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Purpose: Medical decision-making in older adults with multiple chronic conditions and polypharmacy should include the individual
patient’s treatment preferences. We developed and pilot-tested an electronic instrument (PolyPref) to elicit patient preferences in
geriatric polypharmacy.

Patients and Methods: PolyPref follows a two-stage direct approach to preference assessment. Stage 1 generates an individual
preselection of relevant health outcomes and medication regimen characteristics, followed by stage 2, in which their importance is
assessed using the Q-sort methodology. The feasibility of the instrument was tested in adults aged >70 years with >2 chronic conditions
and regular intake of >5 medicines. After the assessment with PolyPref, the patients rated the tool with regard to its comprehensibility and
usability and assessed the accuracy of the personal result. Evaluators rated the patients’ understanding of the task.

Results: Eighteen short-term health outcomes, 3 long-term health outcomes, and 8 medication regimen characteristics were included
in the instrument. The final population for the pilot study comprised 15 inpatients at a clinic for geriatric rehabilitation with a mean age
of 80.6 (+ 6.0) years, a median score of 28 (range 25-30) points on the Mini-Mental State Examination, and a mean of 11.6 (+ 3.6)
regularly taken medicines. Feedback by the patients and the evaluators revealed ratings in favor of understanding and comprehensi-
bility of 86.7% to 100%. The majority of the patients stated that their final result summarized the most important aspects of their
pharmacotherapy (93.3%) and that its ranking order reflected their personal opinion (100%). Preference assessment took an average of
35 (+ 8.5) min, with the instrument being handled by the evaluator in 14 of the 15 participants.

Conclusion: Preference assessment with PolyPref was feasible in older adults with multiple chronic conditions and polypharmacy,
offering a new strategy for the standardized evaluation of patient priorities in geriatric pharmacotherapy.

Keywords: geriatric pharmacotherapy, medication priorities, multimorbidity, multiple chronic conditions, patient-centered, preference
assessment

Introduction
In preference-sensitive medical situations, there is more than one valid therapeutic approach and choice should be based
on the values of the individual patient.' The pharmacotherapy of frail older adults with multiple chronic conditions is
characterized by preference-sensitive treatment decisions.” The American Geriatrics Society has defined the elicitation
and incorporation of patient preferences into medical decision-making as a guiding principle for the care of older adults
with multimorbidity.® Including the individual health priorities of older patients can reduce treatment burden, support
deprescribing, and might address underuse.”

To date, instruments that measure medication preferences in older patients have primarily targeted disease-specific
contexts such as age-related macular degeneration, osteoporosis,® or anticoagulation treatment in atrial fibrillation.” Few
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measurement instruments have assessed medication preferences in the context of geriatric multimorbidity.® Examples
include a discrete choice experiment evaluating the trade-offs between the risk of fall injury, symptomatic side effects,
and the preventive benefits of antihypertensive drug therapy,” and a scenario-based approach to measure the patients’
willingness to take medication for the prevention of cardiovascular disease.'® The so-called Outcome Prioritization Tool,
which allows for prioritizing between four universal health outcomes, has been used in several different studies and
employed as a starting point to propose medication changes in primary care patients.'' Moreover, two separate research
groups have developed strategies to deliver pharmacist-led medication reviews that focus on the individual goals of older
adults with multiple chronic conditions.'*** The Drug use Reconsidered in the Elderly using goal Attainment scales
during Medication Review (DREAMeR) study evaluated an intervention focused on a patient-centered comprehensive
medication review. The medication review, amongst others, explored common health complaints and their relation to the
patient’s medicines, practical issues of medication use, as well as possible adverse drug reactions, and helped the patient
define health-related goals using goal attainment scales.'*'> In the intervention group health-related quality of life as
measured with the EuroQol-Visual Analogue Scale improved and the number of health complaints impacting daily life
decreased 3 and 6 months after the baseline assessment. '

Elaborate medication reviews are time-consuming and might not be feasible in every setting. Computerized assess-
ment instruments based on a thorough evaluation of the actual characteristics as well as benefit and risks of the numerous
medicines commonly used in geriatric polypharmacy could be valuable in introducing preference-focused prescribing
into routine patient care. Both preventive medicines and drugs for the relief of physical symptoms contribute to
polypharmacy,'® and point to a variety of short-term and long-term health outcomes that may be modified by tailoring
pharmacotherapy. Symptom burden is high in geriatric multimorbidity and a mean number of 8.5 symptoms has been
reported for older patients with multiple chronic conditions.!” Because polypharmacy is associated with an increased risk
for adverse drug reactions,'® symptoms might not only be pharmacologically alleviated, but also triggered or aggravated
by a given drug. In addition to therapeutic outcome goals, the evaluation of preferences in polypharmacy should also
include the patient’s attitude toward the practical implementation of the medication regimen. '’

Therefore, the aim of our research project was to develop an instrument for the collection of patient preferences in
geriatric pharmacotherapy that reflects the complexity of the context by considering the most relevant drug-related health
outcomes as well as medication regimen characteristics. To enable an individual preference assessment in this multi-
variable setting, we developed a software-based instrument and investigated its feasibility in the target population.

Materials and Methods

Development of PolyPref
Structure of the Instrument

PolyPref is an electronic instrument that can be presented to the patient on a stationary or portable computer. The layout
of the software allows patients to complete preference assessment independently or with the assistance of a healthcare
worker. Questioning during preference assessment adapts to the answers of the individual patient. The design of PolyPref
was based on a direct, two-stage self-explicated approach of preference elicitation. Figure 1 depicts the basic structure of
the instrument. In stage 1, the respondent is guided through a comprehensive list of health outcomes and medication
regimen characteristics and asked to make an individual pre-selection of the most relevant aspects. Stage 2 finalizes the
preference assessment with the importance rating of the previously selected attributes.

Stage | — Section |: Selection of Short-Term Health Outcomes

Stage 1 was divided into three consecutive sections. In section 1 “Short-term health outcomes” we aimed to confront the
respondent with an extensive range of medical symptoms that may affect the immediate quality of life and functionality
of older patients and may be relieved by the addition or withdrawal of certain medicines. To ensure that the medical
symptoms included in the tool were drug-related, we analyzed a set of approximately 50 medicines commonly used in
geriatric medicine with regard to associated favorable short-term health effects, ie, symptoms that the medicine is
intended to control, and unfavorable health effects, ie, symptoms possibly caused by the medicine. These medicines were
taken from the A (indispensable) and B (beneficial) rating categories of the Fit fOR The Aged (FORTA) classification.*

1734 https: Patient Preference and Adherence 2022:16

Dove!


https://www.dovepress.com
https://www.dovepress.com

Dove Eidam et al

Section 1: Short-term health outcomes
(Improvement of symptoms)

Section 2: Long-term health outcomes
(Willingness to use a preventive medication)

Stage 1

Section 3: Medication regimen characteristics
(eg, number of medicines, dosing frequency)

Section 4: Importance rating (Q-sort)
Improvement of 1-5 selected short-term health outcomes
(Substitute “My medication should relieve my physical complaints and
provide me with a good quality of life in the present.”)

+
“My medication should protect me from a severe illness (eg, a heart
attack, stroke, or fracture) in the future.”

“My medication should help to stabilize my chronic iliness (eg, of the
heart, lungs, or kidneys) and reduce the number of hospitalizations in
the future.”

+
Modification of 1-3 selected medication regimen characteristics
(Substitute “Take as few medicines as possible.”)

Stage 2

Figure | Basic structure of PolyPref, an electronic tool to elicit patient preferences regarding their drug treatment in geriatric patients with polypharmacy.

Notes: In stage |, the respondent is presented with a comprehensive list of health outcomes and medication regimen characteristics and asked to make an individual
preselection of the most relevant aspects. Stage 2 produces the final result of the preference assessment using the Q-sort methodology. The respondent is requested to give
importance ratings for the previously selected short-term health outcomes and medication regimen characteristics and two long-term health outcomes.

We complemented the list with additional medicines frequently used at our geriatric center. Adverse drug reactions were
then identified for these medicines with the help of the respective United States Food and Drug Administration (FDA)
drug labels. We considered adverse reactions that occurred with an incidence of > 1% and more frequently than in the
placebo group. For medicines not approved by the FDA as well as for indications and usage we referred to the German
summary of product characteristics. We focused on adverse drug reactions directly affecting a patient’s health-related
quality of life while omitting adverse but asymptomatic changes in laboratory values.

All symptoms were listed and provisionally categorized into symptom groups based on common health complaints in
older adults.>'*> We also added the category “gait instability and fear of falling” to reflect the property of certain
medicines to increase fall risk in older adults.>* The list was reviewed and validated by an expert group (3 geriatricians, 2
clinical pharmacists, and 1 clinical pharmacologist). These experts were asked to verify that all symptom groups are
prevalent in geriatric medicine and relevant for the health-related quality of life of older patients, that they are
pharmacologically modifiable, and that no relevant symptoms were omitted.
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PolyPref respondents are asked to rate how strongly they are affected by the respective symptoms on a 5-point Likert
scale (Figure 2). In case respondents select more than five symptom groups as at least partly relevant (midpoint on Likert
scale), they are asked to choose the five most relevant groups in an additional intermediate step.

Stage | — Section 2: Long-Term Health Outcomes
Section 2 was designed to familiarize the patient with the topic of preventive medication. Based on previously published
research assessing the willingness of older patients to take medication for the prevention of cardiovascular disease and

1024.25 we created three medication scenarios. In each scenario the respondents are asked if they are willing

hip fractures,
to take a hypothetical medicine (for the prevention of cardiovascular events, osteoporotic fractures, and for the
stabilization of chronic, eg, cardiovascular disease) and if they are willing to accept mild adverse drug reactions (ie,

adverse drug reactions not affecting daily life) for the benefit of prevention.

Stage | — Section 3: Medication Regimen Characteristics
For section 3 we made use of a comprehensive list of complexity characteristics of treatment regimens from a previous

2627 and selected those characteristics that could be favorably influenced by medication changes (eg, number of

study
medicines, dosing frequency, splitting of tablets). Respondents are requested to rate how strongly they are bothered by
each of the characteristics on a 5-point Likert scale. In case respondents select more than three medication regimen
characteristics as at least partly applicable (midpoint on Likert scale), they are asked to choose the three most important

characteristics in an additional intermediate step.

Stage 2: Importance Rating with Q-Sort Methodology

The so-called “Q-sort methodology” forces the respondent to trade-off between different attributes by sorting them into
importance categories, the latter mimicking a normal distribution. For instance, with a total of ten attributes the
respondent is first asked to select the most important attribute, followed by the two second most important attributes.
In the next step, the respondent is asked to select the least important attribute and finally the two second least important
attributes, resulting in five importance categories with 1:2:4:2:1 attributes.”® Based on the individual choices made in
stage 1 and the number of relevant attributes selected, respondents give importance ratings for 4 to 10 pharmacologically
achievable health outcomes and modifications of medication regimen characteristics in stage 2 of PolyPref. In case

1. FOOD INTAKE AND DIGESTION 5. DISTURBED SLEEP 10. OTHER COMPLAINTS
Gastro-intestinal complaints Disturbed sleep Visual complaints (eg blurred vision)
Loss of appetite Skin complaints

6. URINARY COMPLAINTS

Oral complaints (dry mouth or altered sense of Other symptom
taste) Urinary complaints (eg very frequent urination,
urinary incontinence)
,How strongly are you affected by...“
7. CHANGES IN VITALITY The participants are asked to consider complaints
2. PAIN AND PARESTHESIA ) . that have been present for at least four weeks
Fatigue or drowsiness and to rate them on a 5-point Likert scale:
Pain or paresthesia
Not affected

8. CHANGES IN MENTAL WELL-BEING ) ) ) )
Slightly affected: intermittently affected without

Restlessness, nervousness or anxiety negative effect on quality of life
3. BREATHING Depressed mood and listlessness Partly affected: intermittently affected, intermittent
Effort dyspnea negative effect on quality of life
Changes in thinking (eg feeling “mixed-up”,
difficulties concentrating) Affected: permanently affected, negative effect on
quality of life, might have given up valued
activities due to health complaint
4. HEART AND CIRCULATION 9. IMPAIRED MOBILITY Wiy e afasiedt memEmETy afass], fEms
Edema Involuntary movements (trembling, twitching) to refer to aids or the help of other people to
manage activities of daily living due to health
Vertigo/dizziness Gait instability and fear of falling complaint
Figure 2 Symptom groups included in section | (stage |) of PolyPref.
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respondents do not select any relevant short-term health outcomes or medication regimen characteristics in sections 1 and
3 of stage 1 of the tool, they are presented with a substitute attribute for each section (Figure 1). To ensure the
representation of the three different categories of attributes during the final importance ratings, we decided to confront
every respondent — irrespective of the answers given in stage 1 — with the same two long-term health outcomes in the
Q-sort exercise (Figure 1). The result of the Q-sort exercise yields the final result of the preference assessment with
PolyPref.

Programming
The tool was developed as a Windows Forms application, written in the C# programming language (.NET Framework
version 4.6.1). The output of the surveys was exported to a comma-separated values (CSV) file.

Pretest

A preliminary prototype for the PolyPref tool was pretested anonymously in a convenience sample of 9 older patients
maintained on > 5 regular medicines (Center for Geriatric Medicine, Clinic of geriatric rehabilitation, Agaplesion
Bethanien Hospital, Heidelberg, Germany). Additionally, the prototype was presented during a meeting of the
interdisciplinary Medication and Quality of Life (MedQoL) research group to obtain expert feedback.”® Slight
modifications and minor rephrasing of the wording were carried out based on the feedback from both the pretest and
the presentation.

Final Version of PolyPref

Stage 1 of the final version of PolyPref comprised 29 questions: 18 questions targeting medical symptoms were included
in section 1 (Figure 2), three hypothetical medications in section 2, and 8 medication regimen characteristics in section 3.
Screenshots of the different sections and the final result of the task can be found in the Electronic Supplementary
Material Figures S1-S5 .

Pilot Study

The study was approved by the responsible Ethics Committee of the Medical Faculty of Heidelberg University (S-766/
2018) and registered with the German Clinical Trials Register (DRKS00016728) before inclusion of the first participant.
All study procedures were carried out in accordance with the Declaration of Helsinki.

Study Population

Eligible patients were aged > 70 years, with > 2 chronic conditions, and polypharmacy defined as the regular intake of > 5
medicines. They were mentally and physically fit to participate in the study as judged by a medical member of the study group
or the attending physician. Exclusion criteria comprised a score of < 23 points on the Mini-Mental State Examination
(MMSE),* a formal diagnosis of dementia, insufficient knowledge of the German language, and missing written informed
consent.

Study Objectives and Procedures

We aimed to assess the feasibility of preference elicitation with PolyPref by examining its usability and comprehensi-
bility as well as the effort imposed on the older respondents during the assessment. We also asked whether the
participants found the individual preference evaluation with PolyPref beneficial and appropriate.

After giving written informed consent, the participant’s comorbidities, medication, and score on the MMSE were noted
from the patient’s file. The completeness of the recorded medication was verified with the participants and they were asked
to provide their sociodemographic data. Prior to performing the preference assessment, we collected a set of additional
questionnaires. The 15-item Geriatric Depression Scale (GDS)?' was used to characterize the participants’ affective status.
With the consent of the license holder (IQVIA, Durham, NC, USA), we modified the German version of the “Treatment
Satisfaction Questionnaire for Medication” (TSQM),** usually directed towards therapy with a single specific drug, to
assess the participants’ satisfaction with their current medication. We developed an unofficial, paper-based German
translation of the Now vs Later tool*® to evaluate the relative importance that the participants attributed to their present
versus their future quality of life.
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Preference assessment with PolyPref was carried out during an interview with a trained research associate (AE or
AR), and monitoring by the second interviewer was mandatory during the first five assessments. The electronic tool
was presented on a laptop, and the participants could opt to navigate the software themselves or to have it operated
by the interviewer. In either case, participants were placed in front of the laptop monitor and asked to follow along
while the interviewer read the textual content on the screen (explanatory information, instructions) to them. After
completion of the preference task, both the participant and the interviewer filled in a feedback questionnaire, rating
the comprehensibility, usability, benefit, and effort of the task (respondent) as well as the understanding and
handling of the instrument by the participant (interviewer). To collect further information regarding the validity
of preference assessment with PolyPref, the participants were asked to evaluate the congruence of their individual
results with their actual preferences. Participants gave their feedback on a 5-point rating scale of 1 (= agreement) to
5 (= disagreement). Interviewers gave their feedback on a 3-point rating scale.

Analysis

We used descriptive statistics to present the characteristics of the participants as well as the results of the feedback
questionnaires and the preference task. The participants’ feedback was summarized as “favors agreement” (rating
categories 1 and 2) and “favors disagreement” (rating categories 4 and 5). The results of the assessment with the Now
vs Later tool were categorized (1 = focus on present health, —1 = focus on future health, 0 = equally important) and
compared to the responses regarding the importance of short-term and long-term health outcomes during the interview
with PolyPref. Differences in mean age between participants who chose a long-term health outcome as most important
and those who chose a short-term health outcome as most important were assessed using a two-tailed unpaired #-test.
A two-sided p-value < 0.05 was considered statistically significant. All statistical analyses were performed using IBM
SPSS Statistics version 27 (IBM Deutschland GmbH, Ehningen, Germany).

Results
Study Population

From April to August 2019, we recruited a convenience sample of 18 inpatients at the clinic of geriatric
rehabilitation at Agaplesion Bethanien Hospital (Heidelberg, Germany), and 15 participants were ultimately included
in the analyses. One participant decided to drop out of the study after partial completion of the additional
questionnaires. Two participants were excluded because they were confronted with an incorrect sequence of the
Q-sort exercise (initial software error).

The characteristics of the final study population are listed in Table 1. We included eight women (53.3%) and seven
men (46.7%) with a mean age of 80.6 (+ 6.0) years and a median score of 28 points on the MMSE. They took a mean of
11.6 (+ 3.6) regular medicines and 66.7% (n = 10) had a medical history of severe cardiovascular events (stroke,
myocardial infarction, decompensated heart failure) and/or osteoporotic fractures. All 15 participants indicated that they
were at least somewhat satisfied with their current medication (TSQM item 14). Forty percent (n = 6) rated their present
quality of life as more important than their future quality of life one year from now.

Preference Assessment with PolyPref

The interview with PolyPref took on average 35 (+ 8.5) min to complete, with a range of 19 to 47 min. Only one
participant chose to operate the software without assistance. The minimum number of attributes in stage 2 (Q-sort
exercise) was 6 (n = 1), the maximum number 10 (n = 9).

Table 2 details the feedback of the interviewers and the respondents. Using seven different evaluation criteria, the
interviewers found, depending on the respective criterion, 86.7% (n = 13) to 100% (n = 15) of the respondents to have
unimpaired understanding. Thirteen patients (86.7%) gave consistent answers throughout the interview, and all partici-
pants but one showed a thorough understanding of the requirements of the different sections of the tool (n = 14; 93.3%).
Because the software was operated by the interviewer in 93.3% of the assessments (n = 14), we did not list any ratings
for the handling of the instrument.
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Table | Characteristics of the Study Population (n = 15)
Characteristic Value
Age (years), mean (SD)/median (range) 80.6 (6.0)/80.0 (71-94)
Female, n (%) 8 (53.3)
German native speaker, n (%) 15 (100)
Marital status, n (%)
Single 2(133)
Married/partner 7 (46.7)
Divorced 2 (13.3)
Widowed 4 (26.7)
Housing situation, n (%)
Lives alone 7 (46.7)
Shares household with 2 | person 8 (53.3)
Institution 0 (0)
Other 0 (0)
Highest level of formal education, n (%)
8-year degree 5 (333)
10-year degree 5 (333)
13-year degree 2 (13.3)
University degree 3 (20.0)
MMSE score, median (range) 28 (25-30)
GDS score, median (range) 5 (1-8)
Diagnosis prior to rehabilitation, n (%)
Infection 6 (40.0)
Injurious fall 6 (40.0)
Non-traumatic osteoporotic fracture 2 (13.3)
Stroke 2 (13.3)
Other 9 (60.0)
History of, n (%)
Severe cardiovascular event 8 (53.3)
o Stroke 4 (26.7)
o Myocardial infarction 4 (26.7)
o Decompensated heart failure 3 (20.0)
Osteoporotic fracture 7 (46.7)
Number of medicines (chronic intake), mean (SD)/median (range) 11.6 (+ 3.6)/10.0 (8-19)
(Continued)
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Table 1 (Continued).

Characteristic Value

TSQM item |4 (overall satisfaction with medication), n (%)

Somewhat satisfied 3 (20.0)
Satisfied 7 (46.7)
Very satisfied 4 (26.7)
Extremely satisfied | (6.7)

Now vs Later tool: time frame | year, n (%)

Present quality of life more important 6 (40.0)
Future quality of life more important 2 (13.3)
Both equally important 7 (46.7)

Now vs Later tool: time frame 5 years, n (%)

Present quality of life more important 7 (46.7)
Future quality of life more important I (6.7)
Both equally important 7 (46.7)

Abbreviations: GDS, Geriatric Depression Scale; MMSE, Mini-Mental State Examination; SD, standard deviation; TSQM,
Treatment Satisfaction Questionnaire for Medication.

The majority of the respondents confirmed that the instrument was well understandable: all participants found that
the text was phrased intelligibly and questioning logical, and 13 participants (86.7%) rated the instructions to be
unambiguous (Table 2). With regard to the usability of the tool, 12 respondents (80.0%) confirmed the readability of
the textual content and 13 respondents (86.7%) found the visual design to be clear. Concerning the effort required for
the task, 86.7% (n = 13) did not consider the assessment with the instrument to be exhausting, and only one participant
reported becoming tired during the course of the survey. Most respondents (n = 13; 86.7%) considered the topic of the
study to be important. As far as the evaluation of the individual final result was concerned, 93.3% of the respondents

Table 2 Feasibility and Validity of Preference Elicitation with PolyPref — Feedback of Interviewers and Participants

Feedback of Interviewers
Understanding, n (%) Yes Partly/ No
Questionable
Reads the entire instructions 14 (93.3) 1 (6.7)
Understands the aim of the study 14 (93.3) 1 (6.7)
Understands the requirements of the different sections 14 (93.3) 1 (6.7)
Answers consistently 13 (86.7) 2 (13.3)
Needs little reassurance 14 (93.3) 1 (6.7)
Relates statements to oneself 15 (100)
Makes independent and confident decisions 13 (86.7) 2 (13.3)
(Continued)
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Table 2 (Continued).

Feedback of Participants

Evaluation of Final Result, n (%) Agreement Disagreement
| O O | |
Summarizes the most important aspects of my pharmacotherapy 11 (73.3) 3 (20.0) | I (6.7)
Ranking order reflects my personal opinion 12 (80.0) 3 (20.0)
Could provide meaningful assistance in a conversation with my physician | 10 (66.7) 2(13.3) | 1(6.7) 2 (13.3)

Comprehensibility of Content, n (%)

Textual content was phrased intelligibly Il (73.3) 4 (26.7)

Instructions were unambiguous 10 (66.7) 3(20.0) | 2 (13.3)

It was clear to me what | had to do 12 (80.0) | (6.7) 1 (6.7) 1 (6.7)
Structure of the questioning is logical 9 (60.0) 6 (40.0)

Effort, n (%)

Interview was exhausting 1 (6.7) I (6.7) 3 (20.0) | 10 (66.7)

Got tired during the course of the interview 1 (6.7) 1 (6.7) 13 (86.7)

Benefit, n (%)

Study participation was a waste of time 3 (20.0) 1 (6.7) 11 (73.3)

Topic is important 13 (86.7) 1 (6.7) 1 (6.7)

Usability, n (%)

Laptop easy to operate 1 (6.7)
Clear visual design (2 missing) Il (73.3) 2 (13.3)
Good readability of textual content 11 (73.3) | (6.7) 3 (20.0)

(n = 14) stated that their final result summarized the most important aspects of their pharmacotherapy, and all
participants confirmed that the ranking order in their final result properly reflected their personal opinion.
Eighty percent (n = 12) agreed that their personal results could enrich the conversation with their physician.

Table 3 depicts the results of the preference assessment. Eight participants (53.3%) rated one of the two long-term
health outcomes as the most important goal to achieve with their medication, seven participants (46.7%) rated a short-
term health outcome as most important. Participants who rated a long-term health outcome as most important (mean age
82.9 + 6.6 years) and participants who rated a short-term health outcome as most important (mean age 78.0 + 4.2 years)
did not differ in mean age (p = 0.118). Three respondents (20.0%) mentioned only short-term health outcomes and none
of the long-term health outcomes within their first two importance categories. Only one participant rated a characteristic
of the medication regimen — the number of the medicines taken — in the first two categories.

On the Now vs Later tool, all of the eight participants who chose a long-term health outcome as their primary
goal valued their present quality of life as either more important than or equally important as their quality of life
one year into the future. Seven of these eight participants had a prior diagnosis of severe cardiovascular event or
osteoporotic fracture.
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Table 3 Importance Ratings of Health Outcomes and Medication Regimen
Characteristics in the First Two Importance Categories of the Q-Sort Exercise

Most important attribute of medication (n = 15) N (%)
Short-term health outcome 7 (46.7)
Improvement of gait instability and fear of falling 3 (20.0)
Improvement of pain or paresthesia 3 (20.0)
Improvement of gastro-intestinal complaints | (6.7)
Long-term health outcome 8 (53.3)
Prevention of severe illness (cardiovascular event or fracture) 4 (26.7)
Stabilization of chronic condition 4 (26.7)
Medication regimen characteristic 0 (0)
Second importance category (n = 28)* N (%)
Short-term health outcome 17 (60.7)
Improvement of gait instability and fear of falling 4 (14.3)
Improvement of disturbed sleep 3 (10.7)
Improvement of visual complaints 2 (7.1)
Improvement of edema 2(7.1)
Improvement of depressed mood and listlessness 2(7.1)
Improvement of effort dyspnea I (3.6)
Improvement of skin complaints I (3.6)
Improvement of fatigue or drowsiness I (3.6)
Improvement of pain or paresthesia I (3.6)
Long-term health outcome 10 (35.7)
Prevention of severe illness (cardiovascular event or fracture) 7 (25.0)
Stabilization of chronic condition 3 (10.7)
Medication regimen characteristic 1 (3.6)
Take fewer medicines I (3.6)

Notes: *Owing to the varying number of health outcomes and medication regimen characteristics in
stage 2 of PolyPref (Figure 1), importance category 2 consisted of two attributes in I3 of the
participants and of one attribute in 2 of the participants.

Discussion
Despite explicit recommendations by organizations such as the American Geriatrics Society to include the priorities of
older patients with multiple chronic conditions in the decision-making process, there is still a lack of validated
standardized assessments for the collection of medication-related patient preferences in this context. The electronic
tool PolyPref pursues a novel approach for the detailed evaluation of patient preferences in geriatric polypharmacy.

In our study population, preference assessment with PolyPref could be accomplished within an adequate time frame.
Understanding and comprehensibility were rated as good by interviewers and respondents, and all but one participant
showed no difficulty in mastering the Q-sort exercise and switching between the choice of the most important and the
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least important attributes. This agrees with previous findings that reported that Q-sorting tasks can be successfully
completed by older adults with unimpaired cognitive function.**

However, independent handling was not generally possible, and 14 of the 15 participants declined to operate the
software themselves. In a 2011 sample of Medicare beneficiaries, 50.3% of adults aged 70 to 74 years reported using the
internet in the past month, compared to 26.4% in the 80 to 84-year-old age group.>® Limitations in physical capacities
such as the handling of small objects reduced internet usage.>® In a study examining the usability of a tablet computer
questionnaire that addressed quality of life and symptom severity in cancer patients, participants aged > 65 years reported
lower ease of use than younger participants.>” Nevertheless, the ease of use of the application was rated as positive by the
older participants.®’ Yet, in an emergency department-based study in adults aged > 65 years, only a minority of
individuals willing to complete a tablet-based questionnaire were able to do so without assistance.*® While computer
literacy and the ease of operating technology are expected to increase in the older population over the next few years,
electronic preference assessment will need to account for the associated challenges and provide an appropriate time
budget for recording preferences. The mean duration of assessment with PolyPref was 35 min, which likely offers time-
saving advantages over preference assessment in individual patient interviews without the support of comprehensive lists
of drug-related health outcomes and standardized trade-off techniques. Moreover, contrary to medication reviews during
patient-centered interviews, the preference assessment with PolyPref does not have to be conducted by a physician or
clinical pharmacist, but could be carried out by an assistant trained in the handling of the software. The final result of the
preference assessment could then provide the background for individual conversations between patients and their primary
care physicians or geriatricians and help initiate preference-based modifications to the patients’ medication.

Apart from the fact that it is easier to adapt the survey process to each patient’s responses, the computer-based approach
of PolyPref could offer further advantages by facilitating the translation of recorded preferences into individualized
pharmacotherapy. For example, by using the adverse drug reaction data we relied on to select relevant health outcomes
for instrument development and incorporating these data into the software to provide drug-specific information, physicians
could learn how likely it is that a particular symptom is caused by a side effect of one of the patient’s medicines. In addition,
information on potentially inappropriate medications and potential prescribing omissions could be integrated into the tool,
and patient preferences might help to enforce the implementation of these data during the prescribing process.

During the development of the instrument, we focused on the actual characteristics of geriatric pharmacotherapy
(drug-related health outcomes, medication regimen characteristics), referring to detailed analyses of the literature as well
as expert opinion to achieve comprehensive validity of the content. The validity of the instrument was further confirmed
by the feedback of the participants of this pilot study who consistently indicated that the results corresponded well to
their own weighting of preferences, and three quarters valued their personal result high enough to regard it as a beneficial
addition for their consultation with their physician.

In the absence of a gold standard for measuring patient preferences in polypharmacy, we could not reach a final
assessment of the construct validity of the instrument. We used the Now vs Later tool* to compare the individual
significance of present and future quality of life with the importance ratings that were collected for the short-term and
long-term health outcomes on PolyPref. Interestingly, participants who rated one of the two preventive attributes of the
medication as most important did not display a preference for their future quality of life over their present quality of life
on the Now vs Later tool. The majority of study participants were survivors of cardiovascular events or had suffered
osteoporotic fractures. Therefore, the included preventive health outcomes might have been considered as present rather
than future health goals by these patients.

Only few strategies have been developed and evaluated for the assessment of medication preferences in geriatric
multimorbidity.® In addition to preference instruments focusing specifically on polypharmacy, a number of studies have
touched on medication-related patient priorities as part of larger interventions aimed at providing patient-centered care for
older individuals with multiple chronic conditions.***' Recently, an approach called Patient Priorities Care has been
introduced and studied in an ambulatory setting.** It aims to identify individual health goals and care preferences of older
patients through an adapted collaborative goal-setting process* and to enable care that is aligned with these health priorities.*

In order to evaluate preferences for health outcomes, PolyPref focusses on groups of specific, potentially medication-
related symptoms and preventive goals. We refrained from recording preferences to improve conditions such as motor or
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sensory impairment, which rarely have pharmacological treatment options. Patient Priorities Care uses a broader
approach: preferences are assessed in terms of the individual’s key values and patients are encouraged to focus on
valued life activities and abilities instead of symptoms.** Based on the patient’s values, specific health outcome goals and
care preferences are then identified.*

Drug therapy may touch on or be intertwined with non-pharmacological approaches to enable successful treatment.
Assessment strategies including pharmacological as well as non-pharmacological health priorities, such as Patient
Priorities Care, and tools focusing on polypharmacy may complement each other by supporting patient-centeredness
across the different domains of health care.

In addition, electronic tools that assess medication preferences in old-age polypharmacy might complement non-
preference-based instruments for optimizing drug therapy in older adults. The SENATOR (Software ENgine for the
Assessment and optimization of drug and non-drug Therapy in Older peRsons) trial examined the effect of the
SENATOR software on the incidence of adverse drug reactions in older adults with multiple chronic conditions in the
hospital setting. Physicians attending to these patients were provided with a computerized report detailing potentially
inappropriate medications or potential prescribing omissions based on the validated STOPP/START criteria.** However,
uptake of the computerized recommendations by the attending physicians was low and the intervention failed to reduce
the incidence of adverse drug reactions.*> Supplementing the SENATOR recommendations with the patient’s individual
preferences might substantiate the proposed medication changes and improve the outcome of this intervention as shown
in the SPPiRE study, which also used the STOPP/START criteria but supplemented them with an assessment of patient
priorities and whose recommendations were well received.*®

Besides the small sample size other limitations of our pilot study have to be addressed. Individuals who volunteer to
participate in a study may be more open-minded and attentive during preference elicitation than other members of the
target group. Owing to the interview setting, participants might have tended towards answers perceived as desired on the
feedback questionnaire. In addition, we did not control for framing or order effects. Finally, we exclusively tested the
feasibility of our electronic instrument on a laptop computer and did not examine whether a presentation on alternative
devices, eg, tablet computers, might improve self-administration and usability.

Despite these limitations, the collected data should encourage the continuing development of PolyPref. Next steps
need to further validate the psychometric properties by addressing the test-retest reliability of the tool and to examine the
influence of relevant patient characteristics (eg, mild cognitive impairment, level of multimorbidity, or health literacy) on
the validity of the instrument. Moreover, strategies to adapt the patients’ medication according to their preferences should
now be developed and tested and preferences and their modulators should be assessed over time to define how often the
assessment should be repeated to detect relevant preference changes as accurately as possible. Preferences for health
outcomes may change in some patients as their health changes,*” and easy-to-use instruments such as PolyPref could
offer a feasible method to reassess preferences. In addition, it seems beneficial to evaluate possible strategies for
improved self-administration (eg, developing a paper-based training module that is handed to patients prior to admin-
istration, navigation of PolyPref via touchscreen) and to compare outcomes of interviewer led and self-administered
assessments. A further long-term outlook also includes the evaluation of older adults’ satisfaction with and adherence to
their preference-based, individualized pharmacotherapy compared to standard of care management.

Conclusion

In summary, preference elicitation with PolyPref proved feasible in older adults with multimorbidity-related polyphar-
macy. Based on specific drug-related health outcomes and characteristics of the medication regimen, the instrument
introduces a new approach to recording patient priorities in geriatric pharmacotherapy and contributes to the discussion
on standardized assessment of patient preferences in this context.
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