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Abstract
Background: Poor medication adherence among older adults with multiple chronic conditions and polypharmacy is a public
health concern stemming from distinct challenges. Prior interventions have largely used a one-size-fits-all approach or
resource-intensive approaches inappropriate for busy primary care clinics.
Objective: To address this, Phenotyping Adherence Through Technology-Enabled Reports and Navigation (PATTERN)
was adapted from prior work. PATTERN is a portal-based intervention for monitoring self-reported medication adherence
challenges among older adults in primary care. This study sought to implement and evaluate PATTERN’s feasibility and
acceptability.
Methods: We conducted a patient randomized study with a posttest design. Primary care physicians at the participating health
center were informed of the study, and approval was obtained to contact their patients. Patient eligibility included being aged
60 years or older, having prescription medications for ≥8 chronic conditions, and an upcoming visit with a physician who
had provided approval. Potentially eligible patients were identified using an electronic health record query, and a research
coordinator phoned them to confirm eligibility, assess interest, obtain consent, and conduct enrollment. Randomization
occurred following enrollment. Those randomized to PATTERN received a medication adherence assessment in their patient
portal accounts several days ahead of their visit. The assessment identified whether a patient was experiencing a medication
adherence challenge, and if so, the type (cognitive, psychological, medical, regimen-related, social, or economic). Identified
challenges were sent to the patient’s primary care physician. Assessment delivery several days ahead of a visit was thought
to offer sufficient time for patients to complete it and clinicians to review any challenges. Approximately 2 weeks after visits,
the coordinator recontacted participants to conduct posttest interviews. This ensured clinicians had sufficient time to respond
to challenges during or after visits. Posttest interviews measured the self-reported use of the portal, demographic and health
characteristics, and for those randomized to PATTERN, intervention satisfaction. Self-reported data were captured in REDCap
and analyzed descriptively. Electronic health record data were also analyzed descriptively to objectively identify feasibility,
that is, whether intervention arm participants completed the PATTERN assessment.
Results: We enrolled 64 participants (32 received usual care, and 32 received intervention). Most were female (66%, 42/64),
not Hispanic or Latino (94%, 60/64), and identified as White (58%, 37/64). The average (SD) age was 75 (6.8) years. Most
participants (80%) self-reported using the patient portal ≥12 times per year. However, electronic health record data revealed
that less than half of all participants randomized to PATTERN (47%, 15/32) completed the medication adherence assessment.
Of those who remembered completing it, 60% (3/5) were very satisfied with the experience and 20% (1/5) were a little
satisfied.
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Conclusions: PATTERN has the potential for use with older primary care patients experiencing multiple chronic conditions
and polypharmacy. Yet, further adaptation is needed to ensure recipients access their patient portal accounts and complete
assessments.
Trial Registration: ClinicalTrials.Gov NCT05766423; https://clinicaltrials.gov/study/NCT05766423
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Introduction
Older adults with multiple chronic conditions and poly-
pharmacy are at increased risk of suboptimal medication
adherence [1,2], resulting in poor treatment outcomes,
adverse drug events, and reduced quality of life [3]. In fact,
poor medication adherence in this population is considered a
substantial public health concern, impacting both morbidity
and financial strain [4].

Barriers to medication adherence, or taking medication
as prescribed, are well known in older adults with multiple
chronic conditions and polypharmacy and comprise distinct
challenges that can be mapped to the model of medication
self-management; these include challenges classified as
cognitive, psychological, medical, regimen-related, social,
or economic [5]. Yet, the vast number of interventions
designed to address medication adherence challenges do
so using a “one-size-fits-all approach,” as opposed to
a more tailored approach, targeting the distinct chal-
lenges experienced by individual patients [6]. Furthermore,
interventions that do tailor approaches are often resource-
intensive, requiring clinical pharmacists, community health
workers, or other individuals tasked with providing
intensive one-on-one sessions [6-8]. These resource-inten-
sive interventions and activities are not always available
or appropriate for busy primary care settings. Yet, primary
care remains the front line of health care for most older
adults in the United States [9].

To address this, we created PATTERN: Phenotyp-
ing Adherence Through Technology-Enabled Reports and
Navigation. Adapted from a previous study by our team
[10,11], PATTERN uses the patient portal to identify and
classify medication adherence challenges for review and
resolution by a primary care physician or designated care
team. It was designed to be low-cost, sustainable, and scalable
using existing electronic health record (EHR) technology.
We conducted a small feasibility study of this intervention
to determine its feasibility and acceptability among older
primary care patients with multiple chronic conditions and
polypharmacy.

Methods
Study Design
We conducted a patient randomized feasibility study, using
a posttest design to examine the effects of PATTERN.
This paper largely presents data from the intervention arm
pertaining to the feasibility and acceptability of PATTERN.

Eligibility Criteria, Recruitment, and
Setting
We first sought approval, via email, from physicians affiliated
with any primary care clinic (including geriatrics) within
the participating academic health center in Chicago, IL, to
contact their patients for recruitment into PATTERN. Patients
were eligible to participate if they were aged 65 years or
older, spoke English as their primary language, self-reported
contending with at least two chronic health conditions, were
prescribed eight or more medications they were primarily
responsible for taking, and had a visit scheduled within the
next 1 week with the physician who had provided contact
approval. For intervention purposes, individuals also needed
to have access to the internet, an active email address, and
a patient portal account. Exclusion criteria included having
participated in our prior, formative research or having any
severe, uncorrectable visual, hearing or cognitive impairments
that would have precluded study consent or participation.

Potentially eligible patient participants were identified
using an EHR query, phoned by a trained research coordina-
tor, informed about the study, and screened for eligibility.
Those who met all eligibility criteria and expressed an interest
in participating then provided electronic informed consent
prior to enrollment. The research coordinator scheduled
remote posttest interviews with enrolled participants; these
occurred approximately 2 weeks after their scheduled clinic
visit.
Randomization
Participants were randomized one-to-one to usual care or the
PATTERN intervention using random block sizes of two and
four, stratified by clinic type (geriatrics or other primary
care clinic). The allocation table was created using SAS
PROC PLAN and implemented using REDCap software [12].
Randomization took place immediately following enrollment
(Multimedia Appendix 1). The purpose was to be able to
compare differences between those randomized to PATTERN
and those in usual care.
Intervention Activities
Participants who were randomized to the PATTERN
intervention were sent an email 2 to 3 days ahead of
their clinic visit. The email instructed them to log into
their patient portal accounts to complete a brief medication
adherence assessment prior to their upcoming primary care
visit. Those who logged in were instructed to begin the
two-tiered assessment adapted from a prior study [10]. The
first three questions identified if the participant was experi-
encing any challenges taking their medications as prescribed.
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Specifically, these asked: (1) During the past month, did
you decide to stop taking any of your medicines without
telling your doctor? (2) During the past month, did you
decide to take more or less of any of your medicines than
you were supposed to without telling your doctor? (3) Are
you having any problems with your medicines? Those who
endorsed at least one adherence challenge were asked to
respond to a subsequent set of 18 questions. These ques-
tions, informed by the model of medication self-management,
were designed to “phenotype” or identify the distinct type of
medication adherence challenge a participant might have been
experiencing. Challenges could be classified as cognitive (eg,
forgetfulness), psychological (eg, health literacy, depression,
or motivation), medical (eg, acute illness), regimen-related
(eg, side effects or complex dosing schedules), social (eg,
transportation or support), and economic (eg, cost) [5].

Any identified and “phenotyped” challenges were
designed to be automatically and securely forwarded, via the
EHR, to the participant’s primary care physician with whom
they had an upcoming clinic visit. The intent was to ensure
physicians received relevant and actionable data from patients
regarding any medication challenges they might have been
experiencing. This information could subsequently inform
the scheduled visit or referral to available support services
such as social workers or clinical pharmacists, depending on
clinic-specific resources.
Data Collection Activities
Data were collected between March and August 2024.
Remote, structured study interviews were held with individual
participants approximately 2 weeks after each participant’s
regularly scheduled clinic visit. The research coordinator
phoned participants at previously agreed-upon times and
administered a brief questionnaire. Data were captured using
the REDCap software [12]. On average, it took participants
20 minutes to complete the questionnaire, and all participants
were compensated US $50 for their time.
Measures

Participant Characteristics
All participants reported their age, sex, race, and ethnicity.
Perceived health status was measured using the single-
item patient-reported measurement information system
(PROMIS) global health measure that asks participants
to rate their health from poor to excellent using a 5-
point Likert scale [13]. Depression was captured using
the validated 6-item PROMIS depression measure, with
higher scores representing greater symptom burden [13].
Patient activation was captured using the validated 10-item
Consumer Health Activation Index (CHAI) [14]. Finally,
the use of the patient portal was examined by asking
participants how often they use their portal accounts and
for what purposes. This self-reported information was
supplemented by EHR data identifying the completion of
any portal questionnaire in the past year.

Intervention Feasibility
We used data captured from self-reporting and from the
EHR to examine intervention feasibility among participants
randomized to PATTERN. Specifically, we were interested
in identifying (1) the number of adherence assessments
received (opened) among those sent; (2) the number of
adherence assessments completed among those received; and
(3) the number of participants who spoke with their clinical
care teams about the adherence assessments in those who
completed them.

Intervention Acceptability
Participants who completed the intervention were asked
how satisfied they were with the PATTERN questionnaire.
Response options ranged on a 4-point Likert scale from “not
at all satisfied” to “very satisfied.”
Analysis
Descriptive statistics were used to examine participant
characteristics, overall and by study arm. All feasibility
and acceptability data were also assessed using descrip-
tive statistics in the intervention arm only. Analyses were
conducted using SAS 9.4 software.
Ethical Considerations
All study procedures were approved by the Northwestern
University’s Institutional Review Board (STU00217555). All
participants provided electronic informed consent prior to
study participation and were compensated US $50 for their
time. Data presented herein have all been deidentified.

Results
Participant Characteristics
Participant characteristics are presented in Table 1. In brief,
a total of 64 patient participants were enrolled. The aver-
age (SD) age was 75 (6.8) years. Most indicated they were
female (66%, 42/64), non-Hispanic (94%, 60/64), White
(58%, 37/64), and in good or better health (64%, 41/64).
A total of 16% (10/64) were classified as having mild
or moderate depression, and 38% (24/64) as having low
patient activation. A large majority of participants (80%,
51/54) reported they used the patient portal more than 12
times a year, and that when they access the portal, they
view laboratory results (98%, 63/64), confirm appointments
(89%, 57/64), and send messages to their care teams (91%,
58/64). Actual use, assessed via EHR data, revealed that
most patients (72%, 46/64) had previously (within the past
year) completed any type of assessment in the patient portal.
No significant differences in participant characteristics were
observed between study arms.
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Table 1. Descriptive statistics of participant characteristics and technology use, overall and by study arm, captured via self-reporting and the
electronic health records between March and August 2024.

Characteristics
Overall
(n=64)

Usual care
(n=32)

Intervention
(n=32)

Gender, n (%)
  Male 22 (34.4) 12 (37.5) 10 (31.3)
  Female 42 (65.6) 20 (62.5) 22 (68.8)
Age, years
  Mean (SD) 75.0 (6.8) 75.1 (7.5) 74.9 (6.1)
  Median (range) 74.5 (66-93) 74 (66‐93) 74.5 (66-90)
Ethnicity, n (%)
  Not Hispanic or Latino 60 (93.8) 29 (90.6) 31 (96.9)
  Hispanic or Latino 1 (1.6) 1 (3.1) N/Aa

  Refused 3 (4.7) 2 (6.3) 1 (3.1)
Race, n (%)
  White 37 (57.8) 19 (59.4) 18 (56.3)
  Black or African-American 23 (35.9) 11 (34.4) 12 (37.5)
  Other 3 (4.7) 2 (6.3) 1 (3.1)
  Refused 1 (1.6) N/A 1 (3.1)
Health status, n (%)
  Excellent 1 (1.6) 1 (3.1) N/A
  Very good 11 (17.2) 3 (9.4) 8 (25.0)
  Good 29 (45.3) 17 (53.1) 12 (37.5)
  Fair 20 (31.3) 10 (31.3) 10 (31.3)
  Poor 3 (4.7) 1 (3.1) 2 (6.3)
PROMISb depression, n (%)
  Within normal limits 54 (84.4) 29 (90.6) 25 (78.1)
  Mild or moderate 10 (15.6) 3 (9.4) 7 (21.9)
CHAI,c n (%)
  Low 24 (38.1) 9 (28.1) 15 (48.4)
  Moderate 27 (42.9) 16 (50.0) 11 (35.5)
  High 12 (19.1) 7 (21.9) 5 (16.1)
Patient portal use
  Self-reported frequency, n (%)
   Never 2 (3.1) N/A 2 (6.3)
   1 to 6 times per year 1 (1.6) 1 (3.1) N/A
   7 to 12 times per year 10 (15.6) 4 (12.5) 6 (18.8)
   More than 12 times per year 51 (79.7) 27 (84.4) 24 (75.0)
  Self-reported activities, n (%)
   Requesting appointments 40 (62.5) 22 (68.8) 18 (56.3)
   Viewing laboratory results 63 (98.4) 32 (100.0) 31 (96.9)
   Refilling prescriptions 51 (79.7) 26 (81.3) 25 (78.1)
   Sending a message to the care team 58 (90.6) 29 (90.6) 29 (90.6)
   Paying bills 32 (50.0) 13 (40.6) 19 (59.4)
   Confirming appointments 57 (89.1) 29 (96.6) 28 (87.5)
   Other 2 (3.1) 1 (3.1) 1 (3.1)
  Actual use, n (%)
   Any questionnaire completion in the past

year
46 (71.9) 25 (78.1) 21 (65.6)

aN/A: not applicable.
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bPROMIS: patient-reported measurement information system.
cCHAI: Consumer Health Activation Index.

Intervention Feasibility and Acceptability
Our assessment of intervention feasibility revealed that 47%
(15/32) of participants in the intervention arm completed the
adherence assessments that were sent in their patient portal
accounts. Of those, only 1 indicated they had any adherence
challenges, according to EHR data, though this participant
self-reported they did not remember having any challenges.
Similarly, when asked by the research coordinator, 75%
(24/32) of intervention arm participants self-reported they
were unaware they had received an email or portal message
asking them to complete the PATTERN medication adher-
ence assessment, and therefore did not complete it. When
probed for an explanation, most indicated they had accessed
their email but did not notice the request (71%, 17/24). Of
those who self-reported receiving the request (25%, 8/32),
all but 1 found the adherence assessment to be somewhat
or very easy to access, and most (63%, 5/8) reported they
completed it. Of the 5 who said they completed the survey,
3 (60%) were very satisfied with the experience, 1 (20%)
was a little satisfied, and 1 (20%) did not reply. More-
over, although none of these participants reported having
any challenges with their medications, 2 revealed they had
discussed the medication assessment and medication taking
strategies with their clinical care teams and were satisfied
with that conversation. Participants who accessed but did
not complete the assessment (37%, 3/8), revealed it was not
because they encountered challenges accessing or responding
to it; rather, they indicated they did not want to complete it at
that time.

Discussion
This small patient randomized feasibility study examined
the feasibility and acceptability of the PATTERN interven-
tion among older adults with multiple chronic conditions
and polypharmacy from a large academic medical center
in Chicago, IL. Results revealed that the previsit delivery
of portal-based assessments has the potential to enhance
patient-provider communication about medication adherence
in primary care, as most of our sample self-reported being
active users of the patient portal and had a record of a
completed portal assessment in the EHR in the last year.
This is an important finding as our studies have previously
shown that while highly resource-intensive interventions can
increase medication adherence among older adults, less-inten-
sive options, such as portal-based assessments, are needed for
busy primary care clinics [7]. This finding also has far-reach-
ing implications, as health systems are increasingly relying
on patient-reported outcomes collected via the patient portal
[15-17].

However, less than half of all intervention arm participants
completed the PATTERN adherence assessment ahead of
their clinical care visit, as instructed. As such, the current
approach likely requires additional nudges or supports to
ensure all recipients are able to access and complete the
assessments in a timely manner. This could include (1)
information explaining how to know when assessments are
available for completion in the patient portal; (2) more
tailored information designed to entice recipients to open
the portal message; and (3) detailed information on how
to complete assessments on time. Prior portal-based studies
conducted among older adults have also shown that this
population could benefit from usability training [18,19]. Yet
beyond a “how-to” training, information on why portal-based
assessments are useful has also been identified as a need
[20]. Future studies should explore the nudges, supports, or
training older adults find acceptable, feasible, and appropri-
ate. Furthermore, it may be that assessment results need to
be sent to the patient ahead of their visit. These could be
accompanied by a list of result-specific questions (perhaps
even populated by artificial intelligence) that patients could
ask during their visit [21]. Not only would this list serve as a
reminder that they had completed the assessment, but as other
studies using question prompt lists have shown, it can further
care engagement [22,23].

The few participants in our study who reported completing
the PATTERN assessment noted they were largely satisfied
with it and the resulting conversations they had with their
care teams. Had we conducted posttest interviews immedi-
ately following the clinical care visit, more participants would
have likely been able to share their experiences and whether
they found the intervention to be acceptable. Increasingly,
studies are revealing that older adults typically have positive
experiences with patient portals and technology-delivered
assessments [24,25]

Results from this study need to be considered in light
of the study limitations. First, this was a small feasibility
study conducted within a single academic health system. It is
possible that a larger, more diverse study would have resulted
in different findings. However, the purpose of this study was
to obtain preliminary data that could inform a larger, more
diverse trial. There was also no age limit for participation in
this study. It is possible that PATTERN may be more feasible
for the “younger” older adults, for example, those individuals
who are between the ages of 65 and 75 years. Finally, we
may need to account for “proxy users,” other individuals
appointed by the patient to access and respond to needs in
their patient portal accounts. Although nearly all participants
in our study had not officially authorized “proxy use” in their
accounts, it is possible they relied on unofficial use. A recent
national survey revealed that nearly half of all older adults
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between the ages of 50 and 80 years have allowed others to
use their portal accounts [17]. This might occur if a patient’s
caregiver, for example, used the patient’s login information
to confirm appointments, update medication information, or
use other portal-based features, including assessments [26].
It is possible that participants in the PATTERN intervention
arm did not remember completing the medication adherence
assessment because their proxy user had completed it for
them.

In conclusion, PATTERN, a remote medication adherence
monitoring intervention, shows promise for use with older

primary care patients experiencing multiple chronic condi-
tions and polypharmacy. However, further adaptation and
training are needed to ensure participants are accessing their
patient portal accounts in a timely manner ahead of sched-
uled clinic visits. Results from this small feasibility study
may inform other research and clinical activities intending to
capture self-reported data from older adults via the patient
portal.

Acknowledgments
The work was funded in part by the National Institutes of Health’s National Institute on Aging, Grant Number P30AG059988.
REDCap software is supported by the National Institutes of Health’s National Center for Advancing Translational Sciences,
Grant Number UL1TR001422. The opinions expressed in this paper are those of the authors and do not necessarily represent
that of the National Institutes of Health.
Data Availability
Deidentified data pertaining to this study may be obtained with reasonable request from the corresponding author.
Conflicts of Interest
APP reports grants from Merck, Pfizer, RRF Foundation for Aging, Lundbeck, Gilead, and Eli Lilly through her institution;
and personal fees from Gilead and Remo Health. SCB reports grants from the NIH, Merck, Pfizer, RRF Foundation for Aging,
Lundbeck, Gilead, and Eli Lilly through her institution; and personal fees from Gilead, Pfizer, University of Westminster,
Lundbeck, and Luto outside the submitted work. RO reports grants from NIH through her institution. Dr. Wolf reports grants
from the NIH (NIA, NIDDK, NINR, NHLBI, NINDS), Gordon and Betty Moore Foundation, RRF Foundation for Aging and
Eli Lilly, Glaxo Smith Klein, and personal fees from Pfizer, Sanofi, Luto UK, University of Westminster, and Lundbeck. All
other authors have no relationships to disclose.
Multimedia Appendix 1
CONSORT flow diagram.
[PDF File (Adobe File), 132 KB-Multimedia Appendix 1]
References
1. Brown MT, Bussell JK. Medication adherence: WHO cares? Mayo Clin Proc. Apr 2011;86(4):304-314. [doi: 10.4065/

mcp.2010.0575] [Medline: 21389250]
2. Denneboom W, Dautzenberg MGH, Grol R, De Smet P. Analysis of polypharmacy in older patients in primary care

using a multidisciplinary expert panel. Br J Gen Pract. Jul 2006;56(528):504-510. [Medline: 16834876]
3. Delara M, Murray L, Jafari B, et al. Prevalence and factors associated with polypharmacy: a systematic review and meta-

analysis. BMC Geriatr. Jul 19, 2022;22(1):601. [doi: 10.1186/s12877-022-03279-x] [Medline: 35854209]
4. Marcum ZA, Hanlon JT, Murray MD. Improving medication adherence and health outcomes in older adults: an

evidence-based review of randomized controlled trials. Drugs Aging. Mar 2017;34(3):191-201. [doi: 10.1007/s40266-
016-0433-7] [Medline: 28074410]

5. Bailey SC, Oramasionwu CU, Wolf MS. Rethinking adherence: a health literacy-informed model of medication self-
management. J Health Commun. 2013;18 Suppl 1(Suppl 1):20-30. [doi: 10.1080/10810730.2013.825672] [Medline:
24093342]

6. Xu HY, Yu YJ, Zhang QH, Hu HY, Li M. Tailored interventions to improve medication adherence for cardiovascular
diseases. Front Pharmacol. 2020;11:510339. [doi: 10.3389/fphar.2020.510339] [Medline: 33364935]

7. Federman AD, O’Conor R, Mindlis I, et al. Effect of a self-management support intervention on asthma outcomes in
older adults: the SAMBA study randomized clinical trial. JAMA Intern Med. Aug 1, 2019;179(8):1113-1121. [doi: 10.
1001/jamainternmed.2019.1201] [Medline: 31180474]

8. O’Conor R, Arvanitis M, Wismer G, et al. Rationale and design of the regimen education and messaging in diabetes
(REMinD) trial. Contemp Clin Trials. Aug 2019;83:46-52. [doi: 10.1016/j.cct.2019.06.016] [Medline: 31260791]

9. Realising the potential of primary health care. OECD; May 30, 2020. URL: https://www.oecd.org/en/publications/
realising-the-potential-of-primary-health-care_a92adee4-en.html [Accessed 2025-04-17] [doi: 10.7748/phc.30.2.14.s14]

JMIR FORMATIVE RESEARCH Pack et al

https://formative.jmir.org/2025/1/e71676 JMIR Form Res 2025 | vol. 9 | e71676 | p. 6
(page number not for citation purposes)

https://jmir.org/api/download?alt_name=formative_v9i1e71676_app1.pdf
https://jmir.org/api/download?alt_name=formative_v9i1e71676_app1.pdf
https://doi.org/10.4065/mcp.2010.0575
https://doi.org/10.4065/mcp.2010.0575
http://www.ncbi.nlm.nih.gov/pubmed/21389250
http://www.ncbi.nlm.nih.gov/pubmed/16834876
https://doi.org/10.1186/s12877-022-03279-x
http://www.ncbi.nlm.nih.gov/pubmed/35854209
https://doi.org/10.1007/s40266-016-0433-7
https://doi.org/10.1007/s40266-016-0433-7
http://www.ncbi.nlm.nih.gov/pubmed/28074410
https://doi.org/10.1080/10810730.2013.825672
http://www.ncbi.nlm.nih.gov/pubmed/24093342
https://doi.org/10.3389/fphar.2020.510339
http://www.ncbi.nlm.nih.gov/pubmed/33364935
https://doi.org/10.1001/jamainternmed.2019.1201
https://doi.org/10.1001/jamainternmed.2019.1201
http://www.ncbi.nlm.nih.gov/pubmed/31180474
https://doi.org/10.1016/j.cct.2019.06.016
http://www.ncbi.nlm.nih.gov/pubmed/31260791
https://www.oecd.org/en/publications/realising-the-potential-of-primary-health-care_a92adee4-en.html
https://www.oecd.org/en/publications/realising-the-potential-of-primary-health-care_a92adee4-en.html
https://doi.org/10.7748/phc.30.2.14.s14
https://formative.jmir.org/2025/1/e71676


10. Yoon ES, Hur S, Curtis LM, et al. A multifaceted intervention to improve medication adherence in kidney transplant
recipients: an exploratory analysis of the fidelity of the TAKE IT trial. JMIR Form Res. May 5, 2022;6(5):e27277. [doi:
10.2196/27277] [Medline: 35511225]

11. Pack AP, Bailey SC, O’Conor R, et al. Phenotyping adherence through technology-enabled reports and navigation (the
PATTERN Study): qualitative study for intervention adaptation using the exploration, preparation, implementation, and
sustainment framework. JMIR Form Res. Oct 17, 2024;8:e54916. [doi: 10.2196/54916] [Medline: 39418094]

12. Harris PA, Taylor R, Thielke R, Payne J, Gonzalez N, Conde JG. Research electronic data capture (REDCap)--a
metadata-driven methodology and workflow process for providing translational research informatics support. J Biomed
Inform. Apr 2009;42(2):377-381. [doi: 10.1016/j.jbi.2008.08.010] [Medline: 18929686]

13. Cella D, Riley W, Stone A, et al. The patient-reported outcomes measurement information system (PROMIS) developed
and tested its first wave of adult self-reported health outcome item banks: 2005-2008. J Clin Epidemiol. Nov
2010;63(11):1179-1194. [doi: 10.1016/j.jclinepi.2010.04.011] [Medline: 20685078]

14. Wolf MS, Smith SG, Pandit AU, et al. Development and validation of the consumer health activation index. Med Decis
Making. Apr 2018;38(3):334-343. [doi: 10.1177/0272989X17753392] [Medline: 29436308]

15. Deshpande PR, Rajan S, Sudeepthi BL, Abdul Nazir CP. Patient-reported outcomes: a new era in clinical research.
Perspect Clin Res. Oct 2011;2(4):137-144. [doi: 10.4103/2229-3485.86879] [Medline: 22145124]

16. Smith SM, Wallace E, O’Dowd T, Fortin M. Interventions for improving outcomes in patients with multimorbidity in
primary care and community settings. Cochrane Database Syst Rev. Jan 15, 2021;1(1):CD006560. [doi: 10.1002/
14651858.CD006560.pub4] [Medline: 33448337]

17. Kirch M, Solway E, Roberts S, et al. Use and experiences with patient portals among older adults: University of
Michigan national poll on healthy aging. University of Michigan; 2023. URL: https://www.healthyagingpoll.org/reports-
more/report/use-and-experiences-patient-portals-among-older-adults [Accessed 2025-04-17]

18. Son H, Nahm ES, Zhu S, et al. Older adults’ perception on and use of patient portals: a comparative analysis of two
samples. Comput Inform Nurs. Jan 1, 2022;40(1):61-68. [doi: 10.1097/CIN.0000000000000802] [Medline: 34347646]

19. Nahm ES, Son H, Yoon JM. Older adults’ use of patient portals: Experiences, challenges, and suggestions shared
through discussion board forums. Geriatr Nurs. 2020;41(4):387-393. [doi: 10.1016/j.gerinurse.2019.12.001] [Medline:
31899003]

20. Price-Haywood EG, Harden-Barrios J, Ulep R, Luo Q. eHealth literacy: patient engagement in identifying strategies to
encourage use of patient portals among older adults. Popul Health Manag. Dec 2017;20(6):486-494. [doi: 10.1089/pop.
2016.0164] [Medline: 28384076]

21. Vordenberg SE, Nichols J, Marshall VD, Weir KR, Dorsch MP. Investigating older adults’ perceptions of AI tools for
medication decisions: vignette-based experimental survey. J Med Internet Res. Dec 16, 2024;26:e60794. [doi: 10.2196/
60794] [Medline: 39680885]

22. Brandes K, Linn AJ, Butow PN, van Weert JCM. The characteristics and effectiveness of question prompt list
interventions in oncology: a systematic review of the literature. Psychooncology. Mar 2015;24(3):245-252. [doi: 10.
1002/pon.3637] [Medline: 25082386]

23. Sansoni JE, Grootemaat P, Duncan C. Question prompt lists in health consultations: a review. Patient Educ Couns. Jun 3,
2015:S0738-3991(15)00258-X. [doi: 10.1016/j.pec.2015.05.015] [Medline: 26104993]

24. Weir KR, Maitah Y, Vordenberg SE. Older adults’ experiences with an online survey. JMIR Hum Factors. Jan 8,
2025;12:e65684. [doi: 10.2196/65684] [Medline: 39773887]

25. Sakaguchi-Tang DK, Bosold AL, Choi YK, Turner AM. Patient portal use and experience among older adults:
systematic review. JMIR Med Inform. Oct 16, 2017;5(4):e38. [doi: 10.2196/medinform.8092] [Medline: 29038093]

26. Wolff JL, Dukhanin V, Burgdorf JG, DesRoches CM. Shared access to patient portals for older adults: implications for
privacy and digital health equity. JMIR Aging. May 4, 2022;5(2):e34628. [doi: 10.2196/34628] [Medline: 35507405]

ABBREVIATIONS
CHAI: Consumer Health Activation Index
EHR: electronic health record
PATTERN: Phenotyping Adherence Through Technology-Enabled Reports and Navigation
PROMIS: patient-reported measurement information system

Edited by Amaryllis Mavragani; peer-reviewed by Marcia Shade, Sharon Leitch; submitted 23.01.2025; final revised
version received 11.02.2025; accepted 13.02.2025; published 24.04.2025

Please cite as:

JMIR FORMATIVE RESEARCH Pack et al

https://formative.jmir.org/2025/1/e71676 JMIR Form Res 2025 | vol. 9 | e71676 | p. 7
(page number not for citation purposes)

https://doi.org/10.2196/27277
http://www.ncbi.nlm.nih.gov/pubmed/35511225
https://doi.org/10.2196/54916
http://www.ncbi.nlm.nih.gov/pubmed/39418094
https://doi.org/10.1016/j.jbi.2008.08.010
http://www.ncbi.nlm.nih.gov/pubmed/18929686
https://doi.org/10.1016/j.jclinepi.2010.04.011
http://www.ncbi.nlm.nih.gov/pubmed/20685078
https://doi.org/10.1177/0272989X17753392
http://www.ncbi.nlm.nih.gov/pubmed/29436308
https://doi.org/10.4103/2229-3485.86879
http://www.ncbi.nlm.nih.gov/pubmed/22145124
https://doi.org/10.1002/14651858.CD006560.pub4
https://doi.org/10.1002/14651858.CD006560.pub4
http://www.ncbi.nlm.nih.gov/pubmed/33448337
https://www.healthyagingpoll.org/reports-more/report/use-and-experiences-patient-portals-among-older-adults
https://www.healthyagingpoll.org/reports-more/report/use-and-experiences-patient-portals-among-older-adults
https://doi.org/10.1097/CIN.0000000000000802
http://www.ncbi.nlm.nih.gov/pubmed/34347646
https://doi.org/10.1016/j.gerinurse.2019.12.001
http://www.ncbi.nlm.nih.gov/pubmed/31899003
https://doi.org/10.1089/pop.2016.0164
https://doi.org/10.1089/pop.2016.0164
http://www.ncbi.nlm.nih.gov/pubmed/28384076
https://doi.org/10.2196/60794
https://doi.org/10.2196/60794
http://www.ncbi.nlm.nih.gov/pubmed/39680885
https://doi.org/10.1002/pon.3637
https://doi.org/10.1002/pon.3637
http://www.ncbi.nlm.nih.gov/pubmed/25082386
https://doi.org/10.1016/j.pec.2015.05.015
http://www.ncbi.nlm.nih.gov/pubmed/26104993
https://doi.org/10.2196/65684
http://www.ncbi.nlm.nih.gov/pubmed/39773887
https://doi.org/10.2196/medinform.8092
http://www.ncbi.nlm.nih.gov/pubmed/29038093
https://doi.org/10.2196/34628
http://www.ncbi.nlm.nih.gov/pubmed/35507405
https://formative.jmir.org/2025/1/e71676


Pack A, Bailey SC, O'Conor R, Velazquez E, Wismer G, Yeh F, Curtis LM, Alcantara K, Wolf MS
A Portal-Based Intervention (PATTERN) Designed to Support Medication Use Among Older Adults: Feasibility and
Acceptability Study
JMIR Form Res 2025;9:e71676
URL: https://formative.jmir.org/2025/1/e71676
doi: 10.2196/71676

© Allison Pack, Stacy C Bailey, Rachel O'Conor, Evelyn Velazquez, Guisselle Wismer, Fangyu Yeh, Laura M Curtis,
Kenya Alcantara, Michael S Wolf. Originally published in JMIR Formative Research (https://formative.jmir.org), 24.04.2025.
This is an open-access article distributed under the terms of the Creative Commons Attribution License (https://creativecom-
mons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any medium, provided the original
work, first published in JMIR Formative Research, is properly cited. The complete bibliographic information, a link to the
original publication on https://formative.jmir.org, as well as this copyright and license information must be included.

JMIR FORMATIVE RESEARCH Pack et al

https://formative.jmir.org/2025/1/e71676 JMIR Form Res 2025 | vol. 9 | e71676 | p. 8
(page number not for citation purposes)

https://formative.jmir.org/2025/1/e71676
https://doi.org/10.2196/71676
https://formative.jmir.org
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://formative.jmir.org
https://formative.jmir.org/2025/1/e71676

	A Portal-Based Intervention (PATTERN) Designed to Support Medication Use Among Older Adults: Feasibility and Acceptability Study
	Introduction
	Methods
	Study Design
	Eligibility Criteria, Recruitment, and Setting
	Randomization
	Intervention Activities
	Data Collection Activities
	Measures
	Analysis
	Ethical Considerations

	Results
	Participant Characteristics
	Intervention Feasibility and Acceptability

	Discussion


