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Abstract

Background: Given the public release of large language models, research is needed to explore whether older adults would be
receptive to personalized medication advice given by artificial intelligence (Al) tools.

Objective: This study aims to identify predictors of the likelihood of older adults stopping a medication and the influence of
the source of the information.

Methods: We conducted aweb-based experimental survey in which US participants aged >65 years were asked to report their
likelihood of stopping a medication based on the source of information using a 6-point Likert scale (scale anchors. 1=not at all
likely; 6=extremely likely). In total, 3 medications were presented in a randomized order: aspirin (risk of bleeding), ranitidine
(cancer-causing chemical), or simvastatin (lack of benefit with age). In total, 5 sources of information were presented: primary
care provider (PCP), pharmacist, Al that connects with the electronic health record (EHR) and provides advice to the PCP
(“EHR-PCP”), Al with EHR access that directly provides advice (“EHR-Direct”), and Al that asks questions to provide advice
(“Questions-Direct”) directly. We calculated descriptive statistics to identify participants who were extremely likely (score 6) to
stop the medication and used logistic regression to identify demographic predictors of being likely (scores 4-6) as opposed to
unlikely (scores 1-3) to stop a medication.

Results: Older adults (n=1245) reported being extremely likely to stop a medication based on a PCP's recommendation (n=748,
60.1% [aspirin] to =858, 68.9% [ranitidine]) compared to a pharmacist (n=227, 18.2% [simvastatin] to =361, 29% [ranitidine]).
They were infrequently extremely likely to stop a medication when recommended by Al (EHR-PCP: n=182, 14.6% [aspirin] to
n=289, 23.2% [ranitidine]; EHR-Direct: n=118, 9.5% [simvastatin] to n=212, 17% [ranitidine]; Questions-Direct: n=121, 9.7%
[aspirin] to n=204, 16.4% [ranitidine]). In adjusted analyses, characteristics that increased the likelihood of following an Al
recommendation included being Black or African American as compared to White (Questions-Direct: oddsratio [OR] 1.28, 95%
Cl 1.06-1.54to EHR-PCP: OR 1.42, 95% Cl 1.17-1.73), having higher self-reported health (EHR-PCP: OR 1.09, 95% Cl 1.01-1.18
to EHR-Direct: OR 1.13 95%, Cl 1.05-1.23), having higher confidence in using an EHR (Questions-Direct: OR 1.36, 95% ClI
1.16-1.58 to EHR-PCP: OR 1.55, 95% CI 1.33-1.80), and having higher confidence using apps (EHR-Direct: OR 1.38, 95% ClI
1.18-1.62 to EHR-PCP: OR 1.49, 95% CI 1.27-1.74). Older adultswith higher health literacy werelesslikely to stop amedication
when recommended by Al (EHR-PCP: OR 0.81, 95% CI 0.75-0.88 to EHR-Direct: OR 0.85, 95% CIl 0.78-0.92).
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Conclusions: Older adults have reservations about following an Al recommendation to stop a medication. However, individuals
who are Black or African American, have higher self-reported health, or have higher confidence in using an EHR or apps may

be receptive to Al-based medication recommendations.

(J Med Internet Res 2024;26:€60794) doi: 10.2196/60794
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Introduction

Approximately 90% of adults 65 yearsand older (“ older adults’)
in the United States take at least 1 prescription medication,
two-thirdstake at least 1 dietary supplement, and one-third take
at least 1 over-the-counter (OTC) medication regularly [1,2].
Medications are an important tool to prevent and treat diseases.
However, up to one-half of older adults take at least 1
inappropriate medication, which can lead to drug-drug
interactions, adverse events, additional medical appointments,
emergency department visits, functiona decline, reduced quality
of life, and increased health care costs[3].

Older adults frequently report that they prefer to participate in
shared decision-making [4]. Therefore, they may discuss
prescription or OTC medicationswith physicians or pharmacists
as they trust the information provided [5,6]. While these
conversations alow patients to receive personalized
recommendations, many heath care professionals are
experiencing high workload and burnout, which interfereswith
their ability to engage in patient-centered conversations about
medications[7,8]. Older adultsareincreasingly using technology
such as smartphone apps and telehealth [9]. Therefore,
technology may be an alternative or complementary strategy
for older adults to receive personalized medication advice,
particularly given the limited time that health care professionals
have available with each patient [10].

SEV and MPD sought to address the gap in technological tools
for patientsrelated to OT C medications by creating an electronic
decision algorithm prototype to help adults identify safe and
effective treatmentsfor common ailments[11]. Thetool required
that participants answer questions about themselves and their
symptoms and were given an OT C product recommendation or
encouraged to seek advicefrom ahealth care professional. Given
the complexity and time-intensiveness of manually building
and maintaining a comprehensive database, it did not contain
detailed information about individual medications (eg, dosage
forms, directionsfor use, and side effects). When the prototype
was shared with adults during semistructured interviews,
participants reported that they would likely use the technology.
However, they simultaneously raised concerns about the
accuracy and comprehensiveness of the information, data
storage, and accessibility while aligning with broader social
and ethical concerns about using technology [12].

While adults reported being interested in using technology to
support medication decisions, SEV and MPD quickly identified
that creating and maintaining a knowledge base for more than
300,000 OTC medications in the United States would not be

https://www.jmir.org/2024/1/e60794

feasible [13]. However, the public release of a large language
model (LLM) in 2022 revealed how artificial intelligence (Al)
can revolutionize how diseases are diagnosed, develop
patient-centered treatment plans, and increase patient
engagement [14,15]. For example, it is able to provide
high-quality, empathetic responses to patient questions[16]. It
can also readily provide clarifying information and adjust the
health literacy level of the information. Therefore, we shifted
our work to identify predictors of the likelihood of older adults
starting or stopping amedication and the influence of the source
of the information.

Methods

Study Design and Sample

We developed a 15-minute web-based experimental survey
informed by our previous research, which focused on factors
important to older adults when making medication decisions
[17-19]. We used Qualtrics panels, which include more than 3
million people, to distribute the survey. Weinitially pilot-tested
thesurvey by distributing it to 50 ol der adults. We did not make
any changes to the survey. Overall, we aimed to recruit 1200
US adults aged 65 years and older to participate between
December 2023 and January 2024. We used quotas for gender
(50% female), age (50% aged 65-69 years and 50% aged 70
years and older), race (15% Black, 5% Asian, and 80% White
or another race), ethnicity (18% Hispanic), and education (70%
less than a bachelor’s degree). We aimed to align our quotas
with the prevalence of these groupsin the US population. The
sampling agorithm continued to invite eligible participants to
complete the survey until all quotas were achieved. Survey
invitations did not include the study topic to decrease
self-selection bias, and strategies such as checking | P addresses
were used to prevent individuals from submitting multiple
responses.

Intervention

First, wedefined 5 potential sources of information for learning
about OTC and prescription medications (Table 1). These
included 2 health care professionals (ie, primary care provider
[PCP] or pharmacist at adrugstore) and 3 versions of an Al app
(ie, connect with electronic health record [EHR] and sends
medication recommendations to PCP for approval before
sending it to the patient [“EHR-PCP’], connectswith EHR and
sends a medication recommendation directly to the patient
[“EHR-Direct"], or collects information by asking the patient
a question and then provides a medication recommendation
directly to the patient [“ Questions-Direct”]). We developed the
descriptions of the Al apps based on semistructured interviews
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that we had previously conducted with adults to explore their
interest in using technology when making OTC medication

Table 1. Study design®

Vordenberg et al

decisions[11].

Variable Text description

Source information

There are many ways that you can learn about over-the-counter and prescription medications.

You may receive arecommendation from a health care professional:
« You might have an appointment with or message a primary care provider (PCP) who has access to your electronic health

record.

« You might ask a pharmacist at a drugstore who does not have access to your electronic health record.

[Page break]

Alternatively, you may receive arecommendation from an application (‘app’) that uses artificial intelligence (Al) and al of
the available research evidence to make personalized recommendations for you.

«  Onetypeof app may gather information from your electronic health record such asyour health conditions and medications
to create a personalized recommendation. The recommendation would be shared with your doctor for approva before

your receive the information. [EHR-PCP]

« A second type of app may gather information from your electronic health record such as your health conditions and
medications to create a personalized recommendation. You would receive the recommendation immediately and a copy
of the recommendation would be stored in your electronic health record. [EHR-Direct]

« A third type of app may gather information from you as you answer a series of questions about your health conditions
and medi cationsto create a personalized recommendation. You would receive the recommendation immediately. [ Questions-

Direct]

Medication
risk of side effects.

Imagine that you are interested in simplifying your medication regimen to avoid unnecessary medications and decrease the

Consider the following three situations and identify how likely you would be to stop the medication if recommended by each
of the following sources of information. [randomized order with page breaks]

« Imaginethat you have taken low-dose aspirin once daily for severa yearsto prevent you from having a heart attack or
stroke. You have never had a heart attack or stroke. However, you recently learned that aspirin can increase your risk of

bleeding.

« Imaginethat you have taken ranitidine once daily for several yearsto treat your heartburn symptoms. Your symptoms are
well controlled. However, you recently learned that ranitidine contains a cancer-causing chemical.

« Imaginethat you have taken prescription simvastatin once daily for several years to decrease your risk of a heart attack
or stroke. Your cholesterol lab values are within the normal range. However, you recently learned that it may not provide

as much benefit as you age.

You are looking for advice as to whether this information means you should stop taking [medication]
How likely would you be to stop the [medication] if recommended by [source of information] ?

1=Not at l likely
2

3
4
5
6

= Extreme likely

participants received 3 vignettes (ie, aspirin, ranitidine, and simvastatin) in a randomized order. For each vignette, participants indicated how likely
they would be to stop the medication if recommended by 5 different sources of information (ie, primary care provider, a pharmacist at a drugstore,

“EHR-PCP” “EHR-Direct,” and “ Questions-Direct”).

We presented 3 medication vignettes (ie, aspirin, ranitidine, and
simvastatin) to each participant in arandomized order. Aspirin
was selected givenit iswidely accessible asan OTC medication,
taken by approximately one-third of older adults without
cardiovascular disease, yet not recommended by clinical
guidelines given the risks of bleeding [20,21]. Ranitidine was
an OTC histamine-2 receptor antagonist, which was withdrawn
from the US market in 2020 after being abest-selling medication
in the United States, given that it contained a probable
carcinogen [22,23]. Simvastatin  is a prescription
hydroxymethylglutaryl-CoA reductase inhibitor recommended
for the primary prevention of cardiovascular events [24,25].

https://www.jmir.org/2024/1/e60794

Participants were not able to go backward in the study due to
the randomization of the vignettes.

Participants were asked to rate the likelihood that they would
stop each medi cation based on the source of information (6-point
Likert scale with “Not at all likely (1)” and “Extremely likely
(6)" as scale anchors). We subsequently asked participants to
think about the Al app that connectswith the EHR and provides
immediate, personalized advice about OTC medications with
a recommendation stored in the EHR. Participants were asked
toratetheir level of agreement with statements rel ated to access,
trust, nervousness, confusion and discomfort, and preferring to
use the app before reaching out to the PCP (5-point Likert scale
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with“1=Strongly disagree” and “ 2=Strongly agree (5)” asscale
anchors).

Demographic Characteristics

We collected information about participants' age, gender, race,
ethnicity, and highest level of education. Participants reported
their health status using a 5-point Likert scale with response
options of “Poor (1), “Fair (2),” “Good (3),” “Very good (4),”
and “Excellent (5),” and their health literacy level was measured
by their level of confidence filling out medical forms with
response optionsof “Not at all (1),” “A littlebit (2),” “ Somewhat
(3),” “Quite a bit (4),” and “Excellent (5)" [26-28]. We aso
asked about their confidence using various forms of technology
such as the internet, EHR, and apps (5-point Likert scale with
“Not at al confident (1)” and “Very confident (5)” as scale
anchors). We included 5 items modified from the technology
acceptance model (ie, whether the Al app increases access,
trustworthiness, nervousness, confusion and discomfort, and is
preferred to contacting a PCP) [29,30].

Ethical Considerations

The University of Michigan Institutional Review Board deemed
this study exempt (HUMO00246349). The informed consent
information was included on the first page of the survey. All
guestions were required; however, participants could exit the
survey anytime, and al data were collected anonymously.
Prospective participants were told the anticipated duration of
the survey, where and how long data would be stored, the
investigator, and the purpose of the survey. Participants were
compensated based on the terms of their panel agreement.

Statistical Analysis

We cal cul ated descriptive statistics and reported the percentage
of participants who reported being extremely likely to stop a
medication (score of 6) based on the source of information.
High Cronbach a scores indicated that participants responded
consistently across medications by the source of information.
Therefore, we created an average medi cation score by the source
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of information per participant. We used logistic regression to
explore demographic characteristics that predict a high
likelihood of stopping medications (scores 4-6) compared to
those with low scores (scores 1-3). We used linear regression
with continuous integer values between “Not at all confident
()" and “Very confident (5)” to explore demographic
characteristics that predict attitudes toward using the
Questions-Direct-OTC app. All regression modelsincluded the
demographic characteristics of age; gender; race; ethnicity;
education; health status; health literacy; and confidence using
the internet, EHR, and apps. We used a statistical significance
level of P<.05. All analyses were conducted with R statistical
software (version 4.2.2). We reported our study using the
Strengthening the Reporting of Observational Studies in
Epidemiology (STROBE) checklist and Checklist for Reporting
Results of Internet E-Surveys (CHERIES) [31,32].

Results

The survey was opened by 1318 individuals, of whom 73
participants were excluded due to not meeting the inclusion
criteria(eg, aged younger than 65 years) or demographic quotas
being filled. The final sample for analysis included 1245
respondents (94% completion rate).

Demogr aphic Characteristics

Half (n=625, 50%) of the 1245 participants were female, and
the median agewas 70 (IQR 67-74 years, Table 2). Participants
most often reported earning a high school diploma or less
(n=391, 32%) or attending trade school, some college, or earning
an associate’ sdegree (n=484, 39%). Participants most frequently
reported having good health (n=595, 48%) and being extremely
comfortable filling out medical forms. Most participants were
confident making phone calls (n=1070, 86%), sending and
receiving emails (n=1025, 82%) and SM Stext messages (n=992,
80%), and using the internet (n=906, 73%). Fewer participants
were confident using an EHR (n=790, 63%), apps (=769, 62%),
social media (n=607, 49%), or wearable devices (n=536, 43%).
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(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Vordenberg et al

Table 2. Demographic characteristics of older adult participants (n=1245).

Demographic characteristics Value
Age (years), m edian (IQR) 70 (67-74)
Gender, n (%)
Female 625 (50)
Male 619 (50)
Transgender 1(0)

Race, n (%)

White 894 (72)

Black or African American 195 (16)

Asian or Asian American 61 (5)

Another race 95 (8)
Ethnicity, n (%)

Hispanic 229 (18)

Education, n (%)

High school diploma or less 391(32)
Trade school, some college, or associate’s degree 484 (39)
Bachelor’s degree 240 (19)
Master’s degree or higher 130 (10)

Health status, n (%)

Excellent 55 (4)
Very good 282 (23)
Good 595 (48)
Fair 267 (21)
Poor 46 (4)
Confidencefilling out medical forms, n (%)
Extremely 662 (53)
Quite abit 376 (30)
Somewhat 142 (11)
A little bit 45 (4)
Not at all 20(2)

Confidence using technology?, n (%)

Phone calls 1070 (86)
Emails 1025 (82)
SMS text messages 992 (80)
Internet 906 (73)
Electronic health record 790 (63)
Apps 769 (62)
Social media 607 (49)
Wearable devices 536 (43)

8participants who selected scores of 4 or 5 on a5-point Likert scale with scale anchors 1=not at all confident and 5=very confident.
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Likelihood of Stopping Medications

Older adults (n=1245) more frequently reported being extremely
likely to stop a medication when the recommendation came
from a PCP (range from n=748, 60.1% for aspirin dueto arisk
of bleeding to n=858, 68.9% for ranitidine due to a
cancer-causing chemical; Table 3). In contrast, ol der adultswere
less likely to say that they would follow the recommendation
from apharmacist at adrugstore (extremely likely ranging from
n=227, 18.2% for simvastatin due to alack of benefit with age
to n=361, 29% for ranitidine).

Older adultswereleast likely to agree with stopping medication
when the recommendation came from an Al app. Between
14.6% (n=182; aspirin) and 23.2% (n=289; ranitidine) of older
adults were extremely likely to stop the medication when
recommended by the EHR-PCP app. Regardless of integration
within the EHR, when the Al app did not include approval by
aPCP, only ~10% (n=130, 10.4% for aspirin and n=132, 10.6%
simvastatin) and 17% (n=212; ranitidine) of older adults were
extremely likely to stop the medication.

In adjusted analyses, older adults who were femal e as opposed
to male were more likely to stop a medication when the
recommendation came from a PCP (odds ratio [OR] 1.55, 95%
Cl 1.18-2.03) or pharmacist (OR 1.27,95% Cl 1.10-1.47; Table
4).

Compared to older adults who were White, older adults who
were Black or African American were less likely to stop a
medication when the recommendation came from a PCP (OR
0.51, 95% CI 0.37-0.71); however, they were more likely to
stop a medication when recommended by the EHR-PCP app
(OR 1.42, 95% CI 1.17-1.73), EHR-Direct app (OR 1.38, 95%
Cl 1.14-1.66), or Questions-Direct app (OR 1.28, 95% CI
1.06-1.54).

Compared to older adults who were White, older adults who
identified as another race were less likely to stop a medication
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when the recommendation came from a pharmacist (OR 0.71,
95% CI 0.57-0.88). However, they were more likely to stop a
medication when the recommendation came from the
EHR-direct app (OR 1.23, 95% CI 1.00-1.51).

Compared with older adults with less than a bachelor’s degree,
older adults with a bachelor’s degree were more likely to stop
amedi cation when the recommendation came from a PCP (OR
1.71, 95% Cl 1.23-2.38) or the EHR-PCP app (OR 1.36, 95%
Cl 1.17-1.58).

There was no difference in the likelihood of stopping a
medication by health status when the recommendation came
from a PCP. However, higher health status was associated with
anincreased likelihood of stopping the medication for the other
4 sources, ranging from the EHR-PCP app (OR 1.09, 95% Cl
1.01-1.18) to the EHR-Direct app (OR 1.13, 95% Cl 1.05-1.23).
In contrast, as health literacy increased, older adults were more
likely to stop a medication when recommended by a PCP (OR
1.19, 95% CI 1.04-1.36) and less likely to stop a medication
when it was recommended by the EHR-PCP app (OR 0.81, 95%
Cl 0.75-0.88), EHR-Direct app (OR 0.85, 95% Cl 0.78-0.92),
or Questions-Direct app (OR 0.83, 95% CI 0.77-0.90).

There was no difference in the likelihood of stopping a
medication by confidence using the internet except for
recommendations by apharmacist at adrugstore (OR 1.31, 95%
Cl 1.10-1.56). However, older adults who were more confident
using the EHR were more likely to stop a medication when it
was recommended by the EHR-PCP app (OR 1.55, 95% ClI
1.33-1.80), EHR-Direct app (OR 1.44, 95% Cl 1.24-1.67), or
Questions-Direct app (OR 1.36, 95% CI 1.16-1.58). Similarly,
older adults who were more confident using apps were more
likely to stop a medication when it was recommended by the
EHR-PCP app (OR 1.49, 95% Cl 1.27-1.74), EHR-Direct app
(OR 1.38, 95% CI 1.18-1.62), or Questions-Direct app (OR
1.39, 95% CI 1.19-1.64).
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Table 3. Older adult’slikelihood of stopping a medication based on the source of the recommendation and score (n=1245)2.

Source of information

Low-dose aspirin (risk of bleeding),

Ranitidine (cancer-causing chemi-

Simvastatin (lack of benefit with

n (%) cal), n (%) age), n (%)

PCP®

1=Not at all likely 42 (3.4) 21(1.7) 20 (1.6)

2 22(1.8) 8(0.6) 15 (1.2)

3 51 (4.1) 35(2.8) 43 (35)

4 104 (8.4) 78(6.3) 100 (8)

5 278 (22.3) 245 (19.7) 279 (22.4)

6=Extremely likely 748 (60.1) 858 (68.9) 788 (63.3)
Pharmacist at a drugstore

1=Not at &l likely 137 (11) 104 (8.4) 122 (9.8)

2 105 (8.4) 68 (5.5) 105 (8.4)

3 190 (15.3) 156 (12.5) 218 (17.5)

4 294 (23.6) 261 (21) 292 (23.5)

5 286 (23) 295 (23.7) 281 (22.6)

6=Extremely likely 233(18.7) 361 (29) 227 (18.2)

AlI¢app that connectswith EH RY and provides personalized advice to PCP for approval prior to sharing with you

1=Not at all likely
2

3

4

5

6=Extremely likely

Al app with EHR accessthat provides personalized advice directly to you

1=Not at all likely
2

3

4

5

6=Extremely likely

1=Not at all likely
2
3
4
5

270 (21.7) 230 (18.5) 266 (21.4)
122 (9.8) 95 (7.6) 117 (9.4)

200 (16.1) 178 (14.3) 193 (15.5)
237 (19) 214 (17.2) 252 (20.2)
234 (18.8) 239(19.2) 217 (17.4)
182 (14.6) 289 (23.2) 200 (16.1)
323(25.9) 270 (21.7) 310 (24.9)
151 (12.1) 135 (10.8) 175 (14.1)
261 (21) 218 (17.5) 242 (19.4)
231 (18.6) 237 (19) 243 (19.5)
149 (12) 173 (13.9) 157 (12.6)
130 (10.4) 212 (17) 118 (9.5)

Al app that collects information by asking you questions and provides personalized advice directly to you

337(27.1) 281 (22.6) 318(25.5)
169 (13.6) 151 (21.1) 165 (13.3)
248 (19.9) 222 (17.8) 271 (21.8)
228 (18.3) 208 (16.7) 240 (19.3)
142 (11.4) 179 (14.4) 119 (9.6)

121 (9.7) 204 (16.4) 132 (10.6)

6=Extremely likely

This table shows the percentage of participants who selected each score on a 6-point Likert scale with 1=not at al likely and 6=extremely likely to

stop the medication as scale anchors.
bpcp: primary care provider.

CAl: artificial intelligence.

4EHR: electronic health record.
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Table 4. Demographic predictors of being likely to stop a medication based on the source of the recommendation using logistic regression (n=1245)2,

PCP° Pharmacist at a AI° app with EHRY Al appwith EHR Al appwithout EHR
drugstore access and PCP gp-  @ccess and direct access and direct
proval® recommendation’ recommendation?
Age, OR" (95% ClI) 1.03 (1.00-1.06) 0.99 (0.98-1.00) 1.00 (0.99-1.01) 1.01 (1.00-1.03) 1.01 (1.00-1.02)

Gender, OR (95% CI)
Male

Female

Race, OR (95% Cl)
White
Black of African American
Another race

Ethnicity, OR (95% Cl)
Non-Hispanic
Hispanic

Education, OR (95% CI)
<Bachelor’s degree
>Bachelor’s degree
Heslth status
Health literacy

REF
1.55 (1.18-2.03)

REF
0.51 (0.37-0.71)
0.93 (0.60-1.41)

REF
0.88 (0.61-1.27)

REF

1.71 (1.23-2.38)
1.03 (0.89-1.21)
1.19 (1.04-1.36)

Confidenceusing inter net! ,OR (95% CI)

Low

High

REF
1.36 (1.00-1.85)

REF

1.27 (1.10-1.47)

REF
0.90 (0.74-1.10)
0.71 (0.57-0.88)

REF
1.15 (0.95-1.40)

REF
0.97 (0.83-1.14)
113 (1.04-1.22)
1.02 (0.94-1.12)

REF
1.31 (1.10-1.56)

Confidence using electronic health record’, OR (95% ClI)

Low

High

REF
1.22 (0.92-1.63)

Confidenceusing appé, OR (95% CI)

Low

High

REF
1.30 (0.95-1.78)

REF
1.13 (0.96-1.32)

REF
1.13(0.96-1.32)

REF

1.14 (0.99-1.31)

REF
1.42 (1.17-1.73)
1.21 (0.98-1.49)

REF
0.98 (0.82-1.17)

REF
1.36 (1.17-1.58)
1.09 (1.01-1.18)
0.81 (0.75-0.88)

REF
1.16 (0.98-1.37)

REF
1.55 (1.33-1.80)

REF
1.49 (1.27-1.74)

REF

1.01 (0.88-1.16)

REF
1.38 (1.14-1.66)
1.23 (1.00-1.51)

REF
0.96 (0.81-1.15)

REF
1.14 (0.98-1.32)
1.13 (1.05-1.23)
0.85 (0.78-0.92)

REF
1.06 (0.90-1.26)

REF
1.44 (1.24-1.67)

REF
1.38 (1.18-1.62)

REF

1.04 (0.91-1.20)

REF
1.28 (1.06-1.54)
1.17 (0.95-1.44)

REF
1.04 (0.87-1.24)

REF
1.05 (0.91-1.22)
1.13 (1.05-1.22)
0.83 (0.77-0.90)

REF
1.13 (0.96-1.34)

REF
1.36 (1.16-1.58)

REF
1.39 (1.19-1.64)

%-point Likert scale: 1=not at all likely, 6=extremely likely; participants with scores 4-6 were classified as “likely”

bpcP: primary care provider.
CAl: artificial intelligence.
9EHR: electronic health record.

€Al app that connects with your EHR and provides personalized advice to your PCP for approval before sharing the recommendation with you.
fal app that connects with your EHR and provides personalized advice directly to you.
9AI app that collects information by asking you questions and provides personalized advice directly to you.

"OR: odds ratio.
'REF: reference category.

I5 point Likert scale: 1=not at all confident, 5=very confident; participants were categorized as no (scores 1-3) or yes (scores 4-5).

Attitudes Toward Using an Al App

We asked participants about their attitudes toward using an Al
app with EHR accessto provideimmediate, personalized advice
about OTC medications (Table 5). Compared to participants
who were White, participants who were Black or African
American weremorelikely to report that thistechnology would

https://www.jmir.org/2024/1/e60794
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improve accessto information (=0.32, 95% CI 0.13-0.51), they
would trust the personalized advice (=0.24, 95% Cl 0.06-0.43),
and it would not lead to confusion or discomfort (=0.21, 95%
Cl 0.00-0.42) as it relates to advice about OTC medications.
Compared to White participants, participants of another race
were likelier to report that the app would not lead to confusion
or discomfort (=0.27, 95% CI 0.04-0.49). There were no
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differences by age, gender, or ethnicity in attitudestoward using
an Al app.

Compared to participants with less than a bachelor’s degree,
participantswith abachel or’s degree or higher were morelikely
to report that the app would improve access to medication
information (=0.21, 95% CI 0.06-0.35), they would trust it
(=0.20, 95% CI 0.06-0.35), and it would not lead to confusion
or discomfort (=0.20, 95% Cl 0.04-0.37). In contrast,
participants who had higher health literacy, as evidenced by
higher confidencein filling out medical forms, werelesslikely
to believe that the app would improve access (=—0.10, 95% ClI
—0.18t0-0.02), they werelesslikely to trust the advice (=-0.14,
95% Cl —0.22 t0 —0.07), and they were less likely to report that

https://www.jmir.org/2024/1/e60794
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they would prefer to use the app before reaching out to their
PCP (=-0.17, 95% CI —0.24 t0 -0.09). Therewere no differences
by self-reported health status.

Compared to participants who reported low confidence,
participants who reported high confidence using the internet
were likelier to report that an app would increase their access
to information about OTC medications (=0.22, 95% CI
0.06-0.39). Participants who reported high confidence using an
EHR reported more positive perceptions of the app across all
domains, while those who reported high confidence using apps
reported more positive perceptions across al domains except
nervousness, which showed negative perceptions.
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Table 5. Demographic predictors of attitudes towards the use of an app that uses artificial intelligence (Al) along with the electronic health record to
provide immediate, personalized advice about over-the-counter medications with a recommendation stored in the electronic health record using linear

regression (n=1245).

Access: using an Al
app that provides
personalized advice
would improve my
access to informar
tion about medica-
tionsthat are right
for me

Trust: | would trust
an Al app that pro-
vides personalized
advice about medica
tionsthat are right
for me

(Not) nervous: using
an Al app that pro-
vides personalized
advice would make
me feel (not) ner-

vous?

(Not) uncomfort-
able: using an Al
app that provides
personalized advice
would (not) make
me confused and un-

comfortable®

Prefer: whenever |
need advice about
medications, | would
prefer to use an Al
app that provides
personalized advice
before reaching out
to my primary care
provider with the
same question

Age, ORP (95% ClI)
Gender, OR (95% CI)
Mae

Female

Race, OR (95% Cl)
White or Caucasian
Black of African American
Another race

Ethnicity, OR (95% Cl)
Non-Hispanic
Hispanic

Education, OR (95% CI)
<Bachelor’s degree
>Bachelor’s degree
Heslth status
Health literacy

0.00 (-0.01t0 0.01)

REF®
-0.04(-0.18t00.09)

REF
0.32 (0.13t0 0.51)
0.19 (~0.02 to 0.39)

REF
-0.09(-0.27t00.09)

REF
0.21 (0.06 to 0.35)
-0.02(-0.10t0 0.06)

-0.10 (-0.18to
-0.02)

Confidence using inter netd, OR (95% ClI)

Low

High

REF
0.22 (0.06 t0 0.39)

0.00 (-0.01t0 0.01)

REF

-0.07 (-0.20t0 0.06)

REF
0.24 (0.06 t0 0.43)
0.05 (-0.15 t0 0.25)

REF
0.08 (~0.09 t0 0.25)

REF
0.20 (0.06 to 0.35)
0.04 (~0.04 t0 0.11)

-0.14 (-0.22to
-0.07)

REF
0.16 (0.00t0 0.32)

Confidence using electronic health recordd, OR (95% ClI)

Low

High

REF
0.25 (0.10 to 0.40)

Confidenceusing appsd, OR (95% CI)

Low

High

REF
0.53 (0.37 t0 0.69)

REF
0.21 (0.07 to 0.36)

REF
0.47 (0.31t0 0.62)

-0.01(-0.03t00.00)

REF

-0.10(-0.26t00.05)

REF
0.20 (=0.01 to 0.40)
0.03 (-0.20 t0 0.26)

REF
0.10 (=0.09 to 0.30)

REF
0.13 (-0.04 t0 0.29)
0.02 (-0.07 t0 0.10)
0.03(-0.05t0 0.12)

REF
0.14 (-0.04 10 0.32)

REF
0.23 (0.07 to 0.40)

REF
0.17 (0.00 to 0.35)

-0.01(~0.02t00.00)

REF

-0.19 (-0.34t0
-0.03)

REF
0.21 (0.00 t0 0.42)
0.27 (0.04 to 0.49)

REF
0.19 (-0.01 to 0.38)

REF
0.20 (0.04 t0 0.37)

0.04 (-0.05t0 0.13)
0.04 (-0.04t0 0.13)

REF
0.01 (-0.18t0 0.19)

REF
0.32(0.15t0 0.48)

REF
0.35(0.18t0 0.53)

-0.01(-0.02t00.01)

REF

-0.08(~0.22t00.05)

REF
0.10 (-0.09 to 0.28)
0.16 (-0.04 t0 0.37)

REF
-0.14(-0.31t00.04)

REF
0.10 (-0.04 to 0.25)
0.01 (~0.06 to 0.09)

-0.17 (-0.24 to
-0.09)

REF
0.05 (-0.11t0 0.22)

REF
0.18 (0.04 t0 0.33)

REF
0.38 (0.22 t0 0.53)

8Ratings for “nervous’ and “uncomfortable” were reverse-coded for analysis so that higher values represent positive outcomesin all regressions.

COR: odds ratio.
°REF: reference category.

d5_point Likert scale; 1=not at all confident, 5=very confident; participants were categorized as low (scores 1-3) or high (scores 4-5).
managing their health [9]. In our study, we asked older adults

Discussion

Principal Findings

Older adults are increasingly using technology, such as

toimagineinteracting with an Al app that provides personalized

medication recommendations. In this study using hypothetical
vignettes, most older adults preferred to follow a

smartphone apps and virtual medical appointments, as part of

https://www.jmir.org/2024/1/e60794
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recommendation to stop a medi cation when provided by a PCP
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rather than a pharmacist at a drugstore or via an Al app.
However, older adults who were Black or African American
reported a lower likelihood of following a recommendation
from a PCP and a higher likelihood of following a medication
recommendation from an Al app. Al-based tools are quickly
being integrated into health care systems to diagnose diseases,
suggest evidence-based treatment plans, and help health care
professionals make medical decisions [33-36]. However, older
adults have expressed reservations about their use as part of the
medical decision-making process[37]. To our knowledge, this
is the first quantitative study to explore older adults attitudes
about using a patient-facing Al-app to help make medication
decisions.

Comparison With Prior Work

Previous studies identified that older adults frequently report
being willing to stop a medication if their doctor said it was
possible [38,39]. Tools such as the Anticholinergic Burden
Calculator, Beers Criteria, and MedStopper provide
evidence-based recommendationsto clinicians about potentially
inappropriate medications [40-42]. Furthermore, clinical
decision support systems are increasingly used within health
systems to assist clinicians in making medication decisions
[43-45]. Rao et al [46] recently tested whether a publicly
available LLM could provide appropriate medication
discontinuation recommendations and concluded that specially
trained LLMs may be useful for clinicians.

Doctors are among the most trusted professions in the United
States [47]. Older adults expect their doctors to provide
appropriate medication recommendations and trust that
information when they make decisions[5,48]. Increased patient
trust is associated with improved satisfaction with treatment,
health outcomes, and quality of life [49]. Unfortunately,
engaging in shared decision-making about potentially stopping
medication in routine clinical practiceisdifficult dueto limited
time, competing priorities, and theincreasing lack of continuity
of care, leading to abreakdown in relationships between patients
and health care professionals[50-52]. While adultsin the United
States have expressed concerns about clinicians relying on Al
when making health care decisions, we sought to explore older
adults’ perceptions of using Al tools specifically to support
medication discontinuation recommendations [53]. Across the
3 Al app hypothetical vignettes that we presented, in 47% of
vignettes, older adults agreed (scores 4-6) with a
recommendation to stop the medication, of which 14% of ratings
were extremely likely (score 6). Thisindicates that some older
adults may be willing to use this technology but have
reservations about automatically following its recommendations.
This caution is warranted, given the lack of regulations on the
use of Al in health care [54].

We observed that older adults' likelihood of stopping a
medication varied by source of information; however, therewas
little variation across different therapeutic classes and rationales
for discontinuing a medication. This aligns with a previous
web-based survey of older adults using hypothetical vignettes
that found that characteristics of older adults, as opposed to
medication-specific characteristics, predicted willingness to
stop a medication [55]. In contrast, a larger survey of older

https://www.jmir.org/2024/1/e60794
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adultsin 4 countries using hypothetical vignettesidentified that
the medication type and rationale for discontinuation were
important factors in the decision-making process [17].
Additional research isneeded to assess older adults’ willingness
to accept recommendations provided by an Al app with a
broader range of prescription and OTC medications and
rationales for discontinuation.

Wewere surprised that individual swith low health literacy were
more likely to accept arecommendation for amedication when
it was provided by an Al tool. It is possible that individual swith
low health literacy were more interested in using technology,
given the stigma they may experience when interacting with
thetraditional health care system [56,57]. However, older adults
with lower health literacy may need additional support to use
this type of web-based tool effectively. We observed that older
adults with high confidence in using the EHR and apps were
more likely to have positive perceptions of using an Al app to
make medication decisions and to follow its recommendation
to stop a medication. Thisis an important area for continuing
research, given the potential for increased inequalities due to
inadequate digital health literacy [58,59].

In our study, older adultswho were Black or African American
(as compared to White) were lesslikely to agree with stopping
a medication when a PCP recommended it. This aligns with
literature that reportsthat Black or African American adultsare
less likely to trust their doctor [60,61]. This may be due to the
negative experiences and discrimination that Black or African
American adults report continuing to occur in health care
settings [62]. Health care providers should engage more
frequently in shared decision-making conversations with all
patients, especially those from minoritized communities, taking
into consideration cultural values, preferences, and what matters
most to them, asthese may be important factorsthat play arole
in the decision-making process for initiating or discontinuing
prescribed treatment strategies. In contrast, we found that ol der
adults who were Black or African American were more likely
to agree with stopping a medication when an Al app
recommended it. While Black or African American individuals
arelesslikely to have internet access, those who do have access
use social media, which is often available via apps, at higher
rates than other racial groups [63-65]. Al apps may have the
potential to improve accessibility to personalized health care
information, but they also include biases and stereotypes that
could amplify existing health care disparities [66].

Limitations

The primary limitation of our study isthat we asked participants
to share their perceptions about hypothetical Al apps with
limited written descriptions. Further research is needed to
determine whether older adults who reported having an interest
inusing an Al app would use the tool when making real-world
medication decisions. Second, we acknowledge that our study
was conducted as aweb-based survey, which may have resulted
in participation from older adults who were relatively
comfortable with technology or who responded positively to
guestions about technology dueto social desirability bias. Third,
our findings may not be generalizable to all medications, given
that agreement with stopping a medication is influenced by
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factors such as the type of medication, rationale for
recommending that the medication be discontinued, and
contextual factorsrelated to theindividual patient [17-19,67-70].
Finaly, this study was limited to adults aged 65 yearsand ol der;
additional research is needed to explore to what extent younger
adults prefer to use Al appswhen making medication decisions.

Conclusions

Vordenberg et al

study findings suggest that older adults have reservations about
stopping amedication when an Al app recommendsit. However,
individuals who are Black or African American, have higher
self-reported health, or have higher confidenceinusing an EHR
or apps may be receptive to Al-based medication
recommendations. Future research is needed to explore whether
patient-facing, Al-based clinical decision support systems may

complement the traditional health care system and increase
access to accurate, personalized medication advice to improve
clinical and patient-centered outcomes.

It is important to understand older adults' perceptions of Al
toolsfor health careto inform the development of user-friendly,
reliable apps that will be useful in the real-world setting. Our

Acknowledgments
The University of Michigan College of Pharmacy provided financial support for this study.

Data Availability
The datasets generated and analyzed during this study are available from the corresponding author upon reasonable request.

Authors Contributions
SV and MD conceptualized the study. All authors contributed to the methodology. VM conducted the formal analysis. SV wrote
the original draft and all authors participated in the reviewing and editing of the manuscript. SV obtained funding.

Conflictsof Interest
None declared.

References

1.  Kirzinger A, Neuman T, Cubanksi J, Brodie M. Data note: prescriptions drugs and older adults. Kaiser Family Foundation.
URL.: https:.//www.kff .org/aff ordabl e-care-act/i ssue-bri ef /data-note-prescri pti on-drugs-and-ol der-adul ts/ [accessed 2024-05-02]

2. Qato DM, Wilder J, Schumm LP, Gillet V, Alexander GC. Changes in prescription and over-the-counter medication and
dietary supplement use among older adults in the United States, 2005 vs 2011. JAMA Intern Med. 2016;176(4):473-482.
[FREE Full text] [doi: 10.1001/jamainternmed.2015.8581] [Medline: 26998708]

3.  Maher RL, Hanlon J, Hajjar ER. Clinical consequences of polypharmacy in elderly. Expert Opin Drug Saf. 2014;13(1):57-65.
[FREE Full text] [doi: 10.1517/14740338.2013.827660] [Medline: 24073682]

4.  Wolff JL, Boyd CM. A look at person- and family-centered care among older adults: results from a national survey
[corrected]. J Gen Intern Med. 2015;30(10):1497-1504. [FREE Full text] [doi: 10.1007/s11606-015-3359-6] [Medline:
25933625]

5. Donohue M, Huskamp HA, Wilson IB, Weissman J. Whom do older adults trust most to provide information about
prescription drugs? Am J Geriatr Pharmacother. 2009;7(2):105-116. [FREE Full text] [doi: 10.1016/j.amjopharm.2009.04.005]
[Medline: 19447363]

6. Paiwa Y, Gendron TL, Jones RM, Moczygemba L, Nadpara PA, Slattum PW. A qualitative study to understand
over-the-counter medication use and decision-making among residents of senior-living communities. Res Social Adm
Pharm. 2019;15(6):730-737. [doi: 10.1016/j.sapharm.2018.09.004] [Medline: 30253975]

7. llardo ML, Speciale A. The community pharmacist: perceived barriers and patient-centered care communication. Int J
Environ Res Public Health. 2020;17(2):536. [FREE Full text] [doi: 10.3390/ijerph17020536] [Medline: 31952127]

8. OrtegaMV, Hidrue MK, Lehrhoff SR, EllisDB, SisodiaRC, Curry WT, et al. Patternsin physician burnout in astable-linked
cohort. AMA Netw Open. 2023;6(10):e2336745. [FREE Full text] [doi: 10.1001/jamanetworkopen.2023.36745] [Medline:
37801314]

9. MaceRA, Mattos MK, Vranceanu AM. Older adults can use technology: why healthcare professionals must overcome
ageismindigital health. Trand Behav Med. 2022;12(12):1102-1105. [FREE Full text] [doi: 10.1093/tbm/ibac070] [Medline:
36073770Q]

10. Martin-Hammond AM, Abegaz T, Gilbert JE. Designing an over-the-counter consumer decision-making tool for older
adults. J Biomed Inform. 2015;57:113-123. [FREE Full text] [doi: 10.1016/j.jbi.2015.07.006] [Medline: 26184058]

11. Vordenberg SE, Maitah Y, Khan Z, DeBacker K, Dorsch MP. Consumer perceptions of the OTC coach: aclinical decision
support system aimed at improving the safe use of over-the-counter medications. JAm Pharm Assoc. 2023;63(1):135-143.
[doi: 10.1016/j.japh.2022.09.008] [Medline: 36243654]

https://www.jmir.org/2024/1/e60794 JMed Internet Res 2024 | vol. 26 | e60794 | p. 12

(page number not for citation purposes)

RenderX


https://www.kff.org/affordable-care-act/issue-brief/data-note-prescription-drugs-and-older-adults/
https://europepmc.org/abstract/MED/26998708
http://dx.doi.org/10.1001/jamainternmed.2015.8581
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26998708&dopt=Abstract
https://europepmc.org/abstract/MED/24073682
http://dx.doi.org/10.1517/14740338.2013.827660
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24073682&dopt=Abstract
https://europepmc.org/abstract/MED/25933625
http://dx.doi.org/10.1007/s11606-015-3359-6
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25933625&dopt=Abstract
https://europepmc.org/abstract/MED/19447363
http://dx.doi.org/10.1016/j.amjopharm.2009.04.005
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19447363&dopt=Abstract
http://dx.doi.org/10.1016/j.sapharm.2018.09.004
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30253975&dopt=Abstract
https://www.mdpi.com/resolver?pii=ijerph17020536
http://dx.doi.org/10.3390/ijerph17020536
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31952127&dopt=Abstract
https://europepmc.org/abstract/MED/37801314
http://dx.doi.org/10.1001/jamanetworkopen.2023.36745
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37801314&dopt=Abstract
https://europepmc.org/abstract/MED/36073770
http://dx.doi.org/10.1093/tbm/ibac070
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36073770&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S1532-0464(15)00146-X
http://dx.doi.org/10.1016/j.jbi.2015.07.006
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26184058&dopt=Abstract
http://dx.doi.org/10.1016/j.japh.2022.09.008
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36243654&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Vordenberg et al

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

Khan B, FatimaH, Qureshi A, Kumar S, Hanan A, Hussain J, et al. Drawbacks of artificial intelligence and their potential
solutionsin the healthcare sector. Biomed Mater Devices. 2023;8:1-8. [FREE Full text] [doi: 10.1007/s44174-023-00063-2]
[Medline: 36785697]

Over-the-Counter (OTC) Drugs Branch: The OTC Drug Review. U.S. Food and Drug Administration. URL: https://www.
fda.gov/drugs/enforcement-activiti es-fda/over-counter-otc-drugs-branch-otc-drug-review [accessed 2024-05-02]

OpenAl. ChatGPT. URL: https://openai.com/index/chatgpt [accessed 2024-05-02]

Alowais SA, Alghamdi SS, Alsuhebany N, Algahtani T, Alshaya Al, Almohareb SN, et al. Revolutionizing healthcare: the
role of artificial intelligencein clinical practice. BMC Med Educ. 2023;23(1):689. [FREE Full text] [doi:
10.1186/s12909-023-04698-z] [Medline: 37740191]

Ayers JW, Poliak A, Dredze M, Leas EC, Zhu Z, Kelley JB, et al. Comparing physician and artificial intelligence chatbot
responses to patient questions posted to apublic social mediaforum. JAMA Intern Med. 2023;183(6):589-596. [FREE Full
text] [doi: 10.1001/jamainternmed.2023.1838] [Medline: 37115527]

Vordenberg SE, Weir KR, Jansen J, Todd A, Schoenborn N, Scherer AM. Harm and medication-type impact agreement
with hypothetical deprescribing recommendations: a vignette-based experiment with older adults across four countries. J
Gen Intern Med. 2023;38(6):1439-1448. [FREE Full text] [doi: 10.1007/s11606-022-07850-5] [Medline: 36376636]
Weir KR, Vordenberg SE, Scherer AM, Jansen J, Schoenborn N, Todd A. Exploring different contexts of statin deprescribing:
avignette-based experiment with older adults across four countries. JGen Intern Med. 2024;39(9):1773-1776. [ FREE Full
text] [doi: 10.1007/s11606-024-08698-7] [Medline: 38514582]

Vordenberg SE, Kirch M, Singer D, Solway E, Roberts JS, Zikmund-Fisher BJ, et al. Interest in medication deprescribing
among US adults aged 50-80. J Gen Intern Med. 2024;39(13):2631-2633. [doi: 10.1007/s11606-024-08945-x] [Medline:
39020227]

US Preventive Services Task Force, Davidson KW, Barry MJ, Mangione CM, Cabana M, Chelmow D, et al. Aspirin use
to prevent cardiovascular disease: us preventive services task force recommendation statement. JAm Med Assoc.
2022;327(16):1577-1584. [doi: 10.1001/jama.2022.4983] [Medline: 35471505]

GuptaM, Gulati S, Nasir K, Sarraju A. Aspirin use prevalence for cardiovascular disease prevention among U.S. adults
from 2012 to 2021. Ann Intern Med. 2024;177(8):1139-1141. [doi: 10.7326/M24-0427] [Medline: 38914002]

Wright R. How Zantac became the best-selling drug in history. JHealth Care Mark. 1996;16(4):24-29. [Medline: 10169076]
U.S. Food and Drug Administration. FDA requests removal of all ranitidine products (Zantac) from the market. URL :
https.//www.fda.gov/news-events/press-announcements/fda-requests-removal -all -ranitidine-products-zantac-market [accessed
2024-09-04]

US Preventive Services Task Force, Mangione CM, Barry MJ, Nicholson WK, CabanaM, Chelmow D, et a. Statin use
for the primary prevention of cardiovascular diseasein adults: US preventive servicestask force recommendation statement.
JAm Med Assoc. 2022;328(8):746-753. [doi: 10.1001/jama.2022.13044] [Medline: 35997723]

Jacobs JA, Addo DK, Zheutlin AR, Derington CG, Essien UR, Navar AM, et al. Prevalence of statin use for primary
prevention of atherosclerotic cardiovascular disease by race, ethnicity, and 10-year diseaserisk in the US: national health
and nutrition examination surveys, 2013 to March 2020. JAMA Cardiol. 2023;8(5):443-452. [FREE Full text] [doi:
10.1001/jamacardio.2023.0228] [Medline: 36947031]

Chew LD, Bradley KA, Boyko EJ. Brief questionsto identify patients with inadequate health literacy. Fam Med.
2004;36(8):588-594. [Medline: 15343421]

DeSalvo KB, Bloser N, ReynoldsK, He J, Muntner P. Mortality prediction with asingle general self-rated health question.
A meta-analysis. J Gen Intern Med. 2006;21(3):267-275. [FREE Full text] [doi: 10.1111/j.1525-1497.2005.00291.X]
[Medline: 16336622]

Wallace LS, Rogers ES, Roskos SE, Holiday DB, Weiss BD. Brief report: screening items to identify patients with limited
health literacy skills. J Gen Intern Med. 2006;21(8):874-877. [FREE Full text] [doi: 10.1111/j.1525-1497.2006.00532.X]
[Medline: 16881950]

Davis FD, Davis F. Perceived usefulness, perceived ease of use, and user acceptance of information technology. MIS Q.
1989;13(3):319-339. [doi: 10.2307/249008]

Rahimi B, Nadri H, Lotfnezhad Afshar H, Timpka T. A systematic review of the technology acceptance model in health
informatics. Appl Clin Inform. 2018;9(3):604-634. [FREE Full text] [doi: 10.1055/s-0038-1668091] [Medline: 30112741]
von EIm E, Altman DG, Egger M, Pocock SJ, Ggtzsche PC, Vandenbroucke JP, et al. The strengthening the reporting of
observationa studiesin epidemiology (STROBE) statement: guidelinesfor reporting observational studies. JClin Epidemiol.
2008;61(4):344-349. [doi: 10.1016/j.jclinepi.2007.11.008] [Medline: 18313558]

Eysenbach G. Improving the quality of web surveys: the checklist for reporting results of internet e-surveys (CHERRIES).
JMed Internet Res. 2004;6(3):e34. [FREE Full text] [doi: 10.2196/jmir.6.3.€34] [Medline: 15471760]

Alowais SA, Alghamdi SS, Alsuhebany N, Algahtani T, Alshaya Al, Almohareb SN, et al. Revolutionizing healthcare: the
role of artificia intelligencein clinical practice. BMC Med Educ. 2023;23(1):689. [FREE Full text] [doi:
10.1186/s12909-023-04698-z] [Medline: 37740191]

LiuJ, Wang C, Liu S. Utility of ChatGPT in clinical practice. JMed Internet Res. 2023;25:e48568. [FREE Full text] [doi:
10.2196/48568] [Medline: 37379067]

https://www.jmir.org/2024/1/e60794 JMed Internet Res 2024 | vol. 26 | e60794 | p. 13

(page number not for citation purposes)


https://europepmc.org/abstract/MED/36785697
http://dx.doi.org/10.1007/s44174-023-00063-2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36785697&dopt=Abstract
https://www.fda.gov/drugs/enforcement-activities-fda/over-counter-otc-drugs-branch-otc-drug-review
https://www.fda.gov/drugs/enforcement-activities-fda/over-counter-otc-drugs-branch-otc-drug-review
https://openai.com/index/chatgpt
https://bmcmededuc.biomedcentral.com/articles/10.1186/s12909-023-04698-z
http://dx.doi.org/10.1186/s12909-023-04698-z
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37740191&dopt=Abstract
https://europepmc.org/abstract/MED/37115527
https://europepmc.org/abstract/MED/37115527
http://dx.doi.org/10.1001/jamainternmed.2023.1838
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37115527&dopt=Abstract
https://europepmc.org/abstract/MED/36376636
http://dx.doi.org/10.1007/s11606-022-07850-5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36376636&dopt=Abstract
https://boris.unibe.ch/id/eprint/194660
https://boris.unibe.ch/id/eprint/194660
http://dx.doi.org/10.1007/s11606-024-08698-7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=38514582&dopt=Abstract
http://dx.doi.org/10.1007/s11606-024-08945-x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=39020227&dopt=Abstract
http://dx.doi.org/10.1001/jama.2022.4983
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35471505&dopt=Abstract
http://dx.doi.org/10.7326/M24-0427
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=38914002&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10169076&dopt=Abstract
https://www.fda.gov/news-events/press-announcements/fda-requests-removal-all-ranitidine-products-zantac-market
http://dx.doi.org/10.1001/jama.2022.13044
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35997723&dopt=Abstract
https://europepmc.org/abstract/MED/36947031
http://dx.doi.org/10.1001/jamacardio.2023.0228
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36947031&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15343421&dopt=Abstract
https://europepmc.org/abstract/MED/16336622
http://dx.doi.org/10.1111/j.1525-1497.2005.00291.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16336622&dopt=Abstract
https://europepmc.org/abstract/MED/16881950
http://dx.doi.org/10.1111/j.1525-1497.2006.00532.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16881950&dopt=Abstract
http://dx.doi.org/10.2307/249008
https://europepmc.org/abstract/MED/30112741
http://dx.doi.org/10.1055/s-0038-1668091
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30112741&dopt=Abstract
http://dx.doi.org/10.1016/j.jclinepi.2007.11.008
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18313558&dopt=Abstract
https://www.jmir.org/2004/3/e34/
http://dx.doi.org/10.2196/jmir.6.3.e34
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15471760&dopt=Abstract
https://bmcmededuc.biomedcentral.com/articles/10.1186/s12909-023-04698-z
http://dx.doi.org/10.1186/s12909-023-04698-z
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37740191&dopt=Abstract
https://www.jmir.org/2023//e48568/
http://dx.doi.org/10.2196/48568
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37379067&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Vordenberg et al

35.

36.

37.

38.

39.

40.
41.

42.
43.

45,

46.

47.

48.

49,

50.

51.

52.

53.

55.

56.

57.

Ghaffar NiaN, Kaplanoglu E, Nasab A. Evaluation of artificial intelligence techniques in disease diagnosis and prediction.
Discov Artif Intell. 2023;3(1):5. [doi: 10.1007/s44163-023-00049-5]

Khosravi M, Zare Z, Mojtabaeian SM, I1zadi R. Artificial intelligence and decision-making in healthcare: athematic analysis
of asystematic review of reviews. Health Serv Res Manag Epidemiol. 2024;11:23333928241234863. [FREE Full text]
[doi: 10.1177/23333928241234863] [Medline: 38449840]

Al in health care: thoughts and opinions among the 50-plus. AARP. 2024. URL : https://www.aarp.org/content/dam/aarp/
research/topics/health/conditi ons-treatment/artificial -intel ligence-heal th-care.doi . 10.26419-2fres.00802.001. pdf [accessed
2024-09-07]

ReeveE, Low L, Shakib S, Hilmer SN. Devel opment and validation of the revised patients' attitudes towards deprescribing
(rPATD) questionnaire: versions for older adults and caregivers. Drugs Aging. 2016;33(12):913-928. [doi:
10.1007/s40266-016-0410-1] [Medline: 27785734]

Crutzen S, Abou J, Smits SE, Baas G, Hugtenburg JG, Heringa M, et a. Older peopl€'s attitudes towards deprescribing
cardiometabolic medication. BMC Geriatr. 2021;21(1):366. [ FREE Full text] [doi: 10.1186/s12877-021-02249-7] [Medline:
34134649]

ACB Calculator. URL: https://www.achcal c.com/ [accessed 2024-05-15]

By the 2023 American Geriatrics Society Beers Criteria® Update Expert Panel. American geriatrics society 2023 updated
AGS beers criteria® for potentially inappropriate medication usein older adults. JAm Geriatr Soc. 2023;71(7):2052-2081.
[doi: 10.1111/jgs.18372] [Medline: 37139824]

MedStopper. 2024. URL : https://medstopper.com/ [accessed 2024-05-15]

RoumeliotisN, Sniderman J, Adams-Webber T, Addo N, Anand V, Rochon P, et al. Effect of electronic prescribing strategies
on medication error and harm in hospital: asystematic review and meta-analysis. JGen Intern Med. 2019;34(10):2210-2223.
[FREE Full text] [doi: 10.1007/s11606-019-05236-8] [Medline: 31396810]

Keine D, Zelek M, Walker JQ, Sabbagh MN. Polypharmacy in an elderly population: enhancing medication management
through the use of clinical decision support software platforms. Neurol Ther. 2019;8(1):79-94. [FREE Full text] [doi:
10.1007/s40120-019-0131-6] [Medline: 30900186]

Nanji KC, Garabedian PM, Langlieb ME, Rui A, Tabayoyong LL, Sampson M, et a. Usability of a perioperative
medication-related clinical decision support software application: arandomized controlled trial. JAm Med Inform Assoc.
2022;29(8):1416-1424. [FREE Full text] [doi: 10.1093/jamia/ocac035] [Medline: 35575780]

Rao A, Kim J, LieW, Pang M, Fuh L, Dreyer KJ, et a. Proactive polypharmacy management using large language models:
opportunitiesto enhance geriatric care. JMed Syst. 2024;48(1):41. [doi: 10.1007/s10916-024-02058-y] [Medline: 38632172]
Doctorsarethe most trusted profession inthe U.S. and acrosstheworld. Ipsos. URL : https.//www.ipsos.com/en-us/news-polls/
global-trustworthy-index-US-version [accessed 2024-08-07]

Belcher VN, Fried TR, Agostini JV, Tinetti ME. Views of older adults on patient participation in medication-related decision
making. J Gen Intern Med. 2006;21(4):298-303. [FREE Full text] [doi: 10.1111/].1525-1497.2006.00329.x] [Medline:
16686804]

Birkhduer J, Gaab J, Kossowsky J, Hasler S, Krummenacher P, Werner C, et a. Trust in the health care professional and
health outcome: a meta-analysis. PL0oS One. 2017;12(2):e0170988. [FREE Full text] [doi: 10.1371/journal.pone.0170988]
[Medline: 28170443]

Bynum JPW, Barre L, Reed C, Passow H. Participation of very old adults in health care decisions. Med Decis Making.
2014;34(2):216-230. [FREE Full text] [doi: 10.1177/0272989X 13508008] [Medline: 24106235]

Anderson K, Stowasser D, Freeman C, Scott |. Prescriber barriers and enablers to minimising potentially inappropriate
medicationsin adults: a systematic review and thematic synthesis. BMJ Open. 2014;4(12):e006544. [FREE Full text] [doi:
10.1136/bmjopen-2014-006544] [Medline: 25488097]

Prochaska M T, Zhang H, Meltzer DO, Arora VM. Patient characteristics associated with and changes over timein trust in
inpatient physicians. JGen Intern Med. 2022;37(1):266-268. [ FREE Full text] [doi: 10.1007/s11606-021-06649-0] [Medline:
33634381]

Tyson A, Pasquini G, Spencer A, Funk C. 60% of Americanswould be uncomfortable with providersrelying on Al in their
own health care. Pew Research Center. URL : https.//www.pewresearch.org/wp-content/upl oads/sites/20/2023/02/PS _2023.
02.22_Al-headlth REPORT.pdf [accessed 2024-05-15]

McKee M, Wouters OJ. The challenges of regulating artificial intelligence in healthcare comment on "clinical decision
support and new regulatory frameworks for medical devices: are we ready for it? - aviewpoint paper”. Int JHealth Policy
Manag. 2023;12:7261. [FREE Full text] [doi: 10.34172/ijhpm.2022.7261] [Medline: 36243948]

Vordenberg SE, Zikmund-Fisher BJ. Characteristics of older adults predict concern about stopping medications. JAm
Pharm Assoc (2003). 2020;60(6):773-780. [doi: 10.1016/].japh.2020.01.019] [Medline: 32115393]

Easton P, Entwistle VA, Williams B. How the stigma of low literacy can impair patient-professional spoken interactions
and affect health: insights from a qualitative investigation. BMC Health Serv Res. 2013;13:319. [FREE Full text] [doi:
10.1186/1472-6963-13-319] [Medline: 23958036]

Mackert M, Mabry-Flynn A, Donovan EE, Champlin S, Pounders K. Health literacy and perceptions of stigma. J Health
Commun. 2019;24(11):856-864. [doi: 10.1080/10810730.2019.1678705] [Medline: 31630662]

https://www.jmir.org/2024/1/e60794 JMed Internet Res 2024 | vol. 26 | e60794 | p. 14

(page number not for citation purposes)


http://dx.doi.org/10.1007/s44163-023-00049-5
https://journals.sagepub.com/doi/10.1177/23333928241234863?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
http://dx.doi.org/10.1177/23333928241234863
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=38449840&dopt=Abstract
https://www.aarp.org/content/dam/aarp/research/topics/health/conditions-treatment/artificial-intelligence-health-care.doi.10.26419-2fres.00802.001.pdf
https://www.aarp.org/content/dam/aarp/research/topics/health/conditions-treatment/artificial-intelligence-health-care.doi.10.26419-2fres.00802.001.pdf
http://dx.doi.org/10.1007/s40266-016-0410-1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27785734&dopt=Abstract
https://bmcgeriatr.biomedcentral.com/articles/10.1186/s12877-021-02249-z
http://dx.doi.org/10.1186/s12877-021-02249-z
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34134649&dopt=Abstract
https://www.acbcalc.com/
http://dx.doi.org/10.1111/jgs.18372
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37139824&dopt=Abstract
https://medstopper.com/
https://europepmc.org/abstract/MED/31396810
http://dx.doi.org/10.1007/s11606-019-05236-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31396810&dopt=Abstract
https://europepmc.org/abstract/MED/30900186
http://dx.doi.org/10.1007/s40120-019-0131-6
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30900186&dopt=Abstract
https://europepmc.org/abstract/MED/35575780
http://dx.doi.org/10.1093/jamia/ocac035
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35575780&dopt=Abstract
http://dx.doi.org/10.1007/s10916-024-02058-y
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=38632172&dopt=Abstract
https://www.ipsos.com/en-us/news-polls/global-trustworthy-index-US-version
https://www.ipsos.com/en-us/news-polls/global-trustworthy-index-US-version
https://europepmc.org/abstract/MED/16686804
http://dx.doi.org/10.1111/j.1525-1497.2006.00329.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16686804&dopt=Abstract
https://dx.plos.org/10.1371/journal.pone.0170988
http://dx.doi.org/10.1371/journal.pone.0170988
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28170443&dopt=Abstract
https://europepmc.org/abstract/MED/24106235
http://dx.doi.org/10.1177/0272989X13508008
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24106235&dopt=Abstract
https://bmjopen.bmj.com/lookup/pmidlookup?view=long&pmid=25488097
http://dx.doi.org/10.1136/bmjopen-2014-006544
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25488097&dopt=Abstract
https://europepmc.org/abstract/MED/33634381
http://dx.doi.org/10.1007/s11606-021-06649-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33634381&dopt=Abstract
https://www.pewresearch.org/wp-content/uploads/sites/20/2023/02/PS_2023.02.22_AI-health_REPORT.pdf
https://www.pewresearch.org/wp-content/uploads/sites/20/2023/02/PS_2023.02.22_AI-health_REPORT.pdf
https://europepmc.org/abstract/MED/36243948
http://dx.doi.org/10.34172/ijhpm.2022.7261
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36243948&dopt=Abstract
http://dx.doi.org/10.1016/j.japh.2020.01.019
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32115393&dopt=Abstract
https://bmchealthservres.biomedcentral.com/articles/10.1186/1472-6963-13-319
http://dx.doi.org/10.1186/1472-6963-13-319
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23958036&dopt=Abstract
http://dx.doi.org/10.1080/10810730.2019.1678705
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31630662&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Vordenberg et al

58.

59.

60.

61.

62.

63.

65.

66.

67.

68.

69.

70.

Arias Lopez MDP, Ong BA, Borrat Frigola X, Fernandez AL, Hicklent RS, Obeles AJT, et al. Digital literacy as anew
determinant of health: a scoping review. PLOS Digit Health. 2023;2(10):e0000279. [FREE Full text] [doi:
10.137V/journal.pdig.0000279] [Medline: 37824584]

van Kessel R, Wong BLH, Clemens T, Brand H. Digital health literacy as a super determinant of health: more than simply
the sum of its parts. Internet Interv. 2022;27:100500. [FREE Full text] [doi: 10.1016/j.invent.2022.100500] [Medline:
35242586]

Black Americans views about health disparities, experiences with health care. Pew Research Center. URL: https://www.
pewresearch.org/science/2022/04/07/bl ack-ameri cans-views-about-heal th-di spariti es-experi ences-with-heal th-care/ [accessed
2024-09-07]

Musa D, Schulz R, Harris R, Silverman M, Thomas SB. Trust in the health care system and the use of preventive health
services by older black and white adults. Am J Public Health. 2009;99(7):1293-1299. [doi: 10.2105/AJPH.2007.123927]
[Medline: 18923129]

Hamel L, LopesL, Mufiana C, Artiga S, Brodie M. Race, health, and COVID-19: the views and experiences of Black
Americans. Kaiser Family Foundation. URL: https:/files.kff.org/attachment/

Report-Race-Health-and-COV I D-19-The-Views-and-Experiences-of -Black-Americans.pdf [accessed 2024-05-16]

Aging connected: exposing the hidden connectivity crisis for older adults. Older Adult Technology Services from AARP.
URL: https://agingconnected.org/wp-content/upl oads/2021/05/

Aging-Connected Exposing-the-Hidden-Connectivity-Crisis-for-Older-Adults.pdf [accessed 2024-05-16]

Stamps DL. Black audiences' identity-focused social media use, group vitality, and consideration of collective action. J
Mass Commun Q. 2022;99(3):660-675. [doi: 10.1177/10776990221104152]

Auxier B. Social media outlets continue to be important political outletsfor Black Americans. Pew Research Center. URL:
https.//pewresearch.org/short-reads/2020/12/11/social-media-conti nue-to-be-important-political -outl ets-for-bl ack-americans/
[accessed 2024-05-16]

Panch T, Mattie H, Atun R. Artificial intelligence and agorithmic bias: implications for health systems. J Glob Health.
2019;9(2):010318. [FREE Full text] [doi: 10.7189/jogh.09.020318] [Medline: 31788229]

Weir KR, Shang J, Choi J, Rana R, Vordenberg SE. Factors important to older adults who disagree with a deprescribing
recommendation. JAMA Netw Open. 2023;6(10):e2337281. [ FREE Full text] [doi: 10.1001/jamanetworkopen.2023.37281]
[Medline: 37819657]

Vordenberg SE, Rana R, Shang J, Choi J, Scherer AM, Weir KR. Reasons why older adultsin three countries agreed with
a deprescribing recommendation in a hypothetical vignette. Basic Clin Pharmacol Toxicol. 2023;133(6):673-682. [FREE
Full text] [doi: 10.1111/bept.13857] [Medline: 36894739]

Maitah Y, Rana R, Vordenberg S. Older adults experiencing polypharmacy preferred to continue their non-prescription
products during a card sorting activity. Int J Pharm Pract. 2023;31(2):257-260. [doi: 10.1093/ijpp/riac100] [Medline:
36535005]

Weir KR, Scherer AM, Vordenberg SE, Streit S, Jansen J, Jungo KT. The patient typology about deprescribing and
medication-related decisions. a quantitative exploration. Basic Clin Pharmacol Toxicol. 2024;134(1):39-50. [FREE Full
text] [doi: 10.1111/bcpt.13911] [Medline: 37300477]

Abbreviations

Al: artificial intelligence

CHERIES: Checklist for Reporting Results of Internet E-Surveys

EHR: electronic health record

EHR-Direct: artificial intelligence app that connectswith the electronic health record and directly provides advice
to the consumer

EHR-PCP: artificial intelligence app that connects with the electronic health record and provides advice to the
primary care provider for approval before sharing the recommendation with the consumer

LLM: largelanguage mode

OR: oddsratio

OTC: over-the-counter

PCP: primary care provider

Questions-Direct: artificia intelligence app that asks questions and provides advice directly to the consumer
STROBE: Strengthening the Reporting of Observational Studiesin Epidemiology
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