative interviews with people experiencing homelessness in Canada, Mago et al. found that they

believe dentistry is frightening, humiliating, and expensive, and governments are neither sympathetic

to  their  disability  nor  willing  to  provide  helpful  information  about  community  dental  clinics  or

https://preprints.jmir.org/preprint/68316 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Radó et al

sufficient dental benefits for their needs[18]. 

Csikar  et  al.  identified  the  level  of  (oral)  health  literacy  as  a  barrier  for  people  experiencing

homelessness who had difficulties understanding letters sent to them. The authors concluded that it

impacted their prioritization of oral health as individuals may have yet to understand the importance

of oral care or their options for accessing it[13]. 

Oral Cancer Screening Program

To overcome  the  barriers  to  dental  care  for  people  experiencing  homelessness  in  Hungary,  the

Charity  Service of  the Order  of Malta  in  collaboration with Semmelweis  University  and Óbuda

University  has  launched  an  oral  cancer  screening  program  with  digital  capabilities  in  2024  in

Budapest in one shelter. The initiative fits into the research and outreach agenda of the DocRoom

Health Research Program of the Hungarian Charity Service of the Order of Malta, which previously

completed a telemedicine pilot project, and integrated it into its care practices; and measured attitude

and access characteristics of people experiencing homelessness to digital health technologies[19–23].

Following in the footsteps of the DocRoom Health Research Program and utilizing the advanced

digital  health  solutions  in  this  vulnerable  community,  the  new  digital  platform  Lesionwizard

continues the spirit of this previous project, striving to achieve new goals and aims. Lesionwizard

was designed to accomplish the oral cancer screening program for people experiencing homelessness

using teledentistry.

As the literature shows the potential implications of health screening in dental practice are reductions

in morbidity, mortality, and onward cost to healthcare systems by avoiding acute presentations of

late-stage  chronic  disease[24].  Moreover,  Nunez  et  al.  found  that  in  the  United  States,  in  VA

homeless  intervention programs during  2008 and 2009,  veterans  who received dental  care  were
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found to stay in the program significantly longer than veterans who did not. They were significantly

more likely to complete the program, obtain a residence, and secure financial stability. Their findings

also indicated that the impact of the provision of dental care on outcomes among homeless veterans

is equivalent to the impact of psychological treatments for depression[25].

Co-Design and the Use of Artificial Intelligence (AI)

To facilitate participation in the oral cancer screening program, the research team decided to aid the

initiative with a health promotion guide. For designing an adequate information leaflet that presents

the  oral  cancer  screening  program  as  acceptable,  available,  and  effective  for  this  vulnerable

population[12], the research team decided to apply the principles of co-design and the technological

assistance of the generative Artificial Intelligence tool, OpenAI’s ChatGPT. 

Co-design was previously defined as a participatory approach that brings individuals together to

collaborate and combine their knowledge, skills, and resources to accomplish a design task[26].  It

involves the meaningful engagement of end-users recognized as experts by experience[27]. Previous

research has found that co-design,  co-creation,  or co-production can be empowering for socially

marginalized or excluded groups, such as people experiencing homelessness as it acknowledges their

views and experiences. Moreover, it is a pivotal approach to tackling stigmatization and promoting

inclusivity.  Co-design,  co-creation,  and  co-production  techniques  have  resulted  in  increased

applicability  and  acceptance  of  research  questions,  outputs,  participants'  engagement,  increased

knowledge of different contexts, and an improved community network for the researcher[28].

Generative  Artificial  Intelligence  software,  such as  ChatGPT,  is  a  large  language  model  (LLM)

combined with a user-friendly interface that uses deep learning algorithms trained on vast amounts of

data to generate humanlike responses to user prompts[29]. Its applicability in medicine is currently
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under scrutiny but it has great promise in aiding doctor-patient communication. It has performed

satisfactorily  in  answering  physician-generated  medical  queries  across  12  distinct  specialties,

including ophthalmology, dermatology, oncology, infectious disease, neurosurgery, gastroenterology,

radiation  oncology,  trauma  surgery,  cardiology,  anesthesiology,  pulmonology,  and  surgical

oncology[30]. It has been shown to generate dermatologic patient education materials according to

specific reading levels[29]. 

Thus, in this research project, we aimed to co-design a health information leaflet for a future oral

cancer screening program with people experiencing homelessness living in temporary shelters in

Budapest, Hungary. Also, by using all available technological help including ChatGPT to present

textual alternatives for this health information piece, we wanted to test the usability of ChatGPT in

designing adequate alternatives serving the needs of people experiencing homelessness.

Methods

Participants

Three  different  focus  group  discussions  were  organized  to  provide  feedback  regarding  patient

information  materials  for  a  future  oral  cancer  screening  program.  One  of  them was  an  already

existing group of experts by experience, and additionally, two other ad hoc groups were formed from

clients  of  social  services  (either  homeless  shelters  or  street  outreach  teams)  operated  by  the

Hungarian Charity Service of the Order of Malta (Budapest, Hungary). The experts by experience

group was established in 2023 to assist in co-designing initiatives targeting relevant health issues of

people experiencing homelessness. Expert group meetings were organized on a monthly schedule

with the attendance of 6-9 experts. The number of participants in the three focus groups was six, ten,

and seven, the demography characteristics are shown in Table 1. The focus group discussions took

place on May 16, June 4, and July 4, 2024, their length varied between 40 and 55 minutes.
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Table 1. Demography characteristics of the focus groups.

Group Age (years) Gender
Mean SD Female Male

Experts by experience (N=6) 55.83 14.97 1 5
Focus group 2 (N=10) 61.50 7.11 2 8
Focus group 3 (N=7) 53.57 5.19 0 7

Text generation

Six text variants of basic patient information materials for oral cancer screening were generated by

the open-access version of ChatGPT 3.5 (OpenAI, San Francisco, CA, USA) on May 13, 2024. The

researchers chose OpenAI’s freely available product as according to statistics, it is the most widely

available[31]. Prompts were applied in English, while the results were required in Hungarian. Each

text  version was limited to  a  word count  of 150.  All  prompts  emphasized the target  population

(people experiencing homelessness), the main aim of the text (to raise the level of participation), and

a  reasoning  or  style/tonal  requirement.  These  requirements  were  the  following:  (1)  scientific

evidence regarding oral cancer, (2) statistical evidence regarding oral cancer, (3) as motivating as

possible, (4) based on an informal, familiar tone, using slang expressions, (5) formatted as a clickbait

news article, and (6) structured in a bullet-point format. The prompts used in this study are listed as

Supplementary Material S01.

Feedback questionnaires and semi-structured group discussions

A 2-part short feedback questionnaire developed by the research team was used to quantify different

aspects of AI in general and AI-generated text variants, while it was also used to catalyze an open

group discussion. The first part consisted of three items and asked about (1) whether the participants

have heard about AI (in a Yes or No scheme),  (2) self-assessment on the knowledge regarding AI
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technology (on a 5-point Likert scale), (3) and trust in its use in healthcare settings (on a 5-point

Likert  scale).  The  second  part  included  each  text  variant  with  seven  items.  Assessment  of

understandability and clarity, the quality of information content, the tone and style of the texts, as

well as the convincing factor, was conducted on a 5-point Likert scale. Lastly, three open questions

inquired  about  the  strengths  and  weaknesses  of  the  texts,  any  changes  suggested,  and  the

applicability of the texts in the screening program. The quantified values were obtained in paper and

pencil form, while answers to open questions were discussed by the group members, and notes were

taken by the research team.

Ethics

Participation in the focus group discussion was on a voluntary basis. After a verbal summary of the

study tasks, oral consent was obtained from all members of the group and fill-out questionnaires

were collected anonymously. During the focus group discussions, no drop-out occurred.

Results

General Acceptance of Artificial Intelligence

During the focus group discussions, participants were asked about AI technology as a starting point.

74 percent of participants (N=17/23) stated they had heard about AI in a Yes or No scheme. On a 5-

point Likert scale asking about the extent of their knowledge of AI, they were more hesitant resulting

in an average of 2.38 (N=16), where 1 was not familiar at all and 5 was totally familiar. As examples

of the possible functions of AI, text or picture generation was mentioned the most (eight times), and

in three cases, AI-generated content was attributed as “fake”, or “not real” (“I know it can also

generate fake photos”).

After a general impression of AI, its application in healthcare was also discussed. For the

question Would you trust in AI-generated medical texts, documents, or tools?, the answers averaged
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3.06 (N=16) on a 5-point Likert scale (where 1 was no trust at all and 5 was complete trust). When

participants were asked about the reasoning behind their answers, the need for human involvement

was emphasized concerning decision-making regarding health issues. (“Even if it was created by

humans, machines can have errors, so I would have less confidence in it if my health would be at

stake.” / “I have no opposition regarding Artificial Intelligence if they use it as a helping tool but it

would be frightening for me if it would make decisions without human oversight.”).

Applicability of Text Variants

In the following part of the focus group discussions, the AI-generated text variants were presented.

As the first step before using these texts, two independent researchers reviewed the AI-generated

draft text variants. Modifications were applied in only two cases due to severe grammatical errors in

the Hungarian language that limited the integrity of these texts. Otherwise, all variants were intact

and brought to the focus groups in their original form. The source of each piece was clarified for

members of the groups only during the closure of group sessions.

First, participants were asked to provide general feedback on the applicability of each text

variant in the context of a future oral cancer screening program. Scores measured on a 5-point Likert

scale  were detected in  four  dimensions (understandability  and clarity,  the quality  of information

content, the tone and style of the texts, and their convincing factor), and the results are shown as the

average of these four items. During the first focus group discussion with experts by experience, all

six variants were presented to the group.

Although the expert group members were highly positive regarding all variants, there were

slight differences in the scoring of text versions. The ranking turned out to be the following: (1st)

scientific  reasoning  (4.92,  N=6),   (2nd)  informal,  familiar  tone  (4.83,  N=6),  (3rd)  focusing  on

motivation (4.75,  N=6),  (4th)  clickbait  news article  style  (4.71,  N=6),  (5th)  statistical  reasoning

(4.67, N=6), (6th) bullet-point format (4.63, N=6). Participants were also asked to agree on the two
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most promising text variants that represented the highest opportunity to raise the attendance rate

according to their experience. Consensus was made after a short discussion resulting in the variant

based on scientific reasoning as the first, and the informal, familiar version as the second without

knowing  the  quantitative  results.  Participants  were  convinced  that  different  text  variants  could

address different subgroups of people experiencing homelessness (“The familiar one will motivate

the youth more. It sounds not so official.”).

After the first focus group discussion, two text variants (No. 2 with statistical reasoning and

No.  6  with  a  bullet-point  format)  were  removed from the  pool  as  these  were  highly  redundant

according to the previous participants, and going through six texts challenged their attention, limiting

the effectiveness of group discussions. All four other variants were presented to both remaining focus

groups in the same form.

Participants of the latter two group discussions (N=17) were more critical in all aspects of the

quantitative survey. The results of the 5-point Likert scale scoring were the following: (1st) informal,

familiar tone (3.77, N=13), (2nd) focusing on motivation (3.69, N=15), (3rd)  scientific reasoning

(3.69, N=16), (4th) clickbait news article style (3.50, N=12).

Strengths and Weaknesses of AI-generated Content

After  scoring  all  text  versions,  an  open  discussion  took  place.  Although  all  group  discussions

concluded that the texts are almost fully understandable (“I can totally get what they are speaking

about.” / “The main point is clear, even, if there are difficult words.”), there were suggestions for

certain changes related to wording for the ease of reading. The replacement of a medical expression

(from “oral cancer” to “mouth cavity tumor” as the latter is a more commonly used term by the

general population in the Hungarian language) was mentioned seven times and affected all variants,

while words with Latin roots (“informing” and “early staging”) were advised to change to a more

widely used expression one time each.
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Also, the lengthiness of sentences as a factor of raising gaps in readability was mentioned two

times  in  the  context  of  the  versions  based  on  scientific  and  statistical  reasoning.  Furthermore,

participants accommodated in night shelters and other temporary housing solutions mentioned that

the phrasing in two-thirds of text variants (N=4/6) was not inclusive enough as the term “rough

sleepers” was used as a synonym for the homeless population and this might result in alienation

(“They say people living on the streets only. That’s not very motivating for me who is living in a

shelter.”).

Based on the focus group discussions, the research group summarized the main strengths and

weaknesses of text variants created by ChatGPT 3.5 in Table 2.

Table 2. Evaluation of strengths and weaknesses of ChatGPT-generated health information content.

Strengths Weaknesses
It is easy to generate many text outputs with

open-access tools quickly.

Text variants repeat the same problems (e.g.,

words difficult to understand for vulnerable

populations).
The  results  are  almost  ready  to  use,  with

minimal  modification  needed  from  the

textual  coherence  point  of  view  (in  the

Hungarian language).

The motivational  elements  of  text  variants

were stereotypical to a subgroup of people

experiencing homelessness (rough sleepers)

and lacking other prominent subgroups (e.g.,

people  accommodated  in  community

shelters or temporary hostels).
In  most  cases,  participants  were  positive

about  whether  the  texts  could  fulfill  their

goal of motivating the target population to

attend the program.

A  level  of  disapproval  appeared  mostly

regarding  AI-based  decision-making

processes concerning health issues.

Text variants in various tones and styles can

attract different age groups.
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No  significant  opposition  was  detected

against  AI-created  content  from  people

experiencing homelessness.

Discussion

Applicability of Generative Softwares in Healthcare 

Many fields of possible applications have been raised in using generative Artificial Intelligence in

clinical settings,  such as writing discharge summaries[32],  medical  notes based on transcripts  of

physician-patient  encounters,  summaries  of  laboratory  test  results[33],  medical  education[34],

medical  research[35],  providing  a  communication  platform  for  patients,  or  facilitating  health

information dissemination[36]. One of the most obvious applications is generating tailored patient

information on a pre-determined topic, as collecting massive amounts of available scientific data on

different  topics  and  human-like  reasoning  is  easily  achievable  with  open-access  versions  of

generative softwares. Moreover, ChatGPT and LLMs with a chatbot interface proved to be most

useful not in churning out content as hallucinations might hinder their efficacy in that area, but in

generating articulated texts with elaborated stylistic components in a predetermined topic[37]. That is

the reason why they can be useful in patient information dissemination campaigns, such as a health

promotion guide for a future oral cancer screening program for people experiencing homelessness.

However, vulnerable populations might have different contexts, motivations, challenges, and

medical needs than the general population, and often require tailored medical treatment approaches

to ensure the safety and efficacy of the treatment alongside potentially optimal health outcomes[38].

This consideration is currently highly underrepresented in generative AI usability studies. This paper

aimed  to  investigate  the  viability  of  using  AI-generated  content  for  people  experiencing

homelessness as the target group.
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Vulnerable Groups and their Knowledge and Trust around AI

 In healthcare, underserved subgroups of people are known to have limited access to care

pathways and possess altered demands in addition to an existing systematic information asymmetry

as  our  previous  studies  also  revealed[15].  As  the  results  showed,  anxiety,  misunderstanding,

discrimination, and negative experiences related to this information deficit could be compensated by

using AI technology for patient information provision and later on, dissemination. Better usability of

such  services  might  play  an  important  role  in  a  more  equitable  management  of  health  issues.

Moreover, the usage of ChatGPT might unburden healthcare personnel tasked with the formulation

of patient information as part of creating a screening program, as creating a health information leaflet

with appropriate prompts takes significantly less time than building one from scratch. However, as a

potential downside of relying on the technology, it is questionable whether and for how long the

subscription-based model of OpenAI or any other generative software development companies allow

vulnerable populations to benefit from the advantages of generative AI in the future.  

Our  study  recruited  people  experiencing  homelessness,  one  of  the  most  underserved

populations. The randomly invited study participants had a non-negligible prior knowledge of AI

technology’s  existence,  although  they  self-evaluated  their  knowledge  as  slightly  below average.

Interestingly, as examples of potential functions of AI, they mentioned text or picture generation the

most, which might suggest that the knowledge about generative AI technology has already permeated

Hungarian society, and also reached the most vulnerable population of Hungarian society associated

with much slower technological uptake than in the case of the general population due to several

accessibility  barriers.  Previous  research  shows  that  people  with  lower  socioeconomic  status  are

slower to adopt new technology, and the rates of smartphone and internet use of people experiencing

homelessness were lower than for those with similarly low socioeconomic status but more stable

housing[15,39]. An international, multicenter, cross-sectional study assessing the attitudes of hospital

patients towards AI in healthcare across 43 countries, including Hungary, in 2023 found that patients
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have  a  predominantly  favorable  general  view  of  AI  in  healthcare,  with  57.6%  of  respondents

expressing a positive attitude[40]. In Hungary, a representative survey published in September 2024

found that 79 percent of the population believed they knew what Artificial Intelligence was, and 31

percent of respondents used chatbots and virtual customer service assistants[41]. 

In terms of positive or negative perceptions towards the medical use of Artificial Intelligence,

the answers resulted slightly above average meaning that they might be hesitant or neutral to trust

such services but do not reject them outright. However, for some individuals, AI-based decision-

making was mainly acceptable only with human oversight in health-related issues. This is in line

with the findings of the Digital Health Research Group at Semmelweis University which conducted a

representative questionnaire survey in 2024 about the knowledge, attitudes, and potentials of digital

health solutions in the Hungarian population[42]. In this survey, researchers asked respondents how

would  they  feel  if  their  family  doctor  or  any  of  their  medical  specialists  would  partly  rely  on

Artificial  Intelligence during their  care.  41.2 percent  of the respondents said that they would be

neutral, 27.5 percent said they would feel rather bad or very bad, while 31.3 percent said they would

feel rather well or very well about it. 

Text Quality Evaluation 

The ChatGPT-generated draft text variants had to be modified by the researchers as these

versions  contained  a  minimal  number  of  severe  grammatical  errors  in  the  Hungarian  language,

however, after such modifications were made, the texts were presentable and positively accepted by

the  focus  groups.  This  might  be the result  of  generative  AI software  being most  predominantly

trained  on  Standard  English  language  texts  and  that  in  the  case  of  small  languages,  such  as

Hungarian, there is limited data available online for model training, and thus, large language models

perform worse in such a “low resource” language compared to English, or “high resource” languages

such as Spanish, Chinese, or Arabic[43]. 
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This could also partly explain why the wording in such small  languages might not be as

sophisticated  and considerate  as  in  English  language  texts.  This  was  expressed  by focus  group

participants as they evaluated the tone and style of the generated text variants. They generally found

that  the  various  styles  and  tones  might  attract  various  subgroups  and  generations  of  people

experiencing homelessness, however, they also noted that the motivational elements of text variants

were stereotypical to a subgroup of people experiencing homelessness (rough sleepers) and lacking

other prominent subgroups (e.g., people accommodated in community shelters or temporary hostels).

This could partly stem from the generalization bias challenge of large language models, such as the

one  behind  ChatGPT.  These  models  are  trained  on  large  datasets  that  may  contain  biases,

stereotypes,  and prejudiced language[44].  As a result,  the model may unintentionally learn these

biases and produce responses that are offensive or perpetuate harmful stereotypes, such as the one

about people experiencing homelessness represented as rough sleepers.

Co-design with Experts by Experience and Technology

In  recent  years,  co-design,  co-creation,  co-production,  or  different  forms  of  citizen

engagement and collaboration of stakeholders have gained popularity in various fields, including

social services for people experiencing homelessness [45], for different objectives: more efficient

and customer-oriented  services,  activated  and “empowered”  clients,  as  well  as  more  democratic

legitimacy  for  the  governance  process  and  the  decisions  made[45].  All  these  terms  have  the

underlying assumption that active involvement ensures that lay people have a voice in shaping work

that affects them directly, creating respectful relationships across societal hierarchies[46]. Moreover,

the involvement of individuals with lived experience has been shown to increase recruitment and

follow-up rates in research projects, add to the validation of research findings, and generate more

useful outputs[46,47]. This research project underpins these previous findings, as the involvement of

the experts by experience group as well as two focus groups generated useful insights for the creation
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of a health information leaflet for a planned oral screening program in terms of textual content, style,

and tones. 

This experimental mixed-method study was also a terrain to bring in generative Artificial

Intelligence technology in the co-design process as a potential  new tool for the consideration of

personnel working in the social or health sectors dealing with vulnerable subgroups, who might not

have the financial resources, time or energy to create finely tuned health information leaflets for

health screening programs. It turned out that ChatGPT could produce usable material as a solid base

for a health information leaflet draft, which was acceptable for the participants in the focus groups

and the experts by experience group as well. 

Limitations

Our  study  had  some  limitations.  As  a  qualitative  study  relying  on  focus  groups  and  feedback

questionnaires,  the  methods  themselves  posed certain  drawbacks.  While  focus  groups encourage

participation from vulnerable populations and do not rely on participant literacy, they offer a space

where those individual perspectives that dissent from the majority opinion might remain hidden due

to overriding behavioral or cultural norms, or a desire to be seen as conforming[48,49].

The study participants were selected from the urban homeless population from Budapest,

Hungary,  where  socioeconomic  conditions  might  differ  from  those  in  the  countryside.  Also,

participants  represented  people  experiencing  homelessness  who  had  a  connection  to  the  social

infrastructure,  thus  others  not  in  touch  with  the  Hungarian  social  service  architecture  were  not

represented  in  the  study  sample.  For  a  qualitative  study  using  focus  groups  and  feedback

questionnaires,  the  sample  size  was small,  and this  should  be  taken into  account  when making

conclusions. 

Regarding technology, the researchers used OpenAI’s freely accessible technology, ChatGPT,

while other generative AI software, such as Google’s Gemini (previously Bard), Claude, or Synthesia
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were not utilized. This decision was made as ChatGPT has become perhaps the most widely known

generative AI software[31], which also carried with it the understanding that vulnerable populations,

for whom technologies are harder to access, could familiarize themselves with it[21]. 

The use of ChatGPT, or any other generative software for that matter, also raises the question

of replicability: with the constant and rapid development of LLMs and their user interfaces, together

called generative AI software, it might become uncertain whether this research could be replicated

with the same technological conditions. 

Conclusions

Our study revealed that health information materials generated by Artificial Intelligence can

be  used  among  people  experiencing  homelessness  keeping  in  mind  the  objective  of  raising  the

attendance level in a future oral screening program. Although the realization of the latter we cannot

investigate in the framework of the current research project, the co-design process revealed that the

participants in the focus groups and the experts by experience group wanted to actively shape the

draft for the screening program, shared their ideas and insights in how to finalize the text to avoid

prevailing stereotypes about people experiencing homelessness and include more subgroups; and to

frame it for various target audiences.

Moreover,  the  involvement  of  generative  Artificial  Intelligence  software  in  the  co-design

process  revealed  that  the participants  have  heard  about  the  concept  of  Artificial  Intelligence,  as

functions of AI, text, or image generation were mentioned, and they have not rejected its use in the

design process of the health information leaflet. They actively suggested changes to the original text

versions where it was needed to reach the proper level of understanding and clarity.

The group discussion also revealed some challenges of current LLM technology, specifically

the production of suboptimal text in languages other than English,  generalized language use not

considering populations with various literacy and language skills, and stereotypical generalizations

https://preprints.jmir.org/preprint/68316 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Radó et al

about underrepresented socioeconomic groups such as people experiencing homelessness. Based on

our results, the update of LLM technology considering the health literacy and general language skills

of vulnerable populations and avoiding generalization bias for this underrepresented group would be

beneficial for future applications. 

In  summary,  our  research project  found that  generative Artificial  Intelligence technology,

such as ChatGPT might be a useful tool in the future in the hands of personnel working in the social

or health sectors dealing with vulnerable subgroups as it is widely available, easy to use, and the

produced text is usable after minimal modifications are made. It might decrease the amount of time

that  the  production  of  a  health  information  leaflet  would  undertake,  and via  co-creation  by  the

members of the target audience, the final product might be more appealing to the target group of a

health screening program. As a recommendation for its efficient use, it would be worth considering

the extension of the prompting experiences of personnel working in the social or health sectors to

maximize the impact of AI in client care.
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