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Abstract

Background. The coronavirus disease 2019 (COVID-19) pandemic has significantly accelerated the devel-
opment and use of new healthcare technologies. While younger individuals may have been able to quickly
embrace virtual advancements, older adults may still have different needs in terms of health communication.

Objectives. To identify areas of interest and preferred sources of information related to the COVID-19
pandemic among older adults and to verify their eHealth competencies.

Materials and methods. The study was conducted between February 2022 and July 2022. It included
listeners from the University of the Third Age (U3A) and younger students. Both groups received information
about the HealthBuddy- chatbot, a questionnaire that addressed respondents” interests about COVID-19, and
the PL-eHEALS (eHealth Literacy Scale) questionnaire to measure their eHealth competencies.

Results. There were 573 participants in the study (U3A listeners — 303 participants, median age: 73 years
(interquartile range (IQR): 69—77); young adult students — 270, median age: 24 years (IQR: 23—24). The pri-
mary source of information about COVID-19 for older adults was television (84.5%), and for younger adults,
internet (84.4%). Among the older adults, only 17% ever interacted with a chatbot (younger adults — 78%
respectively), and 19% considered it a trustworthy source of information on COVID-19 compared to 79%
of younger respondents. Older adults and younger adults in our study were most interested in COVID-19
treatment methods (45.5% and 69.3%, respectively), symptoms of the disease (36.6% and 35.2%, re-
spectively) and chronic diseases coexisting with COVID-19 (35.0% and 51.5%, respectively). However, their
eHealth competencies were generally low (median (Me): 34; 1QR: 30—39) compared to younger adults (Me:
42: 1QR: 40—-47).

Conclusions. Health education for older adults should be appropriately tailored to their current needs and
differentiated. The level of eHealth competencies of older adults suggests that much work remains to narrow
the gap between the eHealth competencies of the younger and older generations.
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Background

The COVID-19 pandemic has negatively affected many
spheres of life, particularly health, limiting patients’ ac-
cess to diagnosis and treatment, including screening
and participation in clinical trials. Faced with difficul-
ties in accessing healthcare facilities, many people turned
to the mass media or the internet for information on medi-
cal issues of interest. In the context of the ongoing pan-
demic, we have observed reduced quality of life among
older adults, accompanied by an increase in depression
and social isolation. These trends have become more
pronounced as the situation has deteriorated.! Moreover,
the digital divide between younger and older people has
led to a bigger skills gap and more digital isolation among
older adults.? The epidemiological situation has forced
social and family life to move to the internet, leaving older
adults behind. Lack of adequate digital competencies and
access to electronic devices limits older adults’ contact
with family and friends, and prevents them from using
the online health services and public services that were
developed during the pandemic.? These factors make it sig-
nificantly more difficult for older adults to receive reliable
health information.

In response to these barriers and the recent epidemio-
logical situation, several technological solutions for remote
communication have been developed, including smart-
phone applications* and chatbots for disease monitoring,
risk assessment, information dissemination, or vaccina-
tion schedules.> Montenegro et al. distinguished 6 goals
in healthcare policy for using chatbots. One of these goals
is to support older adults.® Although this group is often
seen as digitally excluded, some studies indicate that chat-
bots are well accepted by older adults and effective in im-
proving their overall wellbeing, including physical and

Fig. 1. Screenshot of the HealthBuddy+ chatbot website
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mental health.”8 Wilczewski et al. showed that older adults
reported chatbot-delivered health information to be acces-
sible, practical and with low cognitive load.? On the other
hand, older respondents who experienced long COVID
(median age 63) in the study by Wu et al. indicated doubts
about the chatbot’s ability to provide relevant health in-
formation. Attitudes towards the use of chatbots depend
on the subject matter, e.g., in terms of sleep and nutri-
tion or collecting information on symptoms, individuals
were positively inclined.’® A study by Dennis et al. that
investigated a telephone intervention (COVID-19 screen-
ing hotline) with a chatbot showed that participants rated
the chatbot more positively than human agents because
they felt more comfortable providing socially undesirable
information without fear of judgment or stigma. Further-
more, perceptions of chatbot functionality are linked
to the screening hotline provider and trust in that pro-
vider, suggesting how important the chatbot source is and
whether it is trustworthy.!!

HealthBuddy+ (Fig. 1), developed by the United Nations
Children’s Fund (UNICEF) Regional Office for Europe
and Central Asia (ECARO) and the World Health Or-
ganization (WHO) Regional Office for Europe (WHO/
Europe) in May 2020,'2 is one such conversational chat-
bot, supported by a trusted source. It was designed using
natural language processing principles to address the so-
cietal need for credible and verified information on CO-
VID-19, quarantine, testing, isolation, and protection,
as well as debunking of misinformation. The UNICEF and
WHO offices have been involved in adapting chatbot’s
functionality in 15 countries and 16 languages, including
Poland, through the https://healthbuddy.plus/website and
as an Android and iOS'® smartphone application.

Data from December 2021 show that the chatbot had
450,000 users at that time, and 10,000 user questions were
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analyzed, translated and contextualized by the Health-
Buddy+ team at WHO and UNICEF to better understand
user needs and improve the chatbot.'* Our team was also
indirectly involved in the improvement presented in this
study.

Information about the pandemic, its associated restric-
tions, protective measures, symptoms, health conse-
quences, and vaccinations had been disseminated through
various media.!® Media such as television, radio and the in-
ternet serve not only as essential sources of information but
also have the ability to adapt content based on the audi-
ence’s age or location to ensure effective health commu-
nication.!® This requires an in-depth analysis of the needs
of specific populations, their attitudes towards different
sources of information, and the potential use of techno-
logical solutions such as chatbots for providing health
information, which is crucial in such a rapidly evolving
technological world.

Obijectives

The launch of the HealthBuddy+ personal COVID-19 as-
sistant encouraged us to explore the awareness of solutions
such as chatbots among older and younger adults, the use
of such solutions, and to assess whether it is considered
a reliable source of health information on COVID-19.

The study aimed to compare the attitudes of older and
younger adults towards HealthBuddy+ chatbot as a pro-
vider of information about COVID-19, to examine what
information about COVID-19 both groups are looking
for, and determine their eHealth competencies. We also
wanted to find out where older and younger students ob-
tain their information about COVID-19 and what other
sources they use.

We hypothesized that older and younger adults differ re-
garding their experiences with chatbots and their attitudes
toward them. We also expected that older and younger
people will look for different information about COVID-19
and use different sources.

Materials and methods

The study was conducted between February 2022 and
July 2022 among 573 consecutive participants: young
adults, university students (270), and older adults, Uni-
versity of the Third Age (U3A) listeners (303). The me-
dian age of older adults was 73 years (interquartile range
(IQR): 69-77), and the median age of young adults was
24 years (IQR: 23—-24). The majority of participants in both
study groups were female: 85% in the group of older adults
and 61% in the group of younger adults. Respondents re-
ceived the questionnaire in paper form. Before completing
the questionnaire, respondents were provided with ver-
bal information on the HealthBuddy+ chatbot in the form
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of a presentation, accompanied by an instructional video
on how to use the chatbot. The questionnaires were dis-
tributed to both groups during a recess between classes.
A total of 660 surveys were distributed, and 303 were re-
turned from the senior group and 270 from the student
group, yielding a 92% and 82% response rate, respectively.
The study was conducted in Warsaw and L46dz, 2 cities
located in central Poland.

Respondents received a self-administered questionnaire
about their interests related to the pandemic and their
sources of knowledge about COVID-19. They were also
asked whether they had ever interacted with a chatbot and
whether they thought it could be a reliable source of in-
formation about COVID-19. The questionnaire included
additional questions about chronic diseases, vaccination,
morbidity and mortality due to COVID-19 among relatives,
self-assessment of COVID-19 knowledge, and education
level of participants. The 2" part of the study included an e-
HEALS questionnaire in Polish to examine the eHealth
competencies of both groups. This questionnaire was
developed by Norman et al. in 2006.!7 In the same year,
Norman et al. published the results of the level of these
competencies in a group of 664 participants (370 boys,
294 girls) aged 13-21 years (mean = 14.95; standard devia-
tion (SD) = 1.24) measured using eHEALS (eHealth Lit-
eracy Scale).!® This scale quickly became a standard tool for
assessing eHealth competencies by various internet partic-
ipants. In 2019, the questionnaire was validated in a study
by Duplaga et al.!? consisting of 2 samples — sample 1 with
1,000 respondents (women and men) aged (mean +SD)
64.16 £9.55 years and sample 2 with 1,030 women aged
18-35 years. For sample 1, Cronbach’s a coefficients were
0.90 and Guttman’s distribution coefficients were 0.89,
and for sample 2, Cronbach’s a coefficients were 0.88 and
Guttman’s distribution coefficients were 0.81, confirming
the scale’s internal consistency. Moreover, Burzyniska et al.
examined the Polish version of the eHEALS questionnaire
in a representative sample of Polish social media users
(n = 1,527, women = 89.8%, mean age 32 +10.37 years,
Cronbach’s a = 0.84).2° We decided to use the eHEALS
questionnaire to support our study with a validated survey
investigating reasons for the preferred sources of health
information and provide a view of the eHealth competen-
cies of participants.

Statistical analyses

The statistical analysis was carried out with Statis-
tica v. 13.0 (StatSoft Inc., Tulsa, USA). The normality
of the distribution of continuous variables was verified
using the Shapiro—Wilk test. None of the continuous
variables (age of participants and results from the eHealth
questionnaire) were normally distributed. Continuous
data are presented as median and IQR, and categorical
variables as number and percentage. The Pearson’s X test
or Pearson’s 2 test with Yates’s correction (when at least 1
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of the expected values was less than 5) was used to as-
sess differences in categorical variables in both analyzed
groups. Mann—Whitney U test was utilized to compare
continuous variables. The presentation of test results also
includes: x? statistics Pearson’s x? test, z statistics Mann—
Whitney U test and the degrees of freedom (df). A p < 0.05
was considered statistically significant.

Results

The questionnaire was completed by 573 participants:
303 seniors and 270 students. The median age of seniors
was 73 years (IQR: 69-77), and the median age of stu-
dents was 24 years (IQR: 23-24). Women were the major-
ity in both studied groups: 85% in the senior group and
61% in the student group. The older adults attended U3A,
while younger adults were university students. All college
students had secondary education, while almost half of se-
niors (46%) had higher education. The experiences with
COVID-19 among respondents and their relatives differed
in both groups. Among the elderly, those ever diagnosed
with COVID-19 represented 18%, hospitalization of a rela-
tive or friend accounted for 23%, and 20% reported that
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arelative or friend had died due to COVID-19. The respec-
tive ratios for younger participants were 34%, 24% and 12%.
Details are presented in Table 1.

Most older adults in our study have never come across
a chatbot (83%) and believe that a chatbot is not a reli-
able source of information about COVID-19 (33%) or have
no opinion in this regard (48%). The young adults believe
the opposite — a chatbot may be a reliable form of com-
municating information about COVID-19 (79%). In this
group, 78% had previously encountered a chatbot of any
kind (Table 2). Older adults and younger adults in our study
were most interested in COVID-19 treatment methods
(45.5% and 69.3%, respectively), symptoms of the disease
(36.6% and 35.2%, respectively) and chronic diseases co-
existing with COVID-19 (35.0% and 51.5%, respectively).
Interest in COVID-19 vaccination was twice as high among
students as among older adults (58.2% and 29.0%, respec-
tively). These observations were statistically significant
(p < 0.001) (Table 3). The preferred source of information
on COVID-19 for older people was television (84.5%),
while for younger people, it was the press and the internet
(84.4%). Interestingly, it was younger people rather than
older people who preferred information obtained from
medical personnel (62.8% and 14.8%, respectively) (Table 4).

Table 1. Sociodemographic characteristics and experiences regarding COVID-19 of study participants

Variable
Sex: women
Age [years], Me (IQR)
Elementary
Educational Secondar
status y
High
I live with other family members
Household I live alone
I live with flatmates
Have you ever been diagnosed with COVID-19?
COVID-19 Has anyone in your surroundings — family, close
! friends — been hospitalized due to COVID-19?
experience
Has anyone in your family or close friends died from
COVID-19?

303
294

302

302

302

301

Older adults Younger adults
n (%) n n (%)
258 (85%) 270 166 (61%)
73 (69-77) 270 24 (23-24)
11 (4%) =
151 (50%) 270 270 (100%)
140 (46%) =
157 (52%) 122 (45%)
145 (48%) 270 55 (20%)
- 93 (34%)
55 (18%) 269 92 (34%)
68 (23%) 270 66 (24%)
60 (20%) 270 33 (12%)

Me — median; IQR - interquartile range.

Table 2. Contact with chatbot among older adults and younger adults

Survey questions on chatbot use

) . Yes

Have you ever come into contact with 276
a chatbot? No

) ) Yes
Do you think that an online automated
consultant could be a reliable source No 277
of information about COVID-19? 7

| don't know

Older adults Younger adults
n (%) n (%)

46 (17%) 207 (78%) X2 = 202,02
267 df=1

230 (83%) 60 (22%) 0 <0001

53 (19%) 209 (79%) \2 = 226,49

92 (33%) 265 53 (20%) df=2

132 (48%) 3(1%) p <0001

df - degrees of freedom.
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Table 3. Which of the following COVID-19 issues interest you most?

. Older Younger
Interests regarding .
COVID-19 adults adults x> test
n=303 n=270
2 =30.141
What is COVID-19 74 (24.4%) 20 (7.4%) df=1
p < 0.001
=030
COVID-19 symptoms 111 (36.6%) = 95 (35.2%) df=1
p=0.718
7 X2 = 6.486
EzwreCE%V'D 19 73(241%) | 42 (156%) df=1
P p=0011
- x> =32.708
COMD-Dteament | 13gasso) | 197 (69.3%) df=1
p < 0.001
Contact with a person x> =7.300
infected with 44 (14.5%) 63 (23.3%) df=1
COVID-19 p =0.007
o 2= 15877
Egrvolgig”eases and 1063500 | 139 (51.5%) df=1
p <0001
o . 2 =49415
\éaoc\fl'gf';”s 298NSL 88(200%) | 157 (58.2%) df=1
p < 0.001
Populations X’ =1.033
at the highest risk 76 (25.1%) 58 (21.5%) df=1
of developing COVID-19 p=0310
- 2 =1748
side effects after 83 (274%) = 61(22.6%) df=1
vaccination
p=0.186
¥ =22374
Tests for COVID-19 40 (13.2%) 79 (29.3%) df=1
p < 0.001
: x’=1.186
Personal protection 51(168%) 55 (20.4%) df=1
methods
p=0276

df — degrees of freedom.

To inform participants about the pandemic, we also
inquired whether COVID-19 issues are addressed in uni-
versity classes, including traditional universities and U3A.
Among older adults, 17.2% indicated that these classes
were a source of knowledge for them, compared to 61%
of younger adults (Table 4).

Older adults’ eHealth competencies were significantly
lower than those of students. The median of the overall
eHEALS score was 34 (IQR: 30—39) for older adults and 42
(IQR: 40-47) for students (z = —13.886, df = 422, p < 0.001)
(Fig. 2). In particular, intergenerational differences emerged
in questionnaire items such as: “I know what health re-
sources are available on the internet”, “I know where to find
helpful health resources on the internet”, “I have the skills
I need to evaluate the health resources I find on the inter-
net”, “I can tell high-quality health resources from low-
quality health resources on the internet”, and “I feel confi-
dent in using information from the Internet to make health
decisions”. For all questions of the eHEALS questionnaire,
the differences in responses were statistically significant
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Table 4. Preferred source of information on COVID-19

Source

Younger

of knowledge OI:e_r ;g1ults adults Pegn;zc: >
about COVID-19 = n =269 X
2 = 254.739
TV 246 (84.5%) 46 (17.1%) df=1
p <0001
2 =50.978
Radio 83 (28.5%) 15 (5.6%) df=1
p <0001
¥2=52.118
Press, internet 164 (56.4%) 227 (84.4%) df =1
p < 0.001
= 113496
University lectures 50 (17.2%) 164 (61.0%) df=1
p < 0.001
x2=137.177
Medical staff 43 (14.8%) 169 (62.8%) df=1
p <0001
¥ =15.150
Family 69 (23.7%) 30 (11.2%) df=1
p < 0.001
x’=1970
Friends 55 (18.9%) 38 (14.1%) df=1
p=0.160
¥ = 5.060
Others 7 (2.4%) 18 (6.7%) df=1
p =0.025

df — degrees of freedom.

Fig. 2. eHEALS (eHealth Literacy Scale) Score in older adults and young adults

(p < 0.001). Detailed results of the eHealth competencies
questionnaire are shown in Table 5.

Discussion

Our study showed that, unlike the younger group, most
older respondents had never had contact with any chatbot.
One of the reasons may be that older individuals prefer
face-to-face interactions with another person, which is con-
firmed by some studies.??? Others indicate older adults are
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Table 5. eHealth competencies of older adults and students measured with the validated eHEALS (eHealth Literacy Scale) questionnaire in Polish

Older adults Younger adults
eHEALS Mann-Whitney test
n Me (IQR) n Me (IQR)
. - . z=—7.5564
Hovv ugeful dgyou feel the internet is in helping you %61 4(3-4) 169 4 (4-5) df = 428
in making decisions about your health?
p < 0.001
. L z=-114155
How important Is it for you to be able to access health 51 4(3-4) 169 5 (4-5) df=418
resources on the internet?
p < 0.001
: z=-10.8363
I know yvhat health resources are available 252 3(3-4) 167 4 (4-5) df=417
on the internet
p < 0.001
. z=-114367
I know yvhere to find helpful health resources 245 3 (3-4) 169 4 (4-5) df=412
on the internet
p < 0.001
) z=-10.2334
I know how to find helpful health resources 244 4(3-4) 168 4 (4-5) df=410
on the internet
p < 0.001
I know how to use the Internet to answer m 7= 94799
. Y 244 4(3-4) 168 4 (4-5) df=410
questions about health
p < 0.001
) , ) z=-9.2977
I know hovv to use the health information | find 33 4(3-4) 169 4(4-5) df = 400
on the internet to help me
p < 0.001
) z=-9.1049
I have the sk|'II5 I need to evaluate the health resources 732 3(3-4) 168 4 (4-5) df =398
[ find on the internet
p < 0.001
) ) z=-9.7260
I can tell high-quality health resources from low- 231 3(3-4) 168 4 (4-5) df= 397
quality health resources on the internet
p < 0.001
) o ' z=-6.9180
| feel confident in using information from the Internet 232 3 (3-4) 169 4(3-4) df =399
to make health decisions b <0001

Me - median; IQR - interquartile range; df — degrees of freedom.

less willing to use technological solutions and learn to use
them, which is linked to a combination of factors, including
the lack of intergenerational activities within the family,
difficulties in using devices, screens being too small to use
comfortably, or anxiety about using technology.®
Moreover, in our study, some older respondents believed
that a chatbot could not be a reliable source of information
on COVID-19 or had no relevant opinion — which may be
caused by the fact that most of them had never interacted
with a chatbot before. In contrast, younger respondents had
a predominant belief that it could be a reliable tool, while
the proportion of younger respondents who have obtained
information from a chatbot before was 78%. This may sug-
gest that a lack of conviction results from not using such
technological solutions. Interestingly, some other studies
indicated that chatbots might be the most favored channel
for sharing symptoms related to COVID-19 as they provide
anonymity and reliable information.!?* Furthermore, it has
been shown that chatbots can positively model health at-
titudes towards COVID-19 vaccination and influence health
behavior.?> Gudala et al. showed that, despite technological
barriers, most older adults are sufficiently familiar with chat-
bot technology, especially those with higher socioeconomic

status.?® As mentioned in the Introduction, some studies
indicate that chatbots are well-accepted by older adults and
effective in improving their overall wellbeing.’

The primary source of information about COVID-19
among older respondents in our study was traditional media,
particularly television. These findings are consistent with
other studies,?””~* but it is noteworthy that some respondents
used the open question space to ask whether the provided
information could be considered reliable. Consequently,
they were not convinced that the information provided
on television was reliable. Nevertheless, studies showed
a positive correlation between the information presented
on television regarding prevention, COVID-19 protection
measures and health behavior in society, which may indicate
that health information should reach older adults through
this source.3>3! The study by Wang et al. used this correla-
tion to teach older adults to use the internet through TV sets
connected to internet (Smart TV), which has proven to be
an effective tool for the digital inclusion of older adults.?®
Only a small percentage of older respondents (17.2%) re-
ported receiving information about COVID-19 from U3A
classes. This is likely related to the fact that many of these
institutions suspended their activities during the pandemic.
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The technological advances we are witnessing cannot be
stopped, so efforts to provide health information should be
tailored to the population and vary according to the target
group. Reaching out to older adults through traditional
media is just one method, but older adults are not a homo-
geneous group; therefore, activating them in technology-
oriented activities should be addressed. Given the vast
technological advances between 2020 and 2024, including
the development of artificial intelligence (AI), we can see
changes in public attitudes toward chatbots and the po-
tential for patient education explored in many studies.32-34

Furthermore, older participants indicated they were
interested in COVID-19 treatment methods, symptoms
of COVID-19 infection and its impact on chronic dis-
eases. The categories selected by older adults suggest that
even basic information about COVID-19 is not reaching
them. Studies conducted at the beginning of the pandemic
showed similar results — older adults were unsure about
COVID-19 symptomsgs; however, it is somewhat concern-
ing as our research was conducted in 2022. There was
a lot of information available from various sources, but
this may lead to misinformation caused not only by mis-
information from social media or the internet but also
by the multiplication of misinformation by family members
who pass it on to older relatives.?® Topics related to vac-
cination were of more interest to younger respondents,
which corresponds with the study by Elsner et al. con-
ducted among high school students.?” In another study
conducted in Germany, students expressed the greatest
interest in the spread of SARS-CoV-2 (89.6% of respon-
dents), pandemic-related restrictions (85.9%) and per-
sonal protective measures (45.5%).3® This may depend,
in part, on the time in which the study was conducted,
health policy changes occurring in the countries during
the pandemic, or waves of infection.

One of the reasons for not utilizing technological solu-
tions such as chatbots among older adults may be inad-
equate eHealth competencies. Thus, our study also ex-
amined the eHealth competencies of respondents. Results
from the eHEALS questionnaire showed that the eHealth
literacy of older adults was lower than that of the young
adult population. Studies confirm that the eHealth com-
petencies of older adults are low.>*~# Although our older
participants mainly had secondary or higher education,
their eHealth competencies were still low, unlike in other
studies*?~%5 that found an association between low eHealth
competencies and lower levels of education. Low levels
of eHealth competencies may also be linked to poor digital
competencies,*® and both pose serious barriers to the use
of technological solutions such as chatbots.

Limitations
This study has several limitations that could affect

its results. First, our research was conducted on a non-
randomized convenience sample. Therefore, the findings
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cannot be generalized to the entire population. Second,
both analyzed groups were specific. Older respondents
who were U3A listeners were assumed to be more open
to acquiring knowledge and more educated than the aver-
age older adults. The students, in turn, were mainly medi-
cal school students, which may have an impact on their
knowledge and information-seeking methods on medical
topics. Third, the author’s questionnaire used in the study
was not validated, and no pilot study was conducted.
Fourth, the questionnaires were self-administered, which
may have led to self-report bias, e.g., false or inaccurate an-
swers, although the researchers supervised the completion
of the questionnaires and respondents answered questions
about the questionnaires. Fifth, most of the respondents
were women, but some studies suggest that gender is un-
likely to affect willingness to use chatbots.?

Conclusions

Our study showed that despite the technological ad-
vances observed during the COVID-19 pandemic in dis-
seminating information to different audiences, older adults
still prefer to receive information through traditional me-
dia such as television. The categories of COVID-19-re-
lated areas of interest indicated by the older adults and
the questions included in the questionnaire suggest that
even basic information about the disease and the virus still
needs to be improved. The level of eHealth competencies
of the older adults and responses to the chatbot questions
suggest that there is still a lot of work to be done to narrow
the gap between the eHealth competencies of the younger
and older generations. Digital health skills among older
adults require attention and appropriate interventions.
Given the positive impact of chatbots on the health be-
havior of older adults, workshops and exercises for se-
niors on the informed use of these applications should be
considered, as well as greater involvement of older adults
in activities on the use of technology — smartphones, com-
puter, software — to ensure that they are not left behind
in the process of technological progress that continues
unabated. Intergenerational activities would also be a vi-
able approach regarding health technology education and
preventing social isolation. Future research should, there-
fore, focus on these issues, taking advantage of the new
opportunities offered by Al

Data availability

The datasets generated and/or analyzed during the cur-
rent study are available from the corresponding author
on reasonable request.

Consent for publication

Not applicable.



1746

ORCID iDs

Rob

Klaudia M. Watros
Jakub Brzezinski
Jakub Owoc
Matgorzata Manczak
Tomasz Targowski
Krzysztof Jeziorski

ert Olszewski © https://orcid.org/0000-0002-4210-5279
https://orcid.org/0000-0002-2251-6679
https://orcid.org/0009-0000-6932-1265
https://orcid.org/0000-0001-6513-4040
https://orcid.org/0000-0002-0736-0389
https://orcid.org/0000-0002-0008-1256

https://orcid.org/0000-0002-6979-0448

References

1.

Gorenko JA, Moran C, Flynn M, Dobson K, Konnert C. Social isolation
and psychological distress among older adults related to COVID-19:
A narrative review of remotely-delivered interventions and recom-
mendations. J Appl Gerontol. 2021;40(1):3-13. doi:10.1177/0733464
820958550

Seifert A, Cotten SR, Xie B. A double burden of exclusion? Digital and
social exclusion of older adults in times of COVID-19.J Gerontol B Psychol
Sci Soc Sci. 2021;76(3):99-e103. doi:10.1093/geronb/gbaa098
Banerjee D. ‘Age and ageism in COVID-19": Elderly mental health-
care vulnerabilities and needs. Asian J Psychiatry. 2020;51:102154.
doi:10.1016/j.ajp.2020.102154

Pandit JA, Radin JM, Quer G, Topol EJ. Smartphone apps in the COVID-19
pandemic. Nat Biotechnol. 2022;40(7):1013-1022. d0i:10.1038/541587-
022-01350-x

Amiri P, Karahanna E. Chatbot use cases in the Covid-19 public health
response.JAm Med Inform Assoc. 2022;29(5):1000-1010. doi:10.1093/
jamia/ocac014

Montenegro JLZ, Da Costa CA, Da Rosa Righi R. Survey of conversation-
al agents in health. Expert Systems with Applications. 2019;129:56-67.
doi:10.1016/j.eswa.2019.03.054

Zhang Q, Wong AKC, Bayuo J. The role of chatbots in enhancing
health care for older adults: A scoping review. J Am Med Dir Assoc.
2024;25(9):105108. doi:10.1016/j.jamda.2024.105108

King AC, Bickmore TW, Campero M|, Pruitt LA, Yin JL. Employing
virtual advisors in preventive care for underserved communities:
Results from the COMPASS study. J Health Commun. 2013;18(12):
1449-1464. doi:10.1080/10810730.2013.798374

Wilczewski H, Soni H, Ivanova J, et al. Older adults’ experience with virtu-
al conversational agents for health data collection. Front Digit Health.
2023;5:1125926. doi:10.3389/fdgth.2023.1125926

. Wu PF, Summers C, Panesar A, Kaura A, Zhang L. Al hesitancy and

acceptability: Perceptions of Al chatbots for chronic health man-
agement and long COVID support (survey study). JMIR Hum Factors.
2024;11:51086. d0i:10.2196/51086

. Dennis AR, Kim A, Rahimi M, Ayabakan S. User reactions to COVID-19

screening chatbots from reputable providers.JAm Med Inform Assoc.
2020;27(11):1727-1731. d0i:10.1093/jamia/ocaal67

. World Health Organization (WHO). HealthBuddy+: Access to trust-

ed information on COVID-19 in local languages using an interactive
web- and mobile-based application. Geneva, Switzerland: World
Health Organization (WHO); 2020. https://cdn.who.int/media/docs/
default-source/science-translation/case-studies-1/cs12_healthbud-
dy.pdf?sfvrsn=369de46a_4. Accessed November 5, 2024.

. Rambaud K, Van Woerden S, Palumbo L, et al. Building a chatbot

in a pandemic.JMed Internet Res. 2023;25:42960. doi:10.2196/42960

. World Health Organization (WHO), The World Health Organiza-

tion Regional Office for Europe and the United Nations Children’s
Fund Regional Office for Europe and Central Asia. HealthBuddy+:
Access to trusted information on COVID-19 in local languages using
an interactive web- and mobile-based application. Geneva, Swit-
zerland: World Health Organization (WHO); 2020. https://cdn.who.
int/media/docs/default-source/science-translation/case-studies-1/
¢s12_healthbuddy.pdf?sfvrsn=369de46a_4. Accessed July 29,2024.

. Tangcharoensathien V, Calleja N, Nguyen T, et al. Framework for man-

aging the COVID-19 infodemic: Methods and results of an online,
crowdsourced WHO technical consultation. JMed Internet Res. 2020;
22(6):€19659. doi:10.2196/19659

. Bol N, Smit ES, Lustria MLA. Tailored health communication: Oppor-

tunities and challenges in the digital era. Digit Health. 2020;6:20552
07620958913. doi:10.1177/2055207620958913

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

3.

32.

33.

34.

35.

R. Olszewski et al. Digital health education for seniors in a pandemic

Norman CD, Skinner HA. eHealth literacy: Essential skills for con-
sumer health in a networked world. J Med Internet Res. 2006;8(2):e9.
doi:10.2196/jmir.8.2.e9

. Norman CD, Skinner HA. eHEALS: The eHealth Literacy Scale. J Med

Internet Res. 2006;8(4):e27. d0i:10.2196/jmir.8.4.e27

. Duplaga M, Sobecka K, Wojcik S. The reliability and validity of the tele-

phone-based and online Polish eHealth Literacy Scale based on two
nationally representative samples. Int J Environ Res Public Health.
2019;16(17):3216. doi:10.3390/ijerph16173216

Burzynska J, Rekas M, Januszewicz P. Evaluating the psychometric
properties of the eHealth Literacy Scale (€HEALS) among Polish social
media users. IntJ Environ Res Public Health. 2022;19(7):4067. d0i:10.3390
/ijerph19074067

Low STH, Sakhardande PG, Lai YF, Long ADS, Kaur-Gill S. Attitudes
and perceptions toward healthcare technology adoption among
older adults in Singapore: A qualitative study. Front Public Health.
2021;9:588590. doi:10.3389/fpubh.2021.588590

Baudier P, Kondrateva G, Ammi C, Chang V, Schiavone F. Patients’
perceptions of teleconsultation during COVID-19: A cross-national
study. Technological Forecasting and Social Change. 2021;163:120510.
doi:10.1016/j.techfore.2020.120510

Wang CH, Wu CL. Bridging the digital divide: The smart TV as a plat-
form for digital literacy among the elderly. Behav Inform Technol.
2022;41(12):2546-2559. doi:10.1080/0144929X.2021.1934732
Mieleszczenko-Kowszewicz W, Warpechowski K, Zielinski K, Nielek R,
Wierzbicki A. Tell me how you feel: Designing emotion-aware voice-
bots to ease pandemic anxiety in aging citizens [preprint posted
online July 22, 2022]. arXiv. doi:10.48550/ARXIV.2207.10828

Altay S, Hacquin AS, Chevallier C, Mercier H. Information delivered by
a chatbot has a positive impact on COVID-19 vaccines attitudes and
intentions.J Exp Psychol Appl. 2023;29(1):52-62. doi:10.1037/xap0000400
Gudala M, Ross MET, Mogalla S, Lyons M, Ramaswamy P, Roberts K.
Benefits of, barriers to, and needs for an artificial intelligence-pow-
ered medication information voice chatbot for older adults: Inter-
view study with geriatrics experts. JMIR Aging. 2022;5(2):e32169.
doi:10.2196/32169

Choudrie J, Banerjee S, Kotecha K, Walambe R, Karende H, Ameta J.
Machine learning techniques and older adults processing of online infor-
mation and misinformation: A COVID-19 study. Comput Human Behav.
2021;119:106716. doi:10.1016/j.chb.2021.106716

De Maio Nascimento M. Covid-19: U3A students’ report on the impacts
of social isolation on physical and mental health and access to infor-
mation about the virus during the pandemic. Educ Gerontol. 2020;
46(9):499-511. doi:10.1080/03601277.2020.1795371

Skarpa PEl, Garoufallou E. Information seeking behavior and COVID-19
pandemic: A snapshot of young, middle aged and senior individuals
in Greece. Int J Med Inform. 2021;150:104465. doi:10.1016/j.ijmedinf.
2021.104465

Scopelliti M, Pacilli MG, Aquino A. TV news and COVID-19: Media influ-
ence on healthy behavior in public spaces. IntJ Environ Res Public Health.
2021;18(4):1879. doi:10.3390/ijerph18041879

Melki J, Tamim H, Hadid D, et al. Media exposure and health behavior dur-
ing pandemics: The mediating effect of perceived knowledge and fear
on compliance with COVID-19 prevention measures. Health Commun.
2022;37(5):586-596. doi:10.1080/10410236.2020.1858564

Olszewski R, Watros K, Manczak M, Owoc J, Jeziorski K, Brzezinski J.
Assessing the response quality and readability of chatbots in car-
diovascular health, oncology, and psoriasis: A comparative study.
Int JMed Inform. 2024;190:105562. d0i:10.1016/j.ijmedinf.2024.105562
Birkun AA, Gautam A. Large language model-based chatbot as a source
of advice on first aid in heart attack. Curr Probl Cardiol. 2024;49(1):
102048. doi:10.1016/j.cpcardiol.2023.102048

Deiana G, Dettori M, Arghittu A, Azara A, Gabutti G, Castiglia P. Arti-
ficial intelligence and public health: Evaluating ChatGPT responses
to vaccination myths and misconceptions. Vaccines. 2023;11(7):1217.
doi:10.3390/vaccines11071217

Honarvar B, Lankarani KB, Kharmandar A, et al. Knowledge, atti-
tudes, risk perceptions, and practices of adults toward COVID-19:
A population and field-based study from Iran. Int J Public Health.
2020;65(6):731-739. doi:10.1007/s00038-020-01406-2


https://www.doi.org/10.1177/0733464820958550
https://www.doi.org/10.1177/0733464820958550
https://www.doi.org/10.1093/geronb/gbaa098
https://www.doi.org/10.1016/j.ajp.2020.102154
https://www.doi.org/10.1038/s41587-022-01350-x
https://www.doi.org/10.1038/s41587-022-01350-x
https://www.doi.org/10.1093/jamia/ocac014
https://www.doi.org/10.1093/jamia/ocac014
https://www.doi.org/10.1016/j.eswa.2019.03.054
https://www.doi.org/10.1016/j.jamda.2024.105108
https://www.doi.org/10.1080/10810730.2013.798374
https://www.doi.org/10.3389/fdgth.2023.1125926
https://www.doi.org/10.2196/51086
https://www.doi.org/10.1093/jamia/ocaa167
https://cdn.who.int/media/docs/default-source/science-translation/case-studies-1/cs12_healthbuddy.pdf?sfvrsn=369de46a_4
https://cdn.who.int/media/docs/default-source/science-translation/case-studies-1/cs12_healthbuddy.pdf?sfvrsn=369de46a_4
https://cdn.who.int/media/docs/default-source/science-translation/case-studies-1/cs12_healthbuddy.pdf?sfvrsn=369de46a_4
https://www.doi.org/10.2196/42960
https://cdn.who.int/media/docs/default-source/science-translation/case-studies-1/cs12_healthbuddy.pdf?sfvrsn=369de46a_4
https://cdn.who.int/media/docs/default-source/science-translation/case-studies-1/cs12_healthbuddy.pdf?sfvrsn=369de46a_4
https://cdn.who.int/media/docs/default-source/science-translation/case-studies-1/cs12_healthbuddy.pdf?sfvrsn=369de46a_4
https://www.doi.org/10.2196/19659
https://www.doi.org/10.1177/2055207620958913
https://www.doi.org/10.2196/jmir.8.2.e9
https://www.doi.org/10.2196/jmir.8.4.e27
https://www.doi.org/10.3390/ijerph16173216
https://www.doi.org/10.3390/ijerph19074067
https://www.doi.org/10.3390/ijerph19074067
https://www.doi.org/10.3389/fpubh.2021.588590
https://www.doi.org/10.1016/j.techfore.2020.120510
https://www.doi.org/10.1080/0144929X.2021.1934732
https://www.doi.org/10.48550/ARXIV.2207.10828
https://www.doi.org/10.1037/xap0000400
https://www.doi.org/10.2196/32169
https://www.doi.org/10.1016/j.chb.2021.106716
https://www.doi.org/10.1080/03601277.2020.1795371
https://www.doi.org/10.1016/j.ijmedinf.2021.104465
https://www.doi.org/10.1016/j.ijmedinf.2021.104465
https://www.doi.org/10.3390/ijerph18041879
https://www.doi.org/10.1080/10410236.2020.1858564
https://www.doi.org/10.1016/j.ijmedinf.2024.105562
https://www.doi.org/10.1016/j.cpcardiol.2023.102048
https://www.doi.org/10.3390/vaccines11071217
https://www.doi.org/10.1007/s00038-020-01406-2

Adv Clin Exp Med. 2025;34(10):1739-1747

36.

37.

38.

39.

40.

41.

Chia SC, LuF, Sun Y. Tracking the influence of misinformation on elder-
ly people’s perceptions and intention to accept COVID-19 vaccines.
Health Commun. 2023;38(5):855-865. doi:10.1080/10410236.2021.19
80251

Elsner JN, Sadler TD, Zangori L, Friedrichsen PJ, Ke L. Student interest,
concerns, and information-seeking behaviors related to COVID-19.
Discip Interdscip Sci Educ Res. 2022;4(1):11. doi:10.1186/s43031-022-
00053-2

Dadaczynski K, Okan O, Messer M, et al. Digital health literacy and
web-based information-seeking behaviors of university students
in Germany during the COVID-19 pandemic: Cross-sectional survey
study. J Med Internet Res. 2021;23(1):e24097. d0i:10.2196/24097

Xie L, Zhang S, Xin M, Zhu M, Lu W, Mo PKH. Electronic health liter-
acy and health-related outcomes among older adults: A systemat-
ic review. Prevent Med. 2022;157:106997. doi:10.1016/j.ypmed.2022.
106997

Terp R, Kayser L, Lindhardt T. Older patients’ competence, preferenc-
es, and attitudes toward digital technology use: Explorative study.
JMIR Hum Factors. 2021;8(2):e27005. doi:10.2196/27005

Li S, Cui G, Yin Y, Xu H. Associations between health literacy, digital
skill, and eHealth literacy among older Chinese adults: A cross-sec-
tional study. Digit Health. 2023;9:20552076231178431. doi:10.1177/
20552076231178431

42.

43.

44,

45.

46.

47.

1747

Berkowsky RW. Exploring predictors of eHealth literacy among older
adults: Findings from the 2020 CALSPEAKS survey. Gerontol Geriatr Med.
2021;7:23337214211064227. doi:10.1177/23337214211064227
VermaR, Saldanha C, Ellis U, Sattar S, Haase KR. eHealth literacy among
older adults living with cancer and their caregivers: A scoping review.
J Geriatr Oncol. 2022;13(5):555-562. doi:10.1016/j.jgo.2021.11.008

Ali MA, Alam K, Taylor B, Ashraf M. Examining the determinants
of eHealth usage among elderly people with disability: The moder-
ating role of behavioural aspects. Int J Med Inform. 2021;149:104411.
doi:10.1016/j.ijmedinf.2021.104411

Richtering SS, Hyun K, Neubeck L, et al. eHealth Literacy: Predic-
tors in a population with moderate-to-high cardiovascular risk.
JMIR Hum Factors. 2017;4(1):e4. doi:10.2196/humanfactors.6217
Jung SO, Son YH, Choi E. E-health literacy in older adults: An evolu-
tionary concept analysis. BMC Med Inform Decis Mak. 2022;22(1):28.
doi:10.1186/512911-022-01761-5

lancu |, lancu B. Interacting with chatbots later in life: A technology
acceptance perspective in COVID-19 pandemic situation. Front Psychol.
2023;13:1111003. doi:10.3389/fpsyg.2022.1111003


https://www.doi.org/10.1080/10410236.2021.1980251
https://www.doi.org/10.1080/10410236.2021.1980251
https://www.doi.org/10.1186/s43031-022-00053-2
https://www.doi.org/10.1186/s43031-022-00053-2
https://www.doi.org/10.2196/24097
https://www.doi.org/10.1016/j.ypmed.2022.106997
https://www.doi.org/10.1016/j.ypmed.2022.106997
https://www.doi.org/10.2196/27005
https://www.doi.org/10.1177/20552076231178431
https://www.doi.org/10.1177/20552076231178431
https://www.doi.org/10.1177/23337214211064227
https://www.doi.org/10.1016/j.jgo.2021.11.008
https://www.doi.org/10.1016/j.ijmedinf.2021.104411
https://www.doi.org/10.2196/humanfactors.6217
https://www.doi.org/10.1186/s12911-022-01761-5
https://www.doi.org/10.3389/fpsyg.2022.1111003

	COVID-19 health communication strategies for older adults: Chatbots and traditional media

