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ARTICLE INFO ABSTRACT
Keywords: Background: Medication-related readmissions challenge healthcare systems by burdening patients, increasing
Drug-related readmission costs and straining resources. However, to date, there has been no consensus study on indicators for medication-
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Hospital discharge

related readmissions.

Objectives: This Delphi study aimed to develop a consensus-based set of indicators for detecting patients at risk of
medication-related readmission.

Methods: An expert panel of clinical pharmacists, physicians and nursing experts participated in a two-round
Delphi study. In round 1, 31 indicators taken from the literature were rated for relevance on a scale from 1 to
9, with a median rating of 7 or higher suggesting relevance. The RAND/UCLA method was used to determine
consensus. In round 2, indicators lacking consensus were re-rated together with a series of new indicators
generated by the experts. Additional details were sought for some indicators. The main outcomes were the
relevance of, consensus on, and completeness of the proposed indicators for identifying risks of 30-day
medication-related readmission.

Results: Thirty-eight experts participated in round 1. Consensus was found for all the indicators, with 25 included
and 6 excluded. Thirty-four experts participated in round 2. Consensus was found for all 5 newly suggested
indicators, and 4 were included. The expert panel prioritized the following indicators: (1) insufficient commu-
nication between different healthcare providers, (2) polypharmacy (>7 medications), (3) low rates of medication
adherence (twice-weekly mistakes or missing administration), (4) complex medication regimens (>3 doses, >2
dosage forms and >2 administration routes per day), and (5) multimorbidity (>3 chronic conditions). The final
set comprised 29 indicators.

Conclusions: The indicator set developed for flagging potential medication-related readmissions could guide
priorities for clinical pharmacy services at hospital discharge, improving patient outcomes and resource use. A
validation study of these indicators is planned.

1. Introduction or overuse and adverse drug reactions. As medication therapy becomes
increasingly complex and is one of the most significant interventions in

Medication-related readmissions (MRRs) occur when patients are healthcare,' it is not surprising that a considerable proportion of
rehospitalized due to issues directly linked to their medications. These readmissions, estimated at 21% (range 3-64%), have been deemed to be
include medication errors, inappropriate use of medications like under- potentially medication-related.* Furthermore, 69% (range 5-87%) of
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MRRs are thought to be preventable.” Research indicates that read-
mitted patients face higher mortality and reduced quality of life
compared to those who are not readmitted.” ° Additionally, read-
missions impose economic burdens on healthcare systems and strain
their resources.'®!! Considering the challenges posed by hospital
readmissions and the high preventability rate of MRRs, particular
attention should be given to mitigate the risk of MRRs.

Clinical pharmacists can play an important role in improving medi-
cation safety, especially when they identify and address medication-
related issues through medication reconciliation and reviews, coun-
seling and collaborative interventions within healthcare teams.'*'*
Clinical pharmacist interventions have been shown to help optimize
medication regimens, ensure adherence and prevent adverse drug
events.'°~' Efforts have also been made to reduce readmissions through
clinical pharmacist interventions.?’ 2> However, evidence that these
interventions significantly reduce readmissions has been inconclusive in
many studies.’’ 2* This may be because MRRs are not yet fully under-
stood and, therefore, limited clinical pharmacy resources and in-
terventions could not be allocated to the patients who would have
benefitted from them most.

Enhancing our understanding of indicators for MRRs to better target
and prioritize the patients most likely to benefit from clinical pharmacist
interventions thus seems essential. Studies to identify indicators for
MRRs have been conducted, and the indicators were summarized in a
scoping review by Schonenberger et al.”° Indicators significantly asso-
ciated with MRRs included polypharmacy and prescribing issues. Spe-
cifically, suboptimal medication selection and under-prescribing were
identified as key factors leading to MRRs. Non-adherence and certain
medication groups have also shown significant associations with MRRs,
including antithrombotic agents, insulin, opioids and diuretics.?®

However, it is essential to recognize the complexity of MRRs and the
diverse characteristics of the factors influencing them.?® Most research
has relied on retrospective study designs, leading to a higher prevalence
of such routinely collected data as the number of medications and
comorbidities. Sociodemographic factors, such as living arrangements,
the scope of support in medication management and educational level,
have been under-represented. Aspects requiring thorough assessment
during hospitalization, such as medication literacy levels, may also have
been insufficiently captured and reported. Consequently, there is
currently no consensus on a definitive set of indicators deemed most
important for MRRs and it is unclear if these indicators are indeed less
important for MRRs or if they are underrepresented due to less frequent
collection and analysis. This highlights the need for a more compre-
hensive, inclusive approach.

Given this lack of consensus, this study aimed to develop a set of
indicators encompassing the clinical and sociodemographic factors for
MRRs using the Delphi method. This method enables the inclusion of
diverse perspectives from experts in the field, which is essential to
reaching a consensus on a comprehensive set of indicators for MRRs.

2. Methods
2.1. Design

To develop a set of indicators for MRRs, a two-round Delphi study in
Switzerland following the guidance on Conducting and REporting DEI-
phi Studies (CREDES) was conducted.”’ The Delphi study research
method uses a panel of experts who provide input through multiple
rounds of anonymous surveys to reach a final consensus on a specific
topic or problem.?® The selection of indicators for round 1 was based on
a scoping literature review published in 2023.2° Most of the studies that
have been conducted on this topic used either a descriptive or modeling
approach. Therefore, certain indicators may be underrepresented in
these studies, as they are not routinely collected and cannot be analyzed
in such a framework. This consideration was the basis for the decision to
conduct a Delphi study. A flow diagram of the Delphi process is shown in
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Fig. 1.
2.2. Selection of the experts

The selection of experts adhered to the Delphi study guidelines
criteria.”>>" Potential experts were required to have expert knowledge
in either MRRs or medication safety, hold Swiss qualifications as a
physician, pharmacist or nurse, and have clinical experience in inpa-
tient, outpatient or long-term care settings. Care was taken to ensure
that the settings and professional groups were approximately evenly
distributed. Moreover, these criteria were intended to ensure homoge-
neity and multidisciplinary experts to broaden perspectives and improve
the generalizability of the results. A panel size of 30-50 experts was
targeted, as recommended in the guidelines.>’ Potential experts were
selected from the authors’ professional networks. Initial invitations were
sent to 48 experts by email, with reminders sent to non-responders after
7 days. Experts who failed to respond within another 7 days were not
included.

2.3. Indicator development

Initial potential indicators for MRRs were collected from a scoping
literature review that found 37 relevant articles.”® An indicator was
included for the consensus analysis if it was mentioned in at least 3
articles. The research team then integrated other potentially relevant
indicators that were either not addressed in the literature or addressed
less than 3 times. An initial set of 20 indicators was identified in the
scoping review, and 11 indicators were developed by the research team.
All 31 indicators were reviewed for understandability and completeness,
and some were accompanied by an explanation of their intended
meaning. The 31 indicators were categorized into 6 topics: (1) patients’
sociodemographic factors (n = 19), prescription-related factors (n = 6),
adherence issues (n = 1), insufficient ambulatory monitoring (n = 1),
transition of care factors (n = 3) and adverse drug reactions (n = 1).
Indicators were intentionally defined broadly, i.e. without cut-off values
or further specifications. Whether older age was a relevant risk for MRRs
was presented without an age cut-off in round 1. Experts were asked to
give cut-off values or specifications for indicators found to be relevant in
round 1 and made it through to round 2. For example, they were asked
to give a cut-off for when older age became a relevant risk for MRRs.
Similarly, for prescription-related factors, round 1 asked whether
under-prescribing medications in general was relevant to MRRs, and
because this item reached round 2, the experts were asked which
under-prescribed medications were most likely to cause MRRs.

2.4. Delphi round 1

Experts who had accepted our invitation received the round 1
questionnaire of 31 indicators in an Excel spreadsheet (2016, Microsoft,
Redmond, USA) by email. They were asked to rate each indicator for
relevance on a scale from 1 to 9 (with 1 indicating “extremely irrele-
vant”, 5 being “uncertain” and 9 being “extremely relevant”). They were
also asked to list their top 5 priority indicators, suggest any missing
indicators and provide their personal sociodemographic information (e.
g. profession, years of work experience, setting). The experts were free to
give their written opinions on any of the indicators and to make general
comments at the end of the questionnaire. The experts were asked to
return the completed questionnaire within 2 weeks. If they failed to
respond, a reminder was sent 1 day after the deadline, and they were
asked to return the questionnaire within another week.

The median relevance rating and the disagreement proposed by the
RAND/UCLA appropriateness method>! were calculated for each indi-
cator. RAND is a non-profit organization (stands for research and
development), while UCLA stands for the University of California, Los
Angeles. This method calculates the Interpercentile Range Adjusted for
Symmetry (IPRAS), which accounts for rating asymmetry by considering
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Identifying potential indicators for medication-related readmissions \
+ Scoping literature review

+ Additional indicators not covered in the literature but deemed relevant by the research team
— 31 possible indicators

Structuring the 31 indicators into 6 overarching topics
Patients’ sociodemographic factors (n = 19)
Prescription-related factors (n = 6)
Adherence issues (n = 1)
Insufficient ambulatory monitoring (n = 1)
Transition of care factors (n = 3)
Adverse drug reactions (n = 1)

Assessing understandability and completeness
+ Dissemination and validation within the research team

,

Selecting the Delphi panel
« Expertise in the field of medication-related readmissions or medication safety
» Qualified healthcare professionals (physician, pharmacist or nurse)

Indicator development
oA wN =

Sending invitations to possible experts via email

‘ ‘ Panelists ‘

Distributing round 1 questionnaire via email to the experts who accepted the invitation

Rating of indicators’ relevance by the experts using a numerical scale (1 to 9)
« 1 =extremely irrelevant; 5§ = uncertain; 9 = extremely relevant

Asking the experts additional questions
» Suggestion of additional indicators
* ldentification of top 5 priority indicators
*  Option to comment on each indicator or provide general comments at the end
»  Provision of sociodemographic data

Analysing experts’ responses

* Inclusion of indicator

—  Median relevance rating of 27

—  No disagreement (determined using the RAND/UCLA method)
* Re-rating the indicator in Delphi round 2

—  Disagreement (determined using the RAND/UCLA method)
«  Exclusion of indicator

—  Median relevance rating of <7

—  No disagreement (determined using the RAND/UCLA method)
» Collection of additional indicators suggested by at least 2 experts
« Counting prevalence of each indicator mentioned as a priority
* Analysis of potential themes arising from general and indicator-specific comments

_ -

Distributing round 2 questionnaire via email to experts who participated in round 1 \
(accompanied by a summary of round 1’s findings)

Delphi round 1

\

Rating of indicators’ relevance by the experts using a numerical scale (1 to 9)
+ Relevance rating of indicators that had disagreement in round 1
* Relevance rating of additional indicators proposed more than twice in round 1

Defining of precise cut-off values and clinical scenarios for the indicators included
- E.g. defining age threshold or prioritised medications for a specific prescribing problem

Delphi round 2

Analysing experts’ responses
« Consistency with round 1's inclusion and exclusion criteria, with indicators that showed disagreement in

both rounds also excluded
« Tallying instances of specific cut-off values or clinical scenarios for each relevant indicator /

-

Developing the final set of indicators
« Indicators that were rated the most relevant
* Indicators that were mentioned most often as priorities

| Finalset | |

Fig. 1. Delphi process flow diagram.
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the distance between the central point on the Interpercentile Range
(IPR) and the middle point (5) on the scale from 1 to 9. The Asymmetry
Index (AI) is calculated as 5 — IPRCP, where IPRCP is the central point of
the IPR. The IPR is a measure of the rating dispersion, and the IPRCP is
calculated as (30% quantile + 70% quantile)/2. The formula for
calculating the IPRAS is IPRAS = IPRr + (AI * CFA), where IPRr is the
IPR required for disagreement when perfect symmetry exists (found to
be 2.35), Al is the Asymmetry Index and CFA is the Correction Factor for
Asymmetry (found to be 1.5). If a particular indicator’s IPR is larger than
its IPRAS, then it is classified as a disagreement.

Indicators were included if their median rating was >7 without
disagreement; they were excluded if their median rating was <7 without
disagreement. Whenever disagreement was present, the indicator was
rated again during Delphi round 2, irrespective of its initial rating.

If an additional indicators was suggested by at least 2 experts, it was
incorporated into Delphi round 2 for an evaluation of its relevance. The
frequency with which specific indicators were mentioned was assessed
to determine the top 5 indicators. Lastly, experts’ indicator-specific or
general comments were examined to see whether they contained any
potential new themes. The free-text comments were analyzed using a
similar approach as for the additional indicators. If a new theme was
mentioned or changes were suggested by at least 2 experts, it was
considered relevant and included in the summary sent to the experts
after round 1, or the change was included as re-rating option for round 2.

2.5. Delphi round 2

Two weeks after the end of Delphi round 1, a summary of its findings
was emailed to all the experts who had returned the first questionnaire
along with the round 2 questionnaire. The summary included the me-
dian relevance rating for all 31 indicators and signaled instances of
disagreement. The median ratings given by each professional group
(physicians, pharmacists and nurses) were also presented, and each
expert received a reminder of their own initial relevance ratings. Thus,
each expert could compare each indicator’s overall rating, its profes-
sional group rating and their own. The summary also identified the
newly suggested indicators and the 5 indicators most frequently iden-
tified as top priorities, also providing a compilation of the experts’
comments.

The round 2 questionnaire was designed so that the experts would
assess the relevance of newly suggested indicators and re-rate the in-
dicators with prior disagreements using the same rating methods as in
round 1. Indicators that required some clarification requested specific
suggested cut-off values or clinical scenarios. Experts could choose
predefined cut-off values (e.g. laboratory values) and clinical situations
(e.g. specific medication groups) or propose different ones. This evalu-
ation process was used for the newly suggested indicators and those that
showed disagreement in round 1. The experts were again able to add
written general and indicator-specific comments, and they were asked to
return the completed questionnaires within 2 weeks. Failure to respond
triggered a reminder sent 1 day after the deadline, and they were given
another week to return the questionnaire.

The analysis of relevance ratings followed the methodology used in
round 1, with identical inclusion and exclusion criteria. Indicators that
caused disagreement across both rounds were excluded. If a newly
suggested indicator had shown disagreement, it would have prompted a
third round for its re-rating. If re-rating had again resulted in disagree-
ment, the newly suggested indicator would have been excluded. The
frequency with which cut-off values and specific clinical scenarios were
mentioned was also analyzed. The cut-off value that was most frequently
mentioned was subsequently incorporated as the final cut-off value in
the indicator set. The experts were informed about round 2’s results
after these analyses.

Research in Social and Administrative Pharmacy xxx (xxxx) xxx
2.6. Development of the final indicator set

The definitive set of indicators for MRRs was developed by arranging
all the included indicators according to their relevance rating and the
frequency with which they were identified as priority indicators.

3. Results

Of 48 experts invited to participate, 39 agreed (81% acceptance
rate), 3 declined and 6 did not respond. Of the 39 experts who received
the Delphi round 1 questionnaire, 38 returned it (97% response rate),
and of the 38 who received the Delphi round 2 questionnaire, 34
participated (89% response rate). Table 1 shows the sociodemographic
characteristics of the experts who participated.

Round 1’s questionnaire is provided in Appendix 1. Of the 31 round 1
indicators, 25 (81%) were included (median relevance rating >7 and no
disagreement) and 6 (19%) were excluded (median relevance rating <7
and no disagreement). No indicators showed disagreement. Table 2
summarizes the individual indicators and their respective medians and
specifies whether the indicator was developed by the research team or
derived from the literature. Median ratings are presented for the entire
panel and or each professional group. None of the indicators showed
disagreement, either when rated by the entire panel or when rated
within a professional group. Table 2 also displays how many times an
indicator was chosen as a priority indicator. A single expert missed 1
relevance rating for indicator number 5 (high medication regimen
complexity index). For all the other indicators, all 38 experts provided a
rating. However, not all the experts prioritized 5 individual indicators,
nor did they stick to those provided in round 1’s questionnaire. In cases
where alternative indicators were mentioned as a priority, they were
treated as missing indicators and excluded from the priority list. Overall,
23 of 190 potential priority ratings were missing because experts did not
provide an answer. The bold indicator numbers in Table 2 show those
that needed further specification in round 2 of the Delphi process.

In round 1, 5 additional indicators for MRRs were suggested for in-
clusion by at least 2 experts. These were.

. Suboptimal access to caregivers: suggested 4 times
. Having multiple prescribers: suggested 3 times

. Having cognitive impairment: suggested 3 times

. Being frail: suggested twice

. Being female versus being male: suggested twice

g b wN =~

Some new topics were identified during the analysis of the indicators
and the general comments in the completed round 1 questionnaires.

Table 1
Sociodemographic characteristics of the experts who participated in the Delphi
study.

Characteristic Round 1 Round 2

Experts, n (%)
Sex

38 (100%) 34 (100%)

Female, n (%) 18 (47%) 17 (50%)
Male, n (%) 20 (53%) 17 (50%)
Profession
Physician, n (%) 15 (39%) 14 (41%)
Pharmacist, n (%) 16 (42%) 14 (41%)
Nurse, n (%) 7 (18%) 6 (18%)
Setting (multiple answers possible)
Research, n (%) 20 (53%) 18 (53%)
Inpatient, n (%) 19 (50%) 17 (50%)
Outpatient, n (%) 15 (39%) 15 (44%)
Long-term care, n (%) 8 (21%) 7 (21%)
Years of experience
> 20 years, n (%) 15 (39%) 13 (38%)
16-20 years, n (%) 7 (18%) 7 (21%)
11-15 years, n (%) 11 (29%) 9 (26%)
6-10 years, n (%) 5 (13%) 5 (15%)
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Table 2
Results from Delphi round 1 on indicators for medication-related readmissions.
Indicator Indicator description X X X X Mentioned as a Disagreement
number All experts Physicians (n ~ Nurses Pharmacists (n  priority indicator
(n =38) =15) n=7) =16)
Patients’ sociodemographic factors
1 Older age (>65 years) 7 7 7 6 2 No
2 Polypharmacy (number of drugs in the discharge 8 8 8 8 15 No
prescription, >5 drugs)
3 Number of drug changes during the last hospital stay 7 7 8 7 6 No
(including newly prescribed medications)
4 Number of unplanned hospitalizations during the year before 6.5 6 5 7 3 No
readmission
5 High medication regimen complexity index (MRCI) 8 7 8 8 9 No
6 Prescription of potentially inappropriate medications (PIMs) 7 7 7 7 6 No
to older adult patients (e.g. according to Beers criteria®>” or
the PRISCUS® list**)
7 (team) Patients impaired in the activities of daily living (ADL) (e.g. 7 7 5 7 2 No
difficulties in performing self-care tasks like bathing,
dressing, using the toilet or eating)
8 (team) Patients impaired in the instrumental activities of daily living 6 7 6 6 4 No
(IADL) (e.g. managing finances, performing housework, using
public transportation)
9 Dependent on help from outpatient, professional caregivers (e.g. 6 6 5 5 1 No
home healthcare, living in a nursing home)
10 Dependent on help from informal caregivers (e.g. family 6 7 5 6 0 No
members, neighbors)
11 (team) Patient’s failure to attend and/or arrange a follow-up 7 7 7 7 7 No
appointment with their primary care physician within the
recommended timeframe, as stated in the discharge letter
12 (team) Limited educational level 6 6 7 6 1 No
13 (team) Low proficiency in the language spoken in the region of the 7 7 7 6 2 No
hospital
14 (team) Patients with little knowledge about their medications (i.e. 7 7 7 7 5 No
low medication literacy)
15 (team) Patients with renal impairment 7 8 6 7 6 No
16 (team) Patients with liver impairment/cirrhosis 6.5 7 6 6 1 No
17 Number of comorbidities (>3 chronic conditions) 8 8 7 8 8 No
18 (team) Not benefitting from a medication reconciliation at hospital 7 6 7 7 4 No
admission
19 (team) Not benefitting from a medication reconciliation at hospital ~ 7.5 7 8 8 11 No
discharge
Prescription-related factors
20 Under-prescribing (“indication, but no drug") 7 6 7 7 3 No
21 Over-prescribing ("drug, but no indication") 7 8 7 7 2 No
22 Overdose 8 8 8 8 7 No
23 Underdose 7 7 7 7 3 No
24 Drug-drug interactions 7 7 7 6.5 3 No
25 Prescription of medication, although at least one absolute 8 8 7 8 3 No
contraindication is present
Adherence issues
26 Low rate of medication adherence 8 8 7 8 12 No
Insufficient ambulatory monitoring
27 Insufficient monitoring in the outpatient setting before 8 8 8 8 5 No
readmission (by the patient or by a professional)
Transition of care factors
28 Insufficient communication between healthcare providers 8 8 8 8 20 No
(e.g. incomplete medication discharge information)
29 (team) Inadequate medication counseling (at hospital discharge or 7 7 8 7.5 5 No
in the ambulatory setting prior to readmission)
30 Insufficient medication supply, e.g. because the new 7 6 8 7.5 4 No
medications are not procured after hospital discharge
Adverse drug reactions
31 Adverse drug reactions (ADRs) 8 8 8 7.5 7 No
X: median.

An indicator was included if its overall median rating was >7 and it showed no disagreement. Indicators with an overall median rating of <7 and no disagreement were
excluded and are printed in italics. Disagreement was calculated based on the RAND/UCLA appropriateness method.®’ Indicators developed by the research team have
‘team’ noted behind the indicator number. All other indicators were derived from a scoping review. Indicator numbers are presented in bold font if the indicator was

included but required further specification in round 2.

Some participants mentioned age, polypharmacy and the number of
comorbidities as being interrelated and that polypharmacy can be an
indicator for lower medication adherence or for an increase in the
likelihood of taking high-risk medications. Some experts also mentioned
that indicators concerning the (instrumental) activities of daily living

((MADL) and being dependent on help from outpatient caregivers were
not strong risk factors for experiencing an MRR. Instead, relevance de-
pends on whether the patient receives adequate support in taking their
medications and on how impaired they are in the (I)ADL; thus, the risk
depends on living situations and the level of support received. Being
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dependent on help was not seen as a strong enough risk factor for an
MRR as long as communication between outpatient and inpatient
caregivers was adequate. Some experts noted that certain risks are
highly dependent on the patient’s clinical situation or the medications
involved in a prescribing problem. The corresponding medication
groups were evaluated in round 2 of the Delphi study.

The questionnaire for round 2 can be found in Appendix 2. None of
the 5 new indicators proposed in Delphi round 1 generated disagree-
ments in round 2, resulting in the completion of the Delphi process. Of
these 5 indicators, 4 were incorporated, and 1 was excluded due to its
low relevance. Table 3 provides an overview of the relevance ratings
assigned to the new indicators suggested in Delphi round 1. All the ex-
perts assigned relevance ratings to these new indicators, and there were
no disagreements in the subgroup analyses made by the different pro-
fessional groups.

The experts were also encouraged to select or define cut-off values
for relevant indicators from round 1, where appropriate. Out of 578
possible cut-off ratings, 14 ratings by 8 different experts were missing.
Table 4 presents the most frequently mentioned cut-off values for the
applicable indicators.

Concerning the prescribing problems included in round 1, the ex-
perts were requested to determine the top 3 priorities regarding pre-
scribed medication or medication groups. Diuretics were the most
frequently mentioned (56 times) prescribed medications, followed by
anticoagulants (51 times), insulin (38 times), opioids (36 times), and
benzodiazepines and Z-drugs (28 times). Out of 612 possible ratings (34
experts x 18 priority medication ratings x 6 prescribing problems), 6
different experts missed out a total of 42 ratings. Table 5 provides a
summary of the prescribed medications or medication groups that were
most commonly mentioned as priorities for each individual prescribing
problem, along with the corresponding number of experts who selected
those medications or medication groups.

During Delphi round 2, several experts provided feedback that
completing it was difficult, particularly the section related to prioritizing
medication groups for the prescribing problems.

Table 6 shows the final set of indicators for MRRs selected. They are
listed first by median relevance rating and then their number of men-
tions as a top 5 priority indicator. This list of indicators could be used to
prioritize patients who require clinical pharmacy services at hospital
discharge to mitigate their risk of an MRR.

4. Discussion

In an effort to establish a comprehensive set of indicators for MRRs,
the present iterative 2-round Delphi study involved experts from diverse
healthcare professions and settings and culminated in the selection of a
final set of 29 indicators. The indicators span a wide range of domains,
including patients’ sociodemographic characteristics and factors
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relating to prescriptions, adherence and transitions of care. The experts
ranked the 5 top priority indicators as follows: inadequate communi-
cation among the patient’s different healthcare providers, poly-
pharmacy, low medication adherence, high medication complexity and
multimorbidity. These findings were consistent with earlier research,
underscoring the importance of factors such as polypharmacy, adher-
ence and transitions of care in contributing to MRRs.>* *!

The literature mentions multimorbidity and medication complexity
less frequently in connection with MRRs. This could be attributed to
their interconnection with polypharmacy and, thus, why they are not
being analyzed independently.> The study also identified specific
medication groups linked to prescribing issues that deserve heightened
attention and comprehensive medication reviews. Diuretics, anticoag-
ulants, insulins, opioids, and benzodiazepines and Z-drugs were the
medication groups most frequently mentioned among the prescribing
problems included in the indicator set. The first 4 medication groups
were also those found most frequently in the literature.?® As such, this
Delphi study confirmed the relevance of numerous indicators identified
in previous research.

This Delphi study also highlighted such indicators as inadequate
medication counseling or reconciliation as important. Although the
literature does not explicitly mention them as increasing the risk of
MRRs, some studies have shown that medication counseling and
reconciliation interventions can reduce all-cause readmission rates. > *°
Insufficient medication literacy or limited language skills were also
considered relevant indicators but were not described in the literature as
factors contributing to MRRs. However, the broader concept of lower
health literacy has been shown to be associated with higher all-cause
readmission rates. %"’

Previous studies mostly employed descriptive statistics or modeling
approaches, which primarily capture indicators already routinely
collected. The methodology of this study ensured that the same attention
was given to the indicators regardless of whether they are already
collected in usual care. This approach provides a rationale for intensi-
fying systematic, structured data collection about such indicators and
implementing interventions aimed at mitigating their risks.

Certain well-established indicators in the literature may have an
inherently higher level of relevance, as observed in the present study.
Alternatively, the fact that the indicators developed by the research
team received lower relevance ratings than those taken from the existing
literature might be because participants were inclined to view estab-
lished indicators as more relevant, due to their familiarity rooted in their
connections to the literature. Although the experts were not asked to
consider whether indicators were measurable, the limited measurability
of some of the team-developed indicators might also have influenced
experts’ relevance ratings. Furthermore, the exclusion of 3 indicators
derived from the literature and the inclusion of 8 research-team-
developed and 4 newly proposed indicators underscores the valuable

Table 3
Results for the new indicators suggested for medication-related readmissions proposed in Delphi round 1.
Indicator Indicator description X X X X Disagreement
number All experts Physicians (n Nurses (n Pharmacists (n
n=234 =14) =6) =14)
Newly suggested indicators
32 (new) Access to caregivers (i.e. not having a family doctor, or difficult-to-reach 7 8 8 8 No
caregivers due to impaired mobility, long distance or difficulties arranging
appointments, etc.)
33 (new) Being female versus being male 5 4 5 5 No
34 (new) Having several prescribers simultaneously or changing prescribers (hospital, 8 7 8 7.5 No
rehabilitation facility, family doctor, specialist)
35 (new) Being cognitively impaired and having no support from family or 8 8 9 8 No
professional caregivers
36 (new) Being frail, according to the Clinical Frailty Scale 7 7 7 7 No

X: median.
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Table 4
Cut-off values of the indicators included for medication-related readmissions
most frequently chosen by the experts.
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Table 5
Most frequently mentioned medication groups in reference to each prescribing
problem included in Delphi round 1.

Indicator Indicator Cut-off Number of Indicator Prescribing Medication groups Number of

number description experts (n) number problem experts (n)

1 Older age - > 75 years old 20 21 Over-prescribing Benzodiazepines and Z-drugs 20

2 Polypharmacy - > 7 medications 17 Opioids 11

3 Number of drug - > 2 changes 13 Antipsychotics/neuroleptics 11
changes during the 22 Overdose Anticoagulants 15
last hospital stay Insulins 12

5 Medication - > 3 doses per day and >2 19 Opioids 10
complexity different dosage forms per Cardiac glycosides 10

day and >2 administration 20 Under- Diuretics 13
routes prescribing Inhaled therapies for asthma 12

6 Prescription of - PRISCUS® list*® as the most 12 and/or chronic obstructive
potentially suitable list for pulmonary disease (COPD)
inappropriate medication-related Insulins 9
medications readmissions ACE inhibitors or AT-1I 9

7 (team) Impaired activities - Moderate impairment: 27 antagonists
of daily living patient requires assistance or 23 Underdose Diuretics 11

supervision to complete some ACE inhibitors or AT-II 10
self-care tasks, e.g. needing antagonists

help with bathing, using the Anticoagulants 9
toilet or managing 27 Insufficient Diuretics 15
medications ambulatory Anticoagulants 13

13 (team) Low proficiency in - Patient’s ability to 25 monitoring Opioids 8
the language communicate in the region’s Insulins 8
spoken language is significantly Cardiac glycosides 8

limited, requiring language 24 Drug-drug Sedative burden 25

support services. They may interactions Burden of drugs increasing the 24

struggle to understand likelihood of falls

complex medical instructions Interactions of antithrombotic 18

or explanations and may agents

have difficulty expressing

their own symptoms or

concerns contribution that qualitative research methods can have in the domain

14 (team)  Low medication - Limited understanding of 25 of indicator development when performed alongside quantitative

literacy medication purpose, .
. - . studies.
instructions and potential . o
side effects, leading to Although the set was not specifically developed for prioritizing pa-
difficulty adhering to tients for interventions by clinical pharmacists at hospital discharge, it
medication regimen and could be applied in this context. Some indicators, such as polypharmacy,
. . identifying problems can be used directly at discharge for prioritization, while others require

15 (team) Patients with renal - Estimated glomerular 9 ) . A o . .
dysfunction filtration rate (eGFR) < 30 information from previous hospitalizations or observations during the

ml/min/1.73 m? current hospital stay. For example, the indicator “insufficient commu-

17 Number of - > 3 chronic conditions 17 nication” can be applied if communication was inadequate in previous
comorbidities hospitalizations, at admission or during the current hospitalization (e.g.,

24 Drug-drug - One or more interactions 10 . o e . . .

. ; . . . delayed or incomplete transfer of medication information). These in-
interactions with a severity level of ‘not X . o . K
recommended’ dicators have the added advantage of providing insights into potential

26 Medication non- - Medium non-adherence: 2-4 27 interventions, such as improving communication about medication
adherence times per week: forgets to information.

tzke,m,eflc:tlon or wrong This study recruited a diverse panel of experts representing various
administration . . . . . .

29 (team)  Insufficient - Counseling is inadequate and 16 healthcare professions and settings involved in medication use pro-
medication leaves the patient with cesses. Physicians and pharmacists were equally well represented,
counseling significant knowledge gaps, however, fewer nurses participated. This may have resulted in different

eg. the patient may not be outcomes compared to a scenario with equal numbers of all 3 profes-
told anything about their . .

S sional groups. The lower number of nurses did not stem from a lower
medication or may only be o . X o
given a brief explanation willingness to participate but from problems identifying nurses who met
with no follow-up in- the predefined selection criteria. Nevertheless, we are confident that our
structions. A written medica- multidisciplinary approach ensured a comprehensive evaluation of MRR

B tion plan is provided indicators.

30 Insufficient - 4-7 days 17 . . . .
medication supply The comprehensiveness of our approach resulted in the inclusion of a

34 (new) Number of - > 2 prescribers Each: 15 relatively high number of indicators and the exclusion of but a few.
prescribers - > 3 prescribers Although this suggests that our set of indicators is relatively complete, it

35 (new)  Cognitive - Medium cognitive 21 may make its practical application challenging. Depending on a hospi-
impairment impairment without any s . . i 1. .

form of support tal’s electronic patient record, not all of the indicators may be available
36 (new) Frailty - Clinical Frailty Scale scores 14 for analysis, and implementing its use at scale could be too time-

>6

consuming. Although the immediate applicability of this set of in-
dicators is not inconceivable, the aim is to develop a shorter version or a
scoring system after a validation study’s results become available. This
validation study will identify MRRs and assess whether the identified
indicators were present in patients who experienced MRRs compared to
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Table 6 Table 6 (continued)
Final .set of indicators for me.dlce.ltlon-related readm1551.ons with th.elr.corre- Indicator Indicator description Median Mentioned as
sponding cut-off values or medication groups (where applicable). The indicators number relevance priority
are sorted by median relevance rating and their ranking as priority indicators. indicator
Indicator Indicator description Median Mentioned as and leaves the patient with
number relevance priority significant knowledge gaps, e.g.
indicator the patient may receive a written
28 There are signs that the different 8 20 medication plan but be told
healthcare providers nothing about their medication or
communicate insufficiently with may onl}‘/ havei received a brief
each other (e.g. incomplete explanation without any follow-
discharge or admission up mStl’.UCUOI.IS
medication plans) 18 (team) The patient did not benefit from a 7 4
2 The patient takes >7 medications 8 15 mEdl_Ca“"ﬂ r‘?CQHC1113t10H at
26 The patient forgets to take their 8 12 hosplt'al. admlssu'm )
medications or administers them 30 Insufficient medication supply, e. 7 4
wrongly at least twice per week 8- becgus‘e the new medication
5 The patient follows a medication 8 9 prescriptions are not collected
regimen that involves taking >3 after hospital discharge
doses per day, using >2 different 20 If the patient has a condition that 7 3
dosage forms and administering rf?qmr.es the'prescrl.ptlon ofa
them via >2 different routes each diuretic, an inhalation therapy for
day N asthma and/or chronic
17 The patient has >3 chronic 8 8 obstructive pulmonary disease
conditions B (COPD), an insulin therapy, or an
22 If the patient is treated with 8 7 AC"“: inhibitor or AT-II antz?gonist:
anticoagulants, insulin, opioids or verlfy Whether the respective
cardiac glycosides: verify that the medications are prescribed
dosage is accurate and not too 23 If the patient is treated with 7 3
high diuretics, ACE inhibitors or AT-II
31 If the patient is treated with 8 7 antagonists, or anticoagulants:
diuretics, anticoagulants or verify that the dosage is accurate
insulins: assess for any signs of and not t?O 10‘W )
adverse drug reactions 24 If the patient is treated with 7 3
27 If the patient is treated with 8 5 medlyatlops kno‘{vn for causing
diuretics, anticoagulants, opioids, sedation, Increasing the I‘IS.k of
insulin or cardiac glycosides: falls, or with antithrombotics:
ensure that the medications are assess the sedative or fall-
accurately monitored in the inducing drug burden, or examine
outpatient setting whether adjustments to the
25 The patient receives at least 1 8 3 antithrombotics regimen are
medication for which an absolute flecessal"y due to potential
contraindication exists lnteract}ons )
34 (new) The patient has >2 prescribers 8 K 1 The pat}ent is > 7.5 years old 7 2
35 (new) The patient has at least a medium 8 - 7 (team) "I‘he p'atlent e.Xperlenc.esvn.loderate 7 2
degree of cognitive impairment impairment in the activities of
and no support from family or daily living, necessitating
professional caregivers assistance or supervision to
19 (team) The patient did not benefit froma 7.5 11 accomph.s}'l Cert'aln S.elf-carebtasks,
medication reconciliation at e.g. requiring aid with ba-thmg,
hospital discharge using the toilet or managing
11 (team) The patient lacks the ability to 7 7 medlC&FIOHS
attend and/or schedule a follow- 13 (team) T‘he patient possesses a 7 2
up appointment with their significantly limited capacity to
primary care physician within the communicate in the language
recommended timeframe, as commonly used in their hospital
specified in the discharge letter reglqn: necessitating the
3 The patient had >3 medication 7 6 provision Of lar'1g1'1ag.e support
changes during the last hospital serv1c%=s. This limitation could '
stay; medication changes include result in challenges understanding
newly prescribed medications complex medical instructions or
6 The patient is treated with 7 6 explanations and articulating
potentially inappropriate their personal symptoms or
medications (PIMs) as defined in concerns. . .
the PRISCUS® lis®® t 21 If the patient is treated with 7 2
15 (team) The patient has an estimated 7 6 bEI‘lZf)dlaZeplf{eS or Z—c.lrugs,
glomerular filtration rate (eGFR) opioids or. antipsychotics/
< 30 ml/min/1.73 m? neuroleptics: ensure the presence
14 (team) The patient has a limited 7 5 of an 1nc.llcat10n for the respective
understanding of their medlcathlons o ’
medications’ purposes. 32 (new) The patient has limited access to 7 -
instructions and potential side caregivers, i.e. no fa.mlly d9ctor,
effects, which leads to challenges hard—to.—reac.h Caregl\{e.rs (either
in adhering to the medication due to impaired mobility, long
regimen and identifying problems d%st.ance. or reasons like
29 (team) The medication counseling at 7 5 dlfﬁc}lltles arranging
hospital discharge is inadequate appomt{nent.s) )
36 (new) The patient is frail and scores at 7 A

least 6 on the Clinical Frailty Scale
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? The newly suggested indicators do not have priority ratings because the
priority rating was done during Delphi round 1. ‘New’ means that the indicator
was proposed in Delphi round 1, ‘team’ means that the indicator was developed
by the study team. If there is only a number, the indicator was derived from the
literature.

those who did not.

The present study has some limitations that should be considered
when interpreting the results. The indicators’ feasibility and measur-
ability were not assessed and, therefore, some of them (e.g. low medi-
cation adherence or patients not being able to organize follow-up
appointments), may be a challenge in terms of data collection, stan-
dardization and clinical implementation. The experts did not assess
feasibility and measurability because accessibility to structured health-
care data varies widely across regions and countries.”®*° Thus, an
argument could be made for conducting feasibility and measurability
assessments at the relevant level (e.g. specific hospitals). The indicator
set could then be adapted to the type and quality of data available.
Because this study only involved healthcare professionals working in
Switzerland, some indicators may reflect issues unique to the country’s
healthcare system, potentially limiting the generalizability of some in-
dicators (e.g. in other countries than Switzerland patients might always
receive medication reconciliation by a pharmacist). Nonetheless, since
this Delphi study was performed rigorously and preceded by an exten-
sive literature review, the results would probably not have differed
significantly, even if an international panel had been involved. An
additional weakness lies in the study’s recruitment strategy, which
primarily drew on experts from the authors’ professional networks,
potentially limiting the panel’s diversity and representativeness.
Another aspect to consider is that the indicator set may be incomplete.
While the anonymity ensured by the Delphi process is advantageous for
fostering open communication, free from the influence of dominant
personalities, it is conceivable that this anonymity could have inadver-
tently lowered expert engagement with the process. Consequently,
participants might not have been actively thinking about potential
missing indicators and might have given this more thought had their
contributions not been anonymous. Lastly, the Delphi approach has
inherent limitations; in particular, a certain subjectivity during the
evaluation of free-text responses cannot be ruled out.

5. Conclusions

This study used a Delphi process involving a diverse panel of
healthcare experts to create a comprehensive set of 29 indicators for
MRRs. These indicators spanned several domains, including patient
sociodemographics, prescribing factors, adherence variables and ele-
ments of care transitions. The findings underscored the importance of
addressing multifaceted medication-related issues to reduce read-
missions. Poor communication between healthcare providers emerged
as the top priority, emphasizing the need for seamless information ex-
change during care transitions. In addition, certain medication groups,
such as diuretics, anticoagulants, insulins, opioids, and benzodiazepines
or Z-drugs were identified as high-risk. The final set of indicators pro-
vides a starting point from which to prioritize the patients who should be
the focus of clinical pharmacy services before and during hospital
discharge. Future research should validate and adapt these indicators.
Ultimately, this study contributes to ongoing efforts to better understand
MRRs and to provide targeted support to patients at a high risk for
MRRs.
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