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72 Abstract
73
74
75  Background
76 Quality of life (QoL) is an important outcome to capture in clinical trials evaluating deprescribing
77  interventions.
78
79  Objective
80  To conduct a scoping review to examine how QoL has been measured in deprescribing trials
81  among older people and identify potentially relevant QoL scales, to better inform QoL
82  measurement in future deprescribing trials.
83
84  Patients and Methods
85  We searched MEDLINE, Embase, PsycINFO, the Cochrane Central Register of Controlled
86  Trials, Google Scholar, Epistemonikos, ClinicalTrials.gov, and reference lists of eligible studies
87  (from inception to October 2023). We included randomized and non-randomized comparative
88  studies with a control group which evaluated deprescribing and polypharmacy reduction
89 interventions in people =65 years of age and measured QoL as an outcome. We also included
90  studies describing development and validation of QoL scales related to deprescribing,
91  polypharmacy, or medication burden in adults 218 years of age. Two independent reviewers
92  screened titles and abstracts, then full texts. Two independent reviewers extracted data from
93  25% of eligible studies in order to verify agreement, then a single reviewer extracted data from
94  the remaining studies which a second reviewer cross-checked. We critically appraised scales
95  based on the COSMIN checklist.
96
97  Results
98  We retrieved 7290 articles, of which 52 were eligible for inclusion, including 44 deprescribing
99  trials and 8 scale development studies. From these studies, we found 21 scales which have been
100  used in the context of deprescribing/polypharmacy (12 generic scales used in clinical trials and 9
101  medication-specific scales). Variations of the generic EQ-5D were the most used scales. The
102  measurement properties of scales for capturing changes in QoL from deprescribing were
103 uncertain. Medication-specific QoL scales have not been employed in deprescribing clinical trials
104  and thus, their performance in this context is also not clear.
105
106  Conclusions
107  Several existing QoL scales have been applied to the context of deprescribing/polypharmacy
108  clinical trials, and new scales specific to the problem have been proposed. If deprescribing does
109  impact QoL, our findings suggest it is uncertain whether existing QoL scales can practically and
110  reliably capture such a change or whether any scale is best. However, this review compares
111 various aspects of the scales that researchers and clinicians can consider in decisions about
112 measuring QoL in deprescribing trials, and in planning future research.
113
114 Protocol Registration

115 Open Science Framework: osf.io/aez6w
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120  Key points

121

122 - Quality-of-life has increasingly been measured in deprescribing trials using a variety of
123 scales, and several related scales have been developed relevant to polypharmacy and
124 treatment burden

125

126 - This review describes and appraises the measurement properties and performance of
127 available scales and provides insight for clinicians and researchers considering quality-of-
128 life measurement in the context of deprescribing research.
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1. Introduction

Polypharmacy has been defined as the prescription of numerous medications (often 5 or more),
being on unnecessary medications, or medications where medication harms outweigh benefits.”
Polypharmacy increases the risk of many negative health outcomes, including adverse drug
events (ADEs) and hospitalizations.? Polypharmacy may also negatively impact functional status
and ability to live according to goals and preferences, i.e., quality of life (QoL).® Deprescribing is
the structured, supervised process of discontinuing or reducing medications that are unnecessary,
where harms outweigh benefits, or medications do not align with a patient’s care goals or health
context.* Understanding the impact of deprescribing on QoL is one of the outcomes that is
critical to demonstrating the value of deprescribing.>” One way to understand impact on QoL is
through controlled trials of deprescribing interventions. Historically, trials have not always
captured QoL as a study outcome® though it is increasingly being measured.®'® Even when QoL
is measured in deprescribing trials, changes or improvements have been difficult to
demonstrate.®" Further, collecting measures of QoL can be challenging, for example, requiting
large sample sizes with long-follow ups, with participants potentially requiring surrogate
responders or translations. This means that measuring QoL can be expensive, time-intensive,

and is not always feasible.'?

Despite its importance, and the known barriers, the optimal approach to measuring QoL in
deprescribing trials has not been explored to date (e.g., which scale to use, timing of scale
administration). A 2022 scoping review identified various medication-related QoL scales'
howevert, it did not address deprescribing trials specifically.®'*1° Therefore, to optimize and
increase the measurement of QoL in deprescribing trials (and ultimately inform practice), we
need to ensure we measure QoL efficiently and appropriately by adapting to the context of trial
participants, especially older adults with chronic health problems taking multiple medications.

The aim of this scoping review was to examine how QoL has been measured in deprescribing
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research to date and describe the strengths and limitations of existing scales. This examination of
current evidence can help inform measurement of QoL for future large-scale deprescribing

controlled trials among older adults.
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2. Methods

Our scoping review was guided by the following question: How has QoL been measured in
deprescribing research among older persons? We were particularly interested in older persons, as
this population is at the highest risk of medication-related harm and is where deprescribing is
most relevant.’®” We used scoping review methods because our aim was to investigate how
research has been conducted (i.e., how QoL has been collected in past trials) and to identify gaps
in research.’®?° Reporting and conduct of our review followed the Preferred Reporting Items
for Systematic Reviews and Meta-Analysis Scoping Review extension (PRISMA-ScR) checklist
and Johanna Briggs Institute Manual for Evidence Synthesis.?"?2 The protocol was registered at

Open Science Framework (osf.io/aez6w).”

2.1 Criteria for Inclusion and Exclusion of Studies

2.1.1 Type of studies

We included studies which evaluated a deprescribing or polypharmacy reduction intervention
(we included polypharmacy management/medication optimization trials only if deprescribing
was a major component of the intervention). Eligible studies were clinical trials, which could be
either randomized controlled trials or controlled trials, provided they evaluated an intervention.
The studies must have used generic QoL scales, medication-specific QoL scales, or scales that
examined the effect of treatment burden on daily life. We also included studies that described the
development and validation of a QoL scale relevant to deprescribing (i.e., scales developed
specifically in the context of deprescribing, polypharmacy, or medication burden). There were no

geographical limitations and no limitation on language of publication.

2.1.2 Population
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Eligible studies were those conducted in older adults (either all participants =65 years old or
mean/median age =65 years; we were flexible with this definition so we could include studies
which broadly addressed older adults). The studies could be from any care setting such as
primary care, hospital, long-term care, palliative care, and hospice. For scale development
studies, we included scales developed in people =18 years of age. We allowed for a broader age

range here as relevant scales may not necessarily be developed specifically in older adults.

2.1.3 Intervention

Eligible studies involved a deprescribing (stopping, tapering, dose reduction) intervention or
polypharmacy reduction management intervention where deprescribing was a major component.
This could include, but was not limited to, decision support tools, a medication review process,
patient and/or provider education, or a multi-faceted intervention (i.e., combinations of
approaches). There wete no limitations on study design for scale development/validation studies.
We excluded medication-specific withdrawal studies (e.g., trials that examine stopping versus
continuation of a specific medication or medication class) as our focus was specifically on
deprescribing or polypharmacy reduction interventions. We also excluded trials that addressed

polypharmacy if there was not a clearly described deprescribing component.

2.1.4 Outcome

Eligible studies measured and reported QoL or Qol-related concepts as an outcome using a
scale. QoL could be measured using generic scales (e.g., EQ-5D-5L) or scales adapted or
specifically designed for the context of deprescribing, polypharmacy reduction, or medication

burden (e.g., the medication-related burden QoL scale®).

2.2 Search Methods
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A medical librarian (DS) searched the following databases from inception to October 2023: Ovid
MEDLINE, Ovid Embase, The Cochrane Central Register of Controlled Trials (CENTRAL, via
Ovid), APA PsycINFO (via EBSCO), Google Scholar (via Harzing’s Publish or Perish)*, and
ClinicalTrials.gov. We also searched Epistemonikos for related systematic reviews and hand
searched the reference lists of reviews on medication-related QolL.."® We searched the reference
lists of eligible studies to find additional studies. We present the database searches in Online
Resource 1. Search terms included both subject headings and keywords and were tested against
known articles meeting eligibility criteria (e.g., RCTs which measured quality of life, and known

scales related to treatment burden)

2.3 Study selection

Screening for eligible studies was conducted using Covidence, a web-based systematic review
platform. Following the search and removal of duplicate studies, each title and abstract was
screened for eligibility by at least two independent reviewers (WT, CL, AB, HW, JH, FM). The
full text version of relevant articles identified in title and abstract was then assessed by two of the
reviewers (WT, CL, AB, HW, JH, FM) to identify a final set of eligible studies. Disagreements

were resolved by a third reviewer who was not involved in the original decision.

2.4 Data Extraction and Synthesis

Data was extracted from included studies into a piloted, structured data form in Microsoft Excel.
A total of 25% of eligible studies were extracted in duplicate. A third reviewer compared the
extracted results for consistency and resolved discrepancies. Given the high level of consistency,
the remaining articles were extracted by a single reviewer and checked by a second reviewer. For
deprescribing trials, we extracted the author, year of publication, country of origin, aims,
methods, characteristics of participants, intervention and comparator, QoL scale used, whether

the scale was generic or medication-focused, and QoL results. We also identified whether
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interventions led to a reduction in medication use or inappropriate medication use compared to

control, and summarized QoL results in this subgroup.

For both the deprescribing trials and studies describing development and validation of relevant
QoL scales, we extracted data about the scales themselves. This involved reviewing relevant
development and validation studies for the eligible scales identified by a supplemental search.
Once we identified eligible scales from our search, we conducted non-systematic, post-hoc
supplementary searches to obtain further information about scales for the data extraction step.
For medication-focused scale development and validation studies, one author (WT) screened all
of the Google Scholar citations (“Cited By”) for each eligible original scale development study to
identify further data about the scales. For generic scales, one author (WT) searched MEDLINE
with the name of the scale and the keywords “deprescribing OR polypharmacy” to identify
potentially relevant development or validation studies. The search was limited for practical
purposes given we had already carried out a systematic search for the main study question. We
considered a study relevant if it validated an existing generic scale specifically in the context of
polypharmacy or deprescribing. This approach to identifying additional derivation and validation

studies was done post-hoc.

Each eligible scale was critically appraised by a single author (one of WT, CL, FM) using two
separate processes based on the COSMIN checklist. For medication-specific development
studies, we performed our own critical appraisal using a modified version of the COSMIN
checklist (Online Resource 2), which assesses the methodological quality of studies on
measurement propetties of patient-reported outcome measures.” For generic scales, we used the
COSMIN critical appraisal results from an existing systematic review on measuring QoL in older

adults, which examined three aspects of scale quality: validity, reliability, responsiveness.”® We

10
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chose to use this existing systematic review’s critical appraisal results for pragmatic reasons,

balancing team workload and capacity.
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3. Results

A PRISMA flow diagram is shown in Figure 1. Our search retrieved 7290 titles and abstracts
after de-duplication. We reviewed 296 full text articles and identified 10 potentially relevant
articles through citation searching from full text articles. A total of 52 studies met eligibility

criteria, including 44 deprescribing trials and 8 scale development studies.

Characteristics of eligible studies are in Table 1. The mean/median age of patticipants in trials
ranged from 68 to 88 years of age. The interventions in the trials were heterogeneous, and
included computerized decision support, multidisciplinary medication reviews, tools, education,
and training, among others. In deprescribing trials, the generic QoL scales EQ-5D-5L (13/44;
30% of studies) and -3 (11/44; 25% of studies) were the most common QoL scales—a further
9 out of 44 (20%) studies used the “EQ-5D" without specifying which version (Figure 2). In 14

out of 44 (32%) studies, EQ-VAS was reported. Follow-up ranged from 4 weeks to 24 months.

In 4 out of 44 studies (9%), deprescribing led to a statistically significant improvement in QoL
when compared to the control. Of the 4 studies that showed a difference, one study used the
generic scale 15D to measure QoL, two studies used EQ-5D-3L, one study used EQ-VAS.
There was no statistically significant difference in QoL in 38 out of 44 studies (86%), and mixed
results in 2 out of 41 studies (4.9%) (e.g., multiple QoL scales used and/or different timepoints
with conflicting results). Two studies measured QoL as a primary outcome and both found
deprescribing did not affect QoL. In other studies, QoL was not measured as a primary

outcome.

Among the 40 studies which measured medication use outcomes, deprescribing interventions led

to a reduction in medication use or potentially inappropriate medication use in 27 (68%). In this

12
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subgroup of 27 studies, deprescribing interventions led to a statistically significant improvement

in QoL in 3 (11%).

In scale development studies, the mean/median age of participants ranged from 51 to 71 years of
age. Scale development studies included people with multiple chronic conditions and/or people
taking multiple medications. Scales were developed using different methods, including
interviews, literature reviews, and authors conducted validity and/or psychometric testing on

scales.

Across all eligible studies, we identified 21 scales (12 generic scales and 9 medication-specific
scales) which have been used or developed to evaluate QoL (or aspects related to QoL) in the
context of deprescribing/polypharmacy reduction. Details of scales and quality assessment
results are in Table 2. Of 9 medication-specific scales, three scales specifically assessed
medication-related QolL. The other six scales were primarily aimed at assessing treatment burden
but captured aspects related to QoL in the context of deprescribing and polypharmacy
management and were thus included. For 9 medication-specific scales the number of items
ranged from 10 to 60 and the time to complete was reported for one scale. For 12 generic scales
the number of items ranged from 1 to 36, and the time to complete ranged from <5 minutes to
15 minutes for the 10 scales that reported time to complete. Our COSMIN-based quality
assessment found varying quality among the scales (Figure 3). Most of the generic scales had
their measurement properties validated in older adults (Figure 3); however, the EQ-5D-5L and -
3L were the only generic scales we identified which have been examined in the context of
polypharmacy and deprescribing specifically. For generic scales, EQ-5D-5L and EQ-5D-3L were
found to have “excellent” validity and reliability among older adults and “good” responsiveness.
The generic scales 15D and ICECAP-O were both rated as having “good” validity, “good”

reliability, and “good” responsiveness among older adults. In contrast, the QoL-AD scale was

13
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rated as having “fair” validity, “poor” reliability, and “unclear” responsiveness. For medication-
specific scales, we examined 10 aspects of quality. For medication-specific scales, the PROMPT-
QoL and MTBQ were both rated as “excellent” in 8 out of 10 aspects while the brief PETS and
TBQ were rated as “excellent” in 7 out of 10 aspects, the LMQ-3 was rated as “excellent” in 6
out of 10, and the MRQoL in 3 out of 10. The medication-specific scale MRB-QoL was rated as

“excellent” for 2 out of 10 aspects.
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4. Discussion

4.1 Summary of findings

Our scoping review identified 21 scales that have been either used in deprescribing trials or
developed to examine QolL-related concepts relevant to deprescribing. These included generic
QoL scales, medication-specific QoL scales, and scales that examined the effect of treatment
burden on daily life. The EQ-5D versions were the most commonly used scales in these trials.
The scales varied in terms of quality, number of items, time to complete, concepts measured, and

specificity to deprescribing.

4.2 Considerations for measuring QoL in deprescribing trials

4.2.1 Generic QoL scales in the context of deprescribing

Bhaduri et al. examined the psychometric properties of the EQ-5D-5L and -3L in persons aged
>70 years with polypharmacy within the OPERAM trial," and concluded both were similarly
valid, and responsive to patticipant changes in function as measured by the Barthel index."” Only
62% of intervention participants had a medication stopped in this trial. Further, the Barthel
Index specifically examines activities of daily living and not all aspects of QoL. Thus, the
responsiveness to any changes in QoL that occur from deprescribing is still not clear from this
analysis. A 2022 systematic review” of EQ-5D-5L. and EQ-5D-3L in persons =75 years old (not
specific to deprescribing or medication optimization studies) questioned the responsiveness of
these scales to detect clinical changes over time, suggesting that the responsiveness of the -5L is
unclear and that the -3L is “hardly able to adequately detect clinical changes over time” while
also noting possible ceiling effects. The 2022 systematic review also highlighted how these issues
are common among other generic QoL scales in older adults, citing the SF-36 and SF-12 as
further examples. Authors further noted inconsistent results around the validity or reliability of

the EQ-5D-3L and -5L. This is in contrast with Siette et al. whose 2021 systematic review

15
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concluded that the EQ-5D-3L and -5L had excellent validity and reliability and good
tresponsiveness according to COSMIN criteria.”® Thus, even though the generic EQ-5D scales
have been widely used in deprescribing research to date, their ability to detect changes in QoL
from deprescribing is uncertain due to inconsistent evidence. Since other generic scales have not
been tested in the context of deprescribing or polypharmacy research, their performance and
responsiveness in this field is also uncertain. Further evaluation of responsiveness and

performance under deprescribing circumstances would be helpful.

4.2.2. Deprescribing intervention effectiveness

In most trials (91%) identified, no difference in QoL was detected after deprescribing
interventions, which is something that has been noted in evidence syntheses of the effects of
deprescribing interventions to date.® It remains unclear whether this is due to insufficient
sensitivity of existing scales to detect differences in QoL or some other issue. Lack of impact on
QoL may not be related to intervention effectiveness. We found that even in the subgroup of
trials where deprescribing interventions were effective in reducing medication use, most trials
(89%) still did not show impact on QoL. Further, we identified two trials with QoL as a primary
outcome, and both found no difference in QoL after a deprescribing intervention.”' Most trials

have not been adequately powered to detect QoL differences.

4.2.3 Use of medication-specific scales in trials

The medication-specific scales we identified tended to address issues related to treatment burden
specifically (that is, they were not specifically designed to address polypharmacy nor
deprescribing but the related concept of treatment burden). While not all scales directly captured
QoL they did capture how medications affected daily life, and were thus included. The use of
these medication-specific scales in the context of deprescribing have also not been widely

explored. Jennings et al. examined use of the medication-specific MRQoL in community-
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dwelling older adults with polypharmacy and found that the scale did not correlate with the
number of daily medications or potentially inappropriate medications.” Thus, these authors
surmised that usefulness and feasibility of using the MRQoL was doubtful. We found that the
time to complete most of the medication-specific scales was not clearly reported in
development/validation studies. Some of these scales had a large number of questions, thus the

practicality of using many of the medication-specific scales in a clinical trial remains doubtful.

4.2.4 Factors to consider when assessing the impact of deprescribing on quality of life

Any impact of deprescribing on QoL may depend on the medication(s) being deprescribed as
part of an intervention as well as the individual patient (e.g., number of chronic conditions,
concomitant medications). For example, deprescribing a multivitamin or preventive medication
that is well-tolerated may have no effect on perceived Qol. Subtle changes in cognition from
deprescribing anticholinergics may also not appear on generic QoL scales such as EQ-5D scales.
Patients may also not link specific medications or pill burden to their QolL. While polypharmacy
itself appears to be negatively associated with QoL, it is unclear whether this is due to the total
number of medications or due to specific medications in a person’s regimen (for example, those
causing side effects).”* Simply reducing the number of pills someone takes alone may not
necessarily drive a change in QoL. Inability to detect differences in QoL after deprescribing may
also reflect patients’ diverse values and preferences, or medical complexity. Patients have
divergent views on polypharmacy, with some finding medications beneficial and necessary, and
others preferring to be on fewer medications.” Deprescribing may be viewed as “taking
something away” and thus may result in different and unique perceptions from patients

compared to starting treatment.”

If patients are tolerating medications and are not concerned
about polypharmacy, they may not perceive any benefit to being on fewer medications.

However, patients with high medication burden who suffer from side effects may experience a

large impact on QoL following deprescribing (such cases are commonly encountered clinically in

17



404

405

406

407

408

409

410

411

412

413

414

415

416

417

418

419

420

421

422

423

424

425

426

427

428

429

geriatric settings’’). The fact that clinical trials tend to report an average effect could dilute
recognition of a potential benefit that may be seen among persons who prefer being on fewer
medications or who experience actual adverse effects. Reducing the number of medications
someone takes without affecting QoL has been suggested as a positive outcome alone';
however, the extent to which patients themselves believe this has not been examined to our

knowledge.

4.2.5. Timing of scale administration

The timing of scale administration (e.g., follow-up period in trials) in relation to when a
medication was deprescribed may also be important, something which has been examined in
oncology research®™” but not in the context of deprescribing or polypharmacy. The duration of
follow-up, and timing of QoL. measurement, varied in trials we identified. The relationship
between a medication change and a possible QoL improvement may depend on the individual
medication and patient circumstance. A scale may be administered months after a medication
change is made, making it difficult to capture any effect of deprescribing. For some medication
changes, such as a long benzodiazepine taper, any QoL improvement may not be seen for
several months after deprescribing and if follow-up occurs shortly after deprescribing such
improvements may not be measured. Ideally any QoL changes would be sustained long-term and
could be captured months after deprescribing. However, in medically complex older adults,
health status can change frequently and suddenly. Thus, it may be challenging to clearly relate a
medication change to a change in QoL over a longer period of follow-up. Further, conducting a

long follow up may not be feasible.

4.3 Limitations
We conducted a comprehensive search strategy to identify QoL scales relevant to deprescribing

interventions, including grey literature search and a search of clinical trials databases. In
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balancing comprehensiveness and pragmatism, our review may have excluded relevant QoL
scales. Further, for practical reasons (time, capacity), only one reviewer critically appraised
studies. We identified many studies at the full text stage which aimed to address polypharmacy
but did not have a clear deprescribing component. We elected to exclude these studies as they
may not have necessarily examined QoL changes which occurred because of stopping or
reducing medications. We aimed to assess the effect of the deprescribing process or
deprescribing interventions on QoL as opposed to the effect of deprescribing individual
medications. However, as discussed above we recognize the Qol. may be more associated to
individual medications/conditions than others. Thus, we may have excluded potentially relevant
QoL scales by limiting our search only to studies which examine deprescribing
interventions/processes.

We conducted quality assessment of identified scales to further contextualize our findings. We
used a modified version of the COSMIN criteria to appraise scales rather than the full version.
Thus, our quality assessment may have missed important factors related to measurement
properties of the existing scales. However, our modified version prioritized criteria judged to be

most relevant to deprescribing.

4.4 Future directions

QoL has been recognized as an important outcome to capture in deprescribing trials.”® Our
review can be used by researchers and clinicians to consider how to measure QoL when planning
their deprescribing trials. Future work in this area could investigate the myriad uncertainties that
exist. This may include investigating whether generic or medication-specific QoL scales are most
appropriate or whether QoL assessment may be tailored to individual medication(s) being
deprescribed with an intervention. Given that many medication-specific QoL scales have not

been tested in deprescribing trials, future trials may consider implementing some of these scales.
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Finally, our findings will also inform future performance testing or modification of existing

scales, or development of new scales to measure QoL in deprescribing research.

20



458

459

460

461

462

463

464

465

5. Conclusion

We identified 21 QoL scales that have been used or developed in deprescribing-related research.
If deprescribing has any impact on QolL, our findings suggest that it is not currently clear
whether existing QoL scale would be able to capture such a change nor whether any particular
scale is better suited for this purpose. However, by mapping the properties of existing scales, our
findings can help researchers and clinicians planning and conducting deprescribing trials, and

provide insight for future deprescribing research.
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