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Abstract

Background Polypharmacy and potentially inappropriate medicine use is common in older people, resulting in
harm increased by lack of patient-centred care. Hospital clinical pharmacy services may reduce such harm, particularly
prevalent at transitions of care. An implementation program to achieve such services can be a complex long-term
process.

Objectives To describe an implementation program and discuss its application in the development of a patient-
centred discharge medicine review service; to assess service impact on older patients and their caregivers.

Method An implementation program was begun in 2006. To assess program effectiveness, 100 patients were
recruited for follow-up after discharge from a private hospital between July 2019 and March 2020. There were no
exclusion criteria other than age less than 65 years. Medicine review and education were provided for each patient/
caregiver by a clinical pharmacist, including recommendations for future management, written in lay language.
Patients were asked to consult their general practitioner to discuss those recommendations important to them.
Patients were followed-up after discharge.

Results Of 368 recommendations made, 351 (95%) were actioned by patients, resulting in 284 (77% of those
actioned) being implemented, and 206 regularly taken medicines (19.7 % of all regular medicines) deprescribed.

Conclusion Implementation of a patient-centred medicine review discharge service resulted in patient-reported
reduction in potentially inappropriate medicine use and hospital funding of this service. This study was registered
retrospectively on 12 July 2022 with the ISRCTN registry, ISRCTN21156862, https://www.isrctn.com/ISRCTN21156862.

Keywords Polypharmacy, Patient centred care, Medicine related problems, Transitions of care, Medicine review,
Inappropriate medicine use, Implementation, Deprescribing
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functional decline [4, 5]. Deprescribing - the patient-
centred, supervised process of dose reduction or
cessation of PIMs [6, 7] - has been identified as part of
good prescribing [8] but as limited and reactive rather
than proactive, generally occurring because of an adverse
event [9]. Deprescribing does not appear to be part of
current hospital inpatient practice [10]. Yet the simple
count of prescribed medicines at discharge has been
shown to outperform complex indicators of therapy
quality, such as Beers’ list 2019 [11] and STOPP criteria
Version 2 [12] when identifying people at risk and
predicting poor outcomes [13].

In Australia, up to 30% of hospital admissions for
patients over 75 years of age have been found to be med-
icine-related, with up to three-quarters potentially pre-
ventable, the single most important predictor being the
number of medicines taken [2]. The risk of harm and of
poor adherence rises with the addition of each new medi-
cine [14, 15], with harm described to be at epidemic pro-
portions [16]. Transitions from hospital to primary care
further increase the risk for reasons that include increased
medicine sensitivity due to deconditioning and ongo-
ing recovery from acute illness, inaccuracies in medicine
reconciliation, insufficient patient education, poor com-
munication with primary care and unexplained medicine
changes [17-19]. As many as 44% of patients do not fol-
low medicine changes initiated in hospital, continuing to
take discontinued medicines, failing to implement dos-
age changes or to take newly prescribed medicines [20],
which may themselves be potentially inappropriate [19].

While the best strategies to combat PIM use in primary
care remain unclear [17, 21, 22], effective transitional
pharmacist-led strategies have been described [23-28].
They have included medicine reconciliation and review
in the context of multidisciplinary care, patient counsel-
ling, communication with primary care providers and
post-discharge follow-up.

Although patient engagement in understanding and
managing their medicines is strongly encouraged, it is
uncommon [6, 29-32]. Transitional patient-centred care
has been described as poorly understood and a missed
opportunity for pharmacists [33], such care recognised
as improving patient satisfaction and decision making
and reducing adverse events and readmissions [34—38]. A
paradigm shift in such care is needed [31, 39].

Australian hospital safety and quality standards state
that patients and their caregivers should be actively
involved in their care, and that they should receive verbal
and written information in ways that are meaningful to
them [40]. Patient-directed education or coaching has
been shown to be the most influential component of
multicomponent interventions for successful transitions
[41]. However, there is limited research on the impact
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of pharmacy health coaching [42], or how well patient-
centred care is applied to medicine management in
Australian hospitals [37].

Patients have been reported to arrive at hospital taking
PIMs, have PIMs commenced and be discharged on PIMs
[18]. To address this problem, an implementation pro-
gram for a discharge medicine review service was begun
in 2006 with the development of prescribing appropriate-
ness criteria for older Australians [43]. This criteria set
was applied in a scoping study [44], which found a high
incidence of PIM use at our hospital. A randomised con-
trolled trial subsequently applied the criteria during medi-
cine review at discharge in intervention patients, sent to
patients’ general practitioners (GPs) for actioning. No
significant difference in criteria-based recommendations
between intervention and control groups were found
at follow-up. GPs implemented a relatively low number
(42%) of recommendations [45]. This led to a new inter-
vention strategy; the patient and/or caregiver were made
the driver of change in reducing their use of PIMs. A
patient-centred discharge medicines review service was
commenced in 2016.

This study aims to identify the processes, barriers and
facilitators that influenced the implementation and inter-
vention effectiveness of this service. For example, limited
organisational resources and low leadership engagement
have been identified as barriers to implementation of
transitional care innovations, whereas adaptability of
innovations and high perceived benefit by users identified
as facilitators [39]. Implementing research into health-
care practice can be complex and unpredictable, with fail-
ure common [46-48]. A post-implementation (post hoc)
study of these factors was conducted, such studies being
commonly used to analyse and explain the implementa-
tion process [39, 49]. A prospective audit was conducted
to determine the effectiveness of the resulting patient-
centred intervention.

Aims of the study

To describe an implementation program in the devel-
opment of a patient-centred medicine review service;
to assess service impact on older patients and their car-
egivers actioning recommendations after discharge from
hospital.

Ethics approvals

Ethics approval was obtained from the Human Research
Ethics Committee of The University of Sydney for each
phase of the intervention process, begun in 2006 (project
numbers 2011-2015/10043, 2019/209). Approval was also
obtained from the Hospitals Medical Executive Com-
mittee. Written informed consent was obtained from all
individual patients or their caregivers.
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Methods
Implementation process
Many different implementation frameworks have been
developed to plan, guide, and evaluate implementation
efforts [49-51]. Implementation (or process evaluation)
dimensions (defined in supplementary Table 1) recom-
mended by the Cochrane Qualitative and Implementation
Methods Group [52] were identified by the authors post-
intervention that determined the resulting intervention.
To gain a broad understanding of determinants of prac-
tice (that is, barriers or facilitators), a checklist resulting
from a synthesis of frameworks [51] was chosen to iden-
tify determinants responsible for achieving the desired
outcome. Combining different frameworks may enable
a more comprehensive study [39]. Reporting was guided
by the “Standards for Reporting Implementation Studies”
checklist [53].

Intervention Setting

The intervention, a prospective post-hospital audit of
recommendations made to patients and/or caregivers at
discharge, was carried out at a private, not-for-profit 55
bed hospital in Sydney Australia. Patients were admitted
for exacerbations of chronic medical conditions such as
heart failure, Parkinson’s disease, chronic obstructive
pulmonary disease/asthma, degenerative spinal disease,
and inflammatory bowel disease; for rehabilitation
after heart, spinal, joint, gastrointestinal, breast or
gynaecologic surgery, or trauma from motor vehicle
accidents or falls; for palliative care due to metastatic
disease; and for management of infections such as
cellulitis, pneumonia or urosepsis. Chronic medical
conditions and medicines were representative of older
Australian community patients [45, 54]. Patients were
admitted under the care of one of three geriatricians,
rehabilitation specialists or one of two palliative
care physicians, supported by two staff doctors.
Multidisciplinary care was provided by nursing staff,
physiotherapists, occupational therapists, dieticians,
social workers, and a discharge planner. The clinical
pharmacist (BJB) was an experienced medicines review
pharmacist.

Eligibility criteria

All patients 65 years or older were eligible. There were
no other exclusion criteria. Specifically, patients were not
excluded if taking less than five medicines, cognitively
impaired, whose second language was English, were
being discharged to residential or supportive care, lived
distant from the hospital, had a terminal illness, or had
vision or hearing impairment.
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Intervention

Between July 2019 and March 2020, a convenience
sample of 100 patients were recruited for follow-up after
discharge. Between one to four patients were discharged
daily, the first alternating with the last on a non-
alphabetized list being recruited daily. Where cognitive
impairment was present, as determined by a Montreal
Cognitive Assessment (MoCA) test [55] score of less than
26/30, or where there was language, hearing or vision
difficulties, a caregiver was recruited.

Two to three days before discharge, the pharmacist
explained to the patient and/or caregiver that sometimes,
the benefit of taking certain medicines may be unclear, or
the dose may need adjustment. A safer or cheaper medi-
cine or even no medicine at all may be more appropriate.
Permission to review their medicines, make recommen-
dations and follow them up was sought, an information
sheet provided, and a consent form signed. A medicine list
would be provided that detailed the best times to take their
medicines, brand names, purpose, cost considerations,
relevant side effects and easy-to-understand recommen-
dations to assist with management. Medicines were then
reconciled, and reviewed utilizing validated prescribing
appropriateness criteria, shown in this setting to detect
approximately three quarters of all causes of medicine-
related problems (MRPs) [45]. A comprehensive medicine
review was conducted according to the protocol of the
Pharmaceutical Society of Australia [56], including oppor-
tunities for non-pharmacologic care. Patient-directed edu-
cation was provided during a discharge interview, timing
facilitated by allied health staff. Patients/caregivers were
encouraged to discuss with their GPs those recommenda-
tions important to them for prescription medicines, and
to consider for themselves their use of non-prescription
medicines. The pharmacist acted as the patient/caregivers’
advocate in proactively addressing PIM use, catering to
patient/caregiver health literacy.

The discharge medicine list with recommendations and
pharmacist contact details was sent separately to GPs,
and where appropriate to aged care facilities, commu-
nity nurses and pharmacies. Where patients had no GP,
support was given finding one. Because it was necessary
for all patients to have their medicines reconciled and
reviewed and to receive discharge counselling, a control
group was not possible. The time taken for each activity
was recorded to determine the cost of the service. This
included finding medical notes and walking corridors.
Patients were invited to fill in a general hospital feedback
form at discharge as part of standard practice.

Ten to fourteen days after discharge, each patient or
caregiver was contacted, either by phone or in person.
Enquiry was made about the actioning of each recom-
mendation, and the results including GP response



Basger et al. BMIC Geriatrics (2023) 23:183

recorded. Patients’ reports of changes to medicine use
were accepted as truthful. Where there had been no
visit to a GP or specialist doctor, support and reassur-
ance was provided, and a repeat contact time made.
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The patient journey consisted of six stages (Figure 1),
fitted into episodes of physiotherapy/hydrotherapy
attendance, sleep, and mealtimes. Reporting followed
the STROBE checklist for observational studies [57].

Stage 1: Admitted patient interviewed by staff doctor. Medical history taken and physical examination
performed. Medicine history taken and medicines charted. Laboratory tests ordered (such as complete blood
count and electrolytes/urea/creatinine). Admission history, including reasons for admission and any associated
complications, recorded in hospital progress notes.

Stage 2: Patient interviewed and reviewed by treating doctor - either geriatrician, rehabilitation specialist or
palliative care physician. Medicines related to reason for admission reviewed. Further laboratory tests ordered as
necessary such as thyroid function tests, vitamin D, B, folate and iron levels

l

Stage 3: Two to three days before discharge (length of stay (SD) 13 (3.5) days), the pharmacist recruits’ patient
or caregiver, provides information about the intervention and obtains signed consent. The patient’s medical
history and relevant laboratory results are recorded onto a discharge medicine list and review form. Inpatient
progress notes are reviewed, and doctor/allied health staff (for example dietician, physiotherapist, social worker)
consulted where appropriate. An interview time for discussion of medicine management is arranged.

l

Stage 4: Patient’s medicines gathered and compared with current medicine charts and prior history, community
pharmacy records and dose administration aid medicines where necessary/available, to obtain a best possible
medicine history. The reasons for any medicine changes are recorded. Medicines are reviewed.

l

Stage 5: Immediately before discharge, pharmacist conducts a discharge medicines interview with the patient
and/or caregiver, facilitated by allied health staff. Medicines are explained, questions answered and evidence-
based information about best use communicated. A written discharge list with management recommendations in

LR I3

plain English is provided, addressed to the patient (“please ask your GP to...”, “please consider...”)

l

Stage 6: Patient and/or caregiver requested to make an appointment with their GP within a week of discharge to
discuss their medicines and any issues they consider relevant; 10-12 days after discharge they are contacted to
provide further support, if necessary, answer questions and obtain feedback.

Fig. 1 Stages of the patient journey
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Data analysis

Data were entered into Microsoft Excel (version 2203),
checked for normality, and analyzed using descriptive
statistics.

Results

Implementation

Processes and determinants identifying actions taken
in the implementation of a discharge medicines review
service appear in Table 1.

Processes of context, fidelity, implementer engage-
ment, intervention quality and reach (definitions sup-
plementary Table 1) appeared in each phase, as did the
following determinants: feasibility; mandate, authority,
and accountability; quality assurance and patient safety
systems; source of the recommendation. The most com-
monly occurring determinants were capacity to plan
change; implementer engagement; and patient needs,
beliefs, knowledge, and motivation.

Intervention

The implemented service was audited between July 2019
and March 2020. Of the 166 patients recruited, 66 were
excluded; 11 were transferred to other hospitals due to
the occurrence of an acute medical condition such as
bleeding or chest pain, or for a procedure unavailable
onsite; six left before interview; no recommendations
requiring follow-up were made for 33 patients; nine
patients were uncontactable after discharge; three had
not seen a doctor within four weeks of discharge; three
were admitted to another hospital within two weeks of
discharge, and one patients family refused follow-up,
leaving 100 patients.

All patients/caregivers received a discharge medicine
list and review form, and all agreed to participate
in a medicines discharge interview and to consider
discussing those recommendations important to them
with their GP. All patients were followed-up. The
pharmacist did not communicate directly with GPs, nor
did any GP contact the pharmacist.

Mean participant age was 83.1 years, mean total
number of medicines 10.4, with a mean number of 8.9
medical conditions per patient. Of 100 patients, five
took less than 5 regular medicines, 48 took five to nine
regular medicines, and 47 took 10 regular medicines
or more - classed as hyper polypharmacy [3]. Fifty six
percent of patients were counselled in the presence
of a caregiver. Of 368 recommendations made to 100
patients/caregivers, 351 (95%) were actioned, with 284
(77% of those actioned) reported to be implemented
and 206 (21%) regularly taken medicines deprescribed
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— 141 ceased and 65 medicines reduced in dose
(Table 2).

There were 340 causes of a medicine-related problems
(MRPs - 3.4 per patient), classified according to a
validated system [58]. The top 10 categories represented
92% (312/340) of all causes of MRPs, the most common
being: Medicine not effective for the indication treated;
medicine was not the most safe/effective; and indication
does not warrant medicine treatment (Table 2)

Medicines for acid-related disorders, multivitamins,
complementary and alternative medicines, and mineral
supplements were the most common medicines ceased.
Gabapentinoids, opiates, proton pump inhibitors and
statins were the most common medicines reduced in
dose. The time taken to reconcile, review and interview
patients/caregivers averaged 63.6 minutes/patient.

Recommendations not actioned (17 or 4.6% of the total
number) occurred if patients/caregivers decided they
were unimportant. Recommendations not implemented
occurred because medicines were continued despite
evidence provided of poor or absent effectiveness, or GPs
considering recommendations unnecessary. Examples
included non-discontinuation of glucosamine [59] and
prescription of proton pump inhibitors despite apparent
lack of indication. Oral feedback about the service from
attending doctors and nursing staft, and written feedback
from patients presented at patient care committee
meetings, was consistently positive with respect to the
quality and usefulness of the service.

Examples of medicine management recommendations
made to patients appear in supplementary Table 2,
according to the cause of their medicine related problem.

Discussion
Continuing positive feedback and the results of this study
resulted in our non-government, not-for-profit (pri-
vate) hospital commencing and continuing to pay for a
non-dispensing or cognitive pharmacy service. Facilita-
tors influencing the implementation of transitional care
innovations have been identified and include the benefits
and usefulness of the innovation to healthcare providers;
patient satisfaction resulting in high buy-in from health-
care providers and management; quality of information
transfer; clear roles and responsibilities of key team mem-
bers; support from allied health and administrative staff;
and regular communication and feedback about the inno-
vation [39]. These facilitators appear in this study.
Gaining the approval of the Hospital’s executive offic-
ers, board of management and medical committee was
considered critical in legitimizing the clinical role of
the pharmacist. The Hospital supported implemen-
tation from inception, providing organizational and
policy support. Allied healthcare team support was



Page 6 of 14

:183

(2023) 23

Basger et al. BMIC Geriatrics

[€6] paieplea

2Jom el ssauareudoidde buiquosaid ay |

[t7+7] ssauarendoidde

JO SI01BDIPUI 12UIUN UASS pey Juaiied yoea
‘abessne uQ ‘syuanedul Jspjo Jo 1oyod e 01 paljdde
2J9M e11d ssaualedoidde buiquosaid ay |

[e7] padojonap sem eusiud ssauslendoidde
Buiquosald dyipads ueljensny Jo 1si

218 Juaned

anoldwil 03 J2INSU| 318DY3[ESH S1BALJ UBljesIsny

‘(uonepuawwodal 3y} bunioddns aduapire

4o A)jenb) paiepijen usaq 10U pey euald ay |
‘(Judawabebua

J91uawa|dwy ‘sassado.d weay (1ljigejunodde
‘A1110y1ne ‘@1epuew) 3>eqpas) pue uoneiadood
%235 pue 129foid sy ute|dxa 01 JJe3s |[e yim

pasiel] 1sideweyd ay3 pue Buisinu Jo 1012311p 3y |
‘(swi9)sAs L19)es juaned pue adueinsse Ajenb)
ASUPAS JO AUISISAIUN Y1 JO 93IWWIOD) SIY13
yDJeasay UBWNH SY3 WOJ) pauleiqo sem syuaned
01 eL21LID Jo uopedljdde Joy leroidde so1yag
‘(@a119e1d UMO INOQE

abpajmouy; ‘wod3no paldadxa Quswabebus
J91uswjdwi ‘Aiqisesy) s10100p Buipusiie wol)
1ybBNOs sem uoeladooD) “UOIUSAISIUI MIIAS]
sauId|paW e ssalboid 03 A1eSSadaU UOIRULIOJU|
apinoid Ajay1| pjnom pue sreudoidde sem ey
yons Jo uonediidde sy 1eyl pasibe pue 1ow
99110 9AIINDAXS [EDIPaW s jeydsoy ay
‘(uonjepuawwodal ay) bunaoddns dusapire

3o Ayjenb) paubisap sem aduspidUl IIBYL pUB SdYa
10919p 01 eLS1LD ay1 Jo A1ljigediidde sujwexs o)
Malnal buidods v (sabueyd jeuonesiueb.o 1oy
9OUL)SISSE ‘UOIIEPUDWIWO3] DY) JO 3DINOS)
uoljedijdde Jiay) pue eusild Jo Jusawdolansp ayy
995I9A0 0} PaaJHE SI9YdIedsal ASUPAS JO ANSIDAIUN
‘(Anpiqisedy) |eoioeid sem

ea11d ssaualendoidde buiquosaid jo uonedidde
1By} PaUIWIR1SP PUe 12W pJeod [eudsoy ay |
‘(Ko110d 1apuny Jo 1aked)

syuaijedul 0y elaidd ssauaielidoidde buiguasaid
uelensny Jo 1si| e Aldde pue dojaasp 01 parwgns
sem |esodoid v "a4ed Juaiied Jo 10adse Aue aroidwl
01 12Insul yijeay a1eald Jofew e Ag juelb ydieasal

ISIX3 10U pIp

susniedul 01 paljdde aq o1 eua1ud ssaualendoidde
Buiquosald oypads uelensny Jo 1si Y

Aujenb uonuanisu|----

‘yoeoidde yoiessal

uonoe Alojedilied ‘uonell|ide) Juswdolansp
9DIAIDS PUB SPOYIaW YdJeasal ‘Adeudieyd [ed1uld
10} ASUPAS JO AJISISAIUN SY3 YIM UOIIRIOCE||0D
Ajepid-—-

"JJe1S SAIIRAS|UIWIPER pUe [eDIpaW

‘Buisinu sAieI9do-0D pue diselsnyius 1spoewseyd
paulel} MIIARI-S3UIDIPIUW PadUaLIadxa SAI1DROI]
1usWabeHU JjusWd|dw|--—-

‘2JoW Jo

SaUIDIPRU DAY Bupiel Plo SIEIA G9 JaA0 syuaned ||y
yoeay----

"91D JO SUONISURI] 18 BULINIDO SHYIN

JO POOYI|¥1] PISEAIDUI UMOUY ‘S33IAJRS Adeulieyd
[BDIUID JOJ UOIIRISUNWISI JO 9DUSSqe ‘a1ed Juaned
9A0IdW| 0} 931HWWOD SAIINIIXS [BIIPAW pue
pieoq [eudsoy Aq alisep buoans ‘aied yieay

ul A1jenb pue A19jes 10 spiepuels [PUONEU JO
JuaWdOlASP PIPUSWILIOII DURUISAOD Aljenb
pue A134es JO M3IAS] [EUOIIRU 'SUBI[RIISNY ISPIO Ul
UlIeY pa1e|ai SUIDIPaU 9oNPal 01 IN|Ie) [eUOIIEN|

35N audIpaw aieldolddeul
2onpay ‘syuaned Jspjo Ul Juswabeuew
SuIdIPaW aA0Idwl O3 (SgYIN) swa|goid

ue Aq papIeme sem 000'0€$NY JO JueIb ydieasal e J0j A|dde 01 pataul a1am s|eudsoy a1eAlld 1X9IUO0D)---- pa3e|aI-aUIdIPaW JUSASId pUe SA[0SI AJIUSP|  Z10Z - 9007
q (1deid jo syueuiwiaisp
sawodnQ 11943 JO UOIIEOYIIUIPI PUR) SUOIJUBAIDIU] q Suoisuawip uonejuawadw] wiy sulwIL

[09 ‘7S ‘1G] , DIIAIDS MBIARI SBUIDIPALL 36IBYDSIP B JO SJUBUIWISIDP PUR SUOISUSWIP uolieluawa|dul| | ajqer



Page 7 of 14

0183

(2023) 23

Basger et al. BMIC Geriatrics

*SUONEPUSWIWLOD3]
JUSWSHRUBW SUIDIPIW JO (9%71) 9184 MO| A]9A1e|al

e pajuswia|dwl sdo ‘syuaied |013U0D 03 pasedwiod
‘syualied UOIUSAISIUL UI 15W pue 3|gedijdde euaiud
4O U3QUINU Y1 Ul 92UJa1p 1UBDYIUDIS OU SeM 2Iay ]

*(sassaz0ad

we?) ‘yoeal ‘spasu juaied Ayjigeiunodde

pue fiioyine ‘@)epuew ‘quawabebus
J2uswadwi ‘Anepy ‘abueyd ueid oy

fpededs ‘uoneydepe) sHUNSIW 991IWLILIOD B4R
[e21Ul]D AJYauow-omy sjeudsoy syl 1e palinddo
uoIssnasIp pue syodal ssaibold yoieasal Jejnbay
‘(9bpajmouy pue

$J9119 1U1IRd) PR1INIDRI SIaM SI9AIBIED/S1UBIed
‘(quawabebus sajuswajdwi ‘abueyd ueid

0} A1peded :sassadoud wea) :Ay1jigejunodde
‘fi11oy1ne ‘@)epuew) 3}oeqpas) pue uoliesadood
3995 pue 103(oid 3y ule|dxa 01 JJel1s ||e Yim

pasiel] 1sideweyd syl pue Buisinu JO 1019311p 3y |
‘(3502 uonejuswajdwi ‘Ad1j0od Japuny

410 1afed) Apnis ay1 wioyad 01 (predun) swin-1ied
payDIeasal pue swi-lied payiom isioewiieyd ay |
‘(swi91sAs L19jes juaned pue adueinsse Ajenb)
A3UPAS JO AUSISAIUN BY1 JO 921UWWIOD) SD1YIT
JDJeasay UBWNH SY3 WOJ) pauleigo sem syuaned
01 el2YIID Jo uopedljdde Joy leroidde so1yig
‘(Jusawabebus 1v3uswa|dwi ‘UoepUIWIWOIDL
341 YuMm Juswiaalbe) paaibe s10100p Buipuany
‘(uonepuawwodal ay) bunioddns aduspiAs Jo
Ajend ‘Ajiqiseaq) papasu sem Jusuwsbeuew
aupIpaw aroidul 03 Apnis yidap-ul ue 1eyy
P3pPId3P 9911 WILIOD SAIINIIXS [BDIPaWl 3y |
‘(sabueyd

Jeuonesiueb.o 10j dduUL)SISSE ‘UOIIEPUDWIWIODD
3Y3 JO 324N0S) (| DY) |PL1 P3||0IUOD PasIWOpUERS e
995I9A0 0} Paa.HE SIaYdIeasal ASUPAS JO ANSIDAIUN
‘(Juswabebua

J9)udwa|dwi ‘abueyd ueld 03 A1peded
‘y1)1geIunodde ‘AJioyine ‘S3epuely) uolide
911031102 paJINbaI M3IASI sNOIAID BU3 JO S} Nsal

‘MalAa1 Buidods snojaaid

J3)4e [eli} PaJ|0J1U0D pasiwopuel eiA 10edwl 153]
uopeldepy----

“elI2)1d ssaualendoidde

Buiquosaid dypads ueljensny Jo 1si| palepl|eA
Aljlenb uonuaniu|---—-

‘yoeoidde ydieasal

uonoe Aioledidiied ‘UolIel|IDe) JUSWAORAIP
9DIAIDS pUB SPOYIaW YdIeasal ‘Adeudieyd [ed1uld
10} ASUPAS JO AVISISAIUN DU YUM UOIIRIOCR||0D
Alepid—

‘JJe1S SAIIRAISIUIWPE PUB [edIpaul

‘Buisinu aAneISd0-02 pue diIseIsNyIuUS 1s1oeweyd
paUlRI} MIIASI-SAUIDIPIUW PAdUSLIRAXS dAIIDROI]
1usWabebus Ja1usWS|dw|----

‘Juawedwl

SAIUBOD OuU Yum ‘|eudsoy ay3 JO SnIpes wf

G e ulyum buial ‘Bupieads ysijbu3 ‘a1ow 1o
SauIPaW G Buiyel pjo sieak G9 U190 S1uslied
oeaY/PaIaAIop 9500~

*24eD JO SUOIISURIY 1B SdYIN JO Aouanbaiy paseaou|
'S92IA19S Adeuuieyd [eD1uld Joj UoleIsuNUWa) JO
9ouasqy “Aoewieyd Aq ouelidwod Jo piepuels
ybIy e JO 99111LILIOD SAIINDSXS [eDIPaU pue

p.eoq [eudsoy Aq uoieldadx3 ‘padnpoiiul
WIS UO[IRYPIDIR 3IAIS U3[BaY UelRsisny
‘SauIdIpaWl Jo asn a1eudoidde ainsus o1 saibarens
pue sWaisAs Buljepuew SpIepURLS 3JIAIS U3eay
Auenb pue A1a4es [euoneu jo uoneiuawa|dul|

"9sn aupIpaw a1elidoiddeur 9anpay ‘dn-moj|oy 1e
SUOIIBPUSUILIODRI MIIASI JO 914 Uolieluawa|dwl
pue 3l Jo Alljenb paiejai yijeay 12w euaild Jo
Jagwinu ay3 U1 abueyd uo ‘abieydsip 1e Malnal
QUIDIPaW BulNp 135-e1a111d pajepl|eA ‘padolanap
-J|95 Uno buiA|dde jo 10edwil 9y ssassy :syused

[G] PRIONPUOD SeM 21} PR|OJIUOD PISIWUOPURI Y 3} PRISPISUOD 31ILUWOD SAIINISXD [eDIpal 3y | 1X2)UOD——- 19p|0 J0j Juswabeurw aupipaw aroidw|  §10Z- 710
q (92n2€1d JO spueUIWIBIBP
sawodnnQ 1133 JO UOIIBILYIIUSPI PUR) SUOIJUBAIIU| q Suolsuawip uoneuswaldw) wiy ENTIENVT

(Panuiuod) L 3|qel



Page 8 of 14

:183

(2023) 23

Basger et al. BMIC Geriatrics

*(1 31qeL A1euswiajddng) suomiuyap 4o d|qes 335

‘uol31edIUNWWOD AeM-0M} SNONUIIUOD PUB UOISN|dUL J3P|oyayels ybnouyl s3nsal ayy 03 paingLiuod
1uauodwod yoieasal uonoe Aioredidinied sy “siaxiom [e1d0s pue els Adesayy jeuonednddo pue AdesayrolsAyd ‘Buisinu ‘sueidiiienab pue sisijiedads uolieljigeyas buipualie ‘OA1IINIEXS [BIIPAW U] ‘Wed) dAlIRIISIUIWpPe
pue Juswabeuew s,eudsoy ayi ‘siaydieasas paajoaul buiuueld Jo saaA) [09] YydJeasal uonde Jo dnsiieideieyd buipuy-1oe) pue uonoe ‘buiuueld Jo saj24d a3 01 puodsaiiod paquIsap spolad awi 9yl Yl ,

'C 9]qeL S3NSAY 993 'SdD 1Byl YUM

juepodwil a1am 1ybnoys Aay3 SUOEPUSUILIOII Aue
SSNDSIP 01 PXSE SJ9M PUR UONRWIOJUI UM AQ
panioddns buljasunod abieydsip paAledal siaAIbaIed

*(sossad0.4d wea) ‘yoeas ‘spasu jusned
‘A)[1Iqeunodde pue Aioyine ‘s1epuew qusw
-abebus 19yuswadwi ‘Aitjapy ‘ebueyd ueid oy
fpeded ‘uonerdepe) sbuLaW 991IWILWOD 318D

[e21Ul]D AJYauow-omy sjeudsoy syl 1e palinddo
uolssnsIp pue s1odai ssa1b01d yoiessal seinbay
‘(abpajmoun] pue ‘sya1aq siusned

‘uonjeanow juaned ‘spasu juaned) sbuipuy
M3IAS] UOIDIPAW O} PR1eDIPap pue paubisapai
SeM 1S1| UONEDIPaW 96JeYdSIP 241 JO 3PIS 3SI9ARI
9y "Wayl 0} |nybuluLaU 249M 1ey) SAem Ul
S1ual1ed 01 9peW aJ9M S$YSI PUB SPISU SUIDIPaW
[ENPIAIPUI INOCE UONBULIOJUI US1ILIM PUE [BCUSA
‘(Juawabebus sajuswajdwi ‘@bueyd ueid

0} f1deded :sassadoad wea) :A)jigeIunodde
‘f31ioyine ‘ajepuew) UoeISdo0d %995 pue
109f0id ay3 ure|dxa 01 JJe1s || Yum pas
1s1oeweyd oy pue buisinu Jo J01da11p 9y
‘(swi9)sAs

£13yes Juaned pue adueinsse Lyljenb) LupAs
O AISIBAIUN 3Y1 JO 381D SIIY1T YDIessay
UBWINH 941 WOoJ) pauleigo sem [erosdde so1y13
‘(sabueyp jeuonesiuebio

10 9OUB)SISSE ‘UOIIEPUSWIWO3] dY] JO 32INOS)
SAOGR | DY [NJSS2DONSUN 8U1 JO SNsai a1 aroidull
01 AB31e11S JUBIaYIP B JO Hpne dn-moj|of e 93519A0
01 paaIhe $19Yd1easal ASUPAS Jo AlISIDAIUN

‘(3503 uonejuswajdui ‘Ad1jod Japuny

10 49fed) parueib sem 0O’ L S ‘©BIrYDSIP JaYJe
syuaned dn mojjoj 01 JuswAed s|geus 03 Juelb
yoJeasal e Joy [eudsoy ayy 01 paljdde 1sidewiieyd
‘(@bpajmouy| pue ‘sya19q ,syudned ‘spasu
juBned) 3oeqpasy usned aanisod Ul bunsal
‘(350> uonejuawajdwi ‘Ao1j0d 19puny Jo Jaked)
saIAIRS Adewiieyd [ediuld pred JO JusWYsI|geIsa
2yl papnpul siy| “(Aupiqisesy ‘abueyd ueid oy
fpeded :fyjiqeiunodde ‘Ayuoyine ‘@)epuew)
P3J3PISUOD 243M | DY SN0 Y3 JO S} NS Y3 JaYe
24ed Juaied Ul spJepuels UONRIPaIIe Uelelsny
Yum aoueljdwiod pasdxe 01 S1oye panioddns

"B1ISIIID UOISN|DX OU
YUM ‘Pl s1eak 9 J1an0 siualied ||y Juswsbeuew
S2UIDIPaW UMO JIay3 Ul syuaed abebu]
yoeay,Auswabebua yuedidiiled -
‘suonepuswwodal Jo COEEC&C,@_QE_

10} 1uded Y1 01 9 Y1 WO) SND0J Iy
uoleydepy---—-

‘Buiubisapal paiinbal wioy

uonedipaw abieydsiq euaild ssauaiepdoidde
Buiquosaid dypads ueljessny Jo 1si| palepl|eA
Aljenb uonuaAIU|--—-

‘yoeoidde ydieasal

uopde Aloledidiied ‘Uollel|Ide) JusWdoRAIp
9DIAIS pUB SPOYIaW Ydieasal ‘Aoewieyd [eajuld
10} ASUPAS JO ALISISAIUN BY3 YLIM UOIIRIOge||0D
Alepid—

"JJe1S SAIIRIISIUILIPE PUE [eDIpSW

‘Buisinu aAiRI2d0-0D pue dIseIsnyua 1spewleyd
MB3IARI-2UIDIPAW PIDUR1ISAXS SAI1DE0I]
1usWabebus Jarusw|dw|----

"Juasaid el UOoISN|IXT 210U

10 SaUIDIPaW G BuIel PJO S1e3A G9 IS0 S1USIIRY
oray,/PaIdAI|ap 950~

“(wajgosd ay3 buiwey)

S92IAJ9S Aoewuieyd [eD1UID JOf UoIRIaUNWSI

JO 20Uasqy "aied Juaied anoidull 0 2unjeq

'3sn aud|pawl a1eldoiddeur aonpay
*SUOIEPUSUILIODSI JUaWabeuew aujdIpaw Jo
uo1eIUSWIS|dWI J0J JSALIP SY1 J01D0P 15I[e1Dads 10
d9 ay3 ueyi Jayael uaned ay1 bupew pue Abarens
Buibueyd Aq sdy|A 1U9AId pue SA|0S3 AJIUSp|

10/pue syuaned Jap|o Jo 10Y0d v :Apnis Jualind SAIIND3X3 [eDIpaw pue pieod [endsoy ay | IX23u0D)  spuanied Jap|o Joj Juswabeuew aupipaw aroidw| 00T - SLOT
q (3211284d Jo SpuRUIMIBIBP
sawodnQ 1133 JO UOIIEDYIIUIPI PUR) SUOIIUSAISIU| q Suolsuawip uonejuawajdw) wiy ENTIEIVT

(panunuod) | sjqel



Page 9 of 14

(2023) 23:183

Basger et al. BMIC Geriatrics

( (P2UIND20 gYIA SBWIL JO JSGUINUY SYIAl JO Sasned usy doj

C (DSON) wedazewal - saAllepas pue sonoudAH
4 (vOLD) suness — siuabe buikyipow pidr
] (gzov) siougiyur dwnd uojoid — SI2pIOSIP Pa1e|ai PISe 1) SSUDIPIN
Ll (VZON) |opewel) ‘jopeiuade) ‘SUOXO|eU F 3UOPOIAXO - spioldO
€l (VEON) unuadeqgeb,uijeqebaid - sondsjidanuy
(s3us11ed JO JIqUINU) SSOP Ul PadNPal/pPagudsaIdap saupipaw aAy doj
8 (Y01D), suneis — syusbe buikjipow pidi
8 (VZON) |opewely ‘jopeiuadel 'SUOXO[BU FF SUOPOIAXO — sploldO
0z (D/VZ 1Y) wnidjed ‘wnisaubew — syuswajddns [esauly
€C 4 VLOW 'g€08 'XVOLD 'D/D/VLLY - SIWYD/SUBUA(IINIA)
a4 5 (9Z0V) siouqiyur dwnd uoioid — SISPIOSIP Pa1e|ai PID. JO) SSUDIPSIA
, (syusned Jo Jsquunu) pasead/paqudsaidap sauRIpaw dAY dog
4 (sausned Jo squuinu) 4 Jusudliedwl SAIIUBOD pey oym s1usiied
(80 09cl (@S) ‘ueawl) saINUIW 19AID31eD F JuSed MIIAISIUL O] USYR) dWI|
(98) 90 (@S) ‘ueaW) SLINUIUW ‘SDUIDIPAU MBIASI/3|1DUOD) O Uy el awl|
¥ volL (@S) ‘UBsW) SaINUIL ‘UOIIBWIOJUI [e1paw Jualied 103(j02 0 Udye) Wi |
8/ (Jo Jaguinu) aB4eYSIP JO SABP 0| UIYIM d5 419yl pa3NSUOD OYM SIUlied
€l (JO J2qUINU) PSOUSUILIOD SSUIDIPRW (1e|nH3J) papusILIOIaY
6/ (J2quinu |e101) PaQIII$IAIP (S)2UIDIPAU Py OYM SIUIlIR
4 (Z'12) 90T Juaned Jad ‘(Jaquuinu €101 JO % 13quInU) , PagLdsaidap sauldIpaw teinbay
((¥AR%:14 (1P303 JO 9% 42qUINU |B101) PAIUSUIS|AWI SUOIIBPUSUIIOIY
(c8l) 29 (1P301 JO 9% 42qUINU [€10}) , PIUSUWIR|A LI JOU SUOIPPUSIUIOIRY
¥'56 (S1)(5¢) LG¢ [R10 JO 9 “(QS “Iuaiied Jad Jaquinu [B101) PSUOIIDE SUOIEPUSWIWOIDY
o) L1 (96 J2qWINU |L101) PaUOIIDE 10U SUOIIEPUSWUIODSY
(£'¢) 89¢ (quaned Jad “4agquinu [e103) SpeW SUOIEPUSWIWO0IY
99 (Joquuinu) JaAIB31ED JO 9DUSId Ul P3J|ISUNOD SIUdlRY
[1-€ (ce)68 4 2buer’(@s “squinu uesw) yuaped Jad SUORIPUOD [eIIPSIN
GC-¢€ (ov) ol abuel ‘(@S 4aquinu ueaw) Juaized Jad sauIPaW JO JaquINU [B10]
(90) 20 (@S “4aqwinu ueaw) 1uaiied Jad sauldIpaW, paIINbas UsSYpA,
€C-¢€ (8€) 26 » 9buUe1 (@S 1laquunu ueaw) Jusiied Jad sauIpaW JejnHaY
(et (9% 'a]PWI3y)) JopuaD)
86 - S9 (1'g) L'e8 abues /(qs ‘sieak) abe ueay

ooL=u

0207 YDIeN — 6107 AN SH NS4 APNIS :9D1AI9S MBIASI SUDIPaW 3D1rYDSIp pajuswa|dwl JOo Ipny T djgeL



Page 10 of 14

183

(2023) 23

Basger et al. BMIC Geriatrics

"[85] Wd1sAs uonedYISSe[d Palepi|eA e 0} BulpIodde PAYISSE|D SdHIA "JuSlied [enplAIpul Ue Ul Pa1ind30 dAeY Aew (dYIA) W|qoid pale[al 3UIdIpaW SUO ey} IO

'sunels paquosald uaaq pey (9%SS) 140Yod Y1 jjey JSAQ "UIIRISBANSOI ‘UI1RISBAWIS ‘UllelseArd ‘UIIRISBAN| ‘UI1RISBAIOLY '

' UIWeYIA pue ‘pide 21104 ‘|10 ysy ‘g uiwellA ‘suonesedaid uiwenAnnw ‘suiwesodn|b ‘(9 dol) J9p1o Junod BulpuadSap Ul PapPN|Ul SN PUe SUIWelIA

“A||e10 udse) s1Npoud diyjedoawoy pue saidelsyl [equay ‘suswa|ddns [euoninu se yons s3usIpaibul bululeluod spNposd [eunipaw uondudsaid-uou se pauyap ‘saudipaw dAeuIslje pue Alejuawa|dwod = SNYD
'Sldd paquasaid usaq pey swusned omi-A1xIS ‘(|ozeidagel ‘sjozesdolued ‘sjozeidswo ‘5|0zeidawoss) (S|dd) siouqgiyul dwnd uoloid 4

[S6] wasAs uonesyissed (J1y) [edlway) dinadesay ] [edtwoleuy uonesiuebiQ yiesH plHOM ay3 01 buipiodde payisse|d

‘0€/9T UeY1 559 JO 2105 [5S] (FSWIN) UoRUIWEXT 911G [RIUSIA-IUIIA 19d 4

‘(1 31qeL Areuswiajddng ul pauyap) pasead 10 3SOp Ul PIdNPaI SOU) I9M SauldIpaW paqudsaidad ,

"P3UOIIDE 10U INQ D) JO/PUk JIaquiaW Ajiwey/iaied/1usned syl Aq pabpajmousde pue pooisIapun 319M 1ey] SUOIIBPUSWIWOIRY

*(S1) Jadued isealq - (9€) (4Z-v2) swsedoa ‘() A1dIxue ‘(fz) uoissaidap - (€€) (39-¥9) SI19pJosip |einolaeyaq [e3udl (1 L) AydonsadAy oneisoid

ubiuaq ‘(g1) aseasip Asupiy 21U0IYd — (OF) (DD-YD) WlsAs A1eulinoliuab sy Jo saseasiq *(6) SeaSIP s,Uosubjied ‘(Z1) JUspPIdIe Je[NdSeA0Igalad ‘() uled diyredoinau - (£S) (38-¥8) WR1sAS SNOAISU U1 JO sa5e3sI *(01)
S1IINJILBAIP ‘(79) 3seasip xn|ai [eabeydosao-oi1seb — (£8) (3A-vA) WaisAs aAsabIp ay1 Jo saseasiq '(91) wisipiolAyrodAy ‘(5S) elwaepidijsAp — (€8) (QS-YS) S95e3SIP J1]0gqeIaW IO [BUONLIINU SUlDOPUT *(9) SB3| BLSP30
‘(€1) @uaunuodul ‘(61) s|je} ‘(€z) uswaredwi aamubod (9z) uted Jutof - (Lo L) (HN-VIN) PaUIsse|d a1aymas|a 1ou sbuipuy [ed1uld 1o subis swoldwAs (L €) aseasip [eulds aane1auabap ‘(f€) siso10doaiso ‘(67) SIY1ILO0DISO
—(821) (D4-V4) W1sAs [L13[3)SOINISNW BY1 JO $9seISI *(LZ) S4N|Ie) 1e3Y ‘(7€) Uone||Lqy [eLle ‘(z€) 95easip 14eay A1euotod ‘(€9) uoisualladAy - (L61) (38-Yd) Wa1sAs A101e|ND1ID 9Y] JO SISEISI :UOIeIYISSE|D Ydes Ul
Burn20 Ajuowiwod 3150w 3y3 Aq Pamoj|o4 ‘bulIN0 JaquInu |10} 3Y3 Aq PaMO]|04 ‘UOIEDYISSE|D UOIIPUOD/3SeasIq *[16] S35easi( JO UoledyIsse|) [euolieusaiul uoesiuebiQ yiesH plHOM a3 01 buipiodde payisse|d 4

'sabueyd auIPaW 953Y1 INOge 9310YD ou pey Ajjesauab sjusied DUIZ “) UlWelA ‘g UIWelA ‘J9jeyul Suljeingla) ‘opIweulodiu ‘sulweliAlnw ‘aeliedse wnissubew ‘joboidew ‘sujwesodn|b

‘llo ysy ‘unaanide :payieyd buiag sidsap palsisiuiLpe 10U SaUIPS “duosiupaid :paueam Bulag sasop sudIpay “uLidse 01 uuidse/sjowepuAdip ‘ueqexoieal o} uegexide ‘unnuadeqeb o} uljeqebaid ‘uegexide 01 uLejIEAL
:pabueyd adAy saunipa| *(7) uljeqebaid ‘apuojyd wnisselod ‘(g) [0joidolaw ‘UlwIo)BW ‘D1eiedse winisaubew ‘Buidipluedia) ‘ueliesagul ‘OpIWSSoIN) ‘DuiwelA1S9|oYyd ‘UelIeSIpUERD ‘D1eU0gIRD WiNI|ed ‘jojoidosiq
‘ueqexide ‘Buidipojwe ‘Suoiepolwe :paseasddP 3sop uPIPa ‘Judejopuely ‘uljeqebald ‘spuiojyd wnisselod ‘judopunad ‘uidezeyiw ‘edopjAyiaw ‘(€) auIxoIAY1oA3| ‘uellesaqul ‘(z) unuadeqeb ‘(€) apiwasoiny ‘|ojoidosiq
‘lounindoj|e :pasealdul 9SOP SUIIPSIA “DUIZ {(QL) @ UIWELIA ‘D UIWELIA IAC|DIDR[RA ‘B0ZeXOo1awe)ns/wiidoyiawnl ‘wiadoyiawil ‘jopewel) ‘19jeyul joia1epojo/wnidoaion (7) sulwelyl ‘(€) wedazewsl ‘Opizely1010|yd0ipAy
/uelies|wial ‘() uelesiw|dl ‘(€) jopeiuade) ‘|yejepe) ‘(z) suolde|jouodids ‘uideusyijos ‘undijbells ‘uiieIseAwls ‘|Jeusplis ‘uelies|eA/[L11IgNIeS ‘() UllelseAnsol ‘suljibesel ‘() suipniuel ‘(z) judiwel ‘(z) uljeqebaid ‘uisozeid
‘(7) suosiupaid ‘(9) apuiojy>d wnisseyod ‘(z) aleydsoyd ‘suiwisiuayd ‘[udopunad (g) [oweladeled ‘(g) 9jozeidolued ‘(9) SUOXO|EU/SUOPOIAXO ‘(£) SUOPOIAXO ‘(7) 9]0ZzeidaWO ‘UrLIBSIWIQ “(€) UOIISSUBPUO ‘(7) Sulpheziu
‘|0JOAIgaU ‘(9) SUIWELIAIINW ‘BUIPIUOXOW ‘(7) 9piweldo|>01awW ‘91eX2110Y19W ‘DUIWEUIYISW ‘() UIWIOHRW ‘(1) Wwedixojaw ‘uluolejdw ‘(S) a1eledse wnisaubew ‘(o) Japmod joboidew ‘(g) auld e2J3| ‘aso|n1de|
‘apIwopl|eus| ‘apIgI0sos! ‘apizely1oio|yd0ipAy/ueliesaql ‘(€) uelsesaql ‘suiweldiwl ‘opizely10i0|y20ipAY ‘(z) uteday ‘suiwesodn|b ‘(z) unuadeqeb ‘() spIwasoiny ‘(z) PIe 21|10y 43|eyUI SUOSEININY ‘UlfjIDeXO0|dN| ‘(7) |10
ysy ‘areyd|ns snouay ‘a1eiqyousy ‘weldo|eydss ‘() uiedexous ‘|udejeus ‘uizopljbedwa ‘uisojnswel/apLa1seInp ‘(s) aulpAdAxop ‘uidaxop ‘Duopuadwop ‘(§) BUUSS 31eSNJOP ‘DpIZeIyUpP ‘Wdzen|ip’ () uxobip ‘Seusjoldip
‘sdoup 943 auoseyiawexap ‘(z) auiya|os ‘uidse/2160pidod ‘|a1bopido)d ‘(g) uAwepulpd ‘(€) uidexo|yoidid ‘(7) qIx0I93d ‘() SUOXELID ‘DWIX0INSID ‘UrlieSaPUED /(S) SlRUOQEed Wnidjed ‘dulydiouaidng ‘|ojoidosiq

‘() ulidse ‘(9) uneISeAIOIE ‘(£) PIDR DlUBINAB|D/U||IDIXOWE ‘(€) UljjIdIXOWe ‘(1) suldipojwe ‘BuiiA1duiiwe ‘jounindol|e :pasead sauldIPa|A ‘uliepem ‘(1 1) g UlWelA ‘(6) jopeiuade) ‘wedazews) ‘apliaiseinp,/uisojnswel ‘(1)
Jjoweladesed /(| |) SUOXO[BU/BUOPOIAXO ‘(G 1) BUOPOIAXO ‘(€) uosidsuepuo ‘pinbij sulydiow ‘(g) suidezeniw ‘uoibagesiw ‘(z) apiweidopolaw ‘() [obosdeW ‘@sojn1de| ‘ueriesaqal ‘unuadeqeb ‘DuidAdAxop ‘(£ 1) euuas
91BSNJ0P ‘(1) SUIdIPO|WE ‘SUOIBPOIWE. :PIDUSWILWIOD SAUIIPSIN :$10100p Buieasl Aq spew ‘(| < ji syusned Jo Jsaquinu) suolepuswwodal abieydsip 1siewleyd o) pajejaiun Aels usiedul buunp ssbueyd suipaw aiam
219y "painqguisip Ajlewiou sem eleq ‘uoleinsp piepuels = s ‘uondudsaid e buuinbal jou saulipaw aAneudlje pue A1ejuswa|dwod 1o J31UNod 9yl JAA0 PUE SaUIIPaW padudsald Y1oq papn|pul sudIpaw Jeinbay ,

6 uonedldnp o3 anp uonedIpul ON
oL S19949 D11SIBI2UAS /2AIIPPE Ule1e 01 PaJIINbal Sem aUIDIPaW [BUOIIPPY
/1 Adeiayy buissiw/pa1eall 10U uoledIpu|
3l 1ualedde aupIpaw Joj UoedIPUl ON
0¢ MO| 00} 350P SUPIPIN
6¢C 1uawIsn(pe abesop palinbal a1e1s aseasip Jo JuawaAoidul|
6€ ybiy 003 3s0p duidIPaN
3y JUSWIIESI} SUIDIPSW JUBLIEM JOU S0P UOIeDIPU|
09 DA11D94J3/3J8S 1SOW 21 10U Sem — auIdIpawl aielidoiddeu)
29 Pa1e3.1 UOI1EDIPUL 91 JO) SAIIDR4S 10U — duldIpaw a1elidoiddeu)

86-99 (1'8) L'e8 abuel ‘(gs ‘sieak) abe uespy
ooL=u

(panupuOd) Z 3jqey



Basger et al. BMIC Geriatrics (2023) 23:183

also essential to facilitate implementation, contribut-
ing to the design and evaluation of the service at each
stage. This has been found to make interventions more
likely to be effective at ward level [60] and represented
a participatory action research approach [61]. Such an
approach has been used to improve care of delirium in
older inpatients [62] and to address inappropriate psy-
chotropic medicine use in residential care [63]. Staff
understood that the pharmacist taking time to talk to
patients/caregivers about medicines was fundamental
to patient care.

Patient-centered care appeared to be of low prior-
ity in Australian hospitals [37, 64] and internationally
[31, 65, 66], featuring poor delivery of information [28,
67-70]. Transition interventions involving caregivers
also appeared uncommon [25, 31, 41] and often with
poor pharmacist involvement [35]. Caregivers need to be
recognized as partners in management to reduce com-
munication failures and share information received by
patients [32, 71, 72]. Care delivered in this study moti-
vated patients/caregivers to become effective facilitators
of medicine management change after discharge. Educat-
ing patients/caregivers facilitated crossing the primary-
secondary interface, where the pharmacist was made the
person for accurately determining and explaining the
appropriateness of patients’ medicines and providing it
in plainly written form [71]. Such a model of pharmacist
care did not appear to be standard practice [73].

In a realist synthesis of pharmacist-conducted medicine
reviews in discharged patients [74], factors likely to lead
to beneficial outcomes were discussed. Corresponding to
these factors, this study engaged healthcare profession-
als, patients, and caregivers; recruited patients in a trusted
environment supportive of the integral role and skill of the
pharmacist; established hospital organizational support;
provided a pharmacist who understood the critical role of
medicine review and integration with staff; and had access
to comprehensive information about patients [74].

Handover at transitions of care involved transfer of
responsibility to GPs. However, in this study, PIM use
was identified and discussed with the patient/caregiver,
who were requested to take it up with their GP if it con-
cerned them. This differed from standard practice of
pharmacists making recommendations directly to GPs.
[24]. GPs then had their attention directed to PIM use
by a concerned patient. This proved effective in influ-
encing GPs decision-making behavior (the “nudge”
strategy [75]) through overcoming personal cognitive
biases, habits, fear of upsetting the patient, therapeu-
tic inertia (failure to alter therapy when indicated [76])
or psychological reactance — a motivational state that
affirms a person’s freedom of choice, even if opposite to
a recommendation [77].

Page 11 of 14

The presence of MRPs after discharge was not unusual,
as hospital doctors may not review long-term medicines
unrelated to the current admission, viewing it as the
GPs role [78]. After discharge, the GP may assume that
medicines have been evaluated and were appropriate
to continue. Lack of hospital review represented a lost
opportunity, as most older Australians were willing to
stop one or more of their regular medicines if their GP
said they could [79, 80].

Strengths and limitations

The behavioural nudge featured in this study requires con-
firmation [81]. Cost of the service appeared dependent
upon pharmacist time per patient. Follow-up was short,
although persistence of discharge medicine changes fol-
lowing medicine review have been demonstrated [82].
Patients/caregivers reports of medicine changes were
accepted as truthful, with no further form of validation.
This study was performed in a small hospital by a single
pharmacist, limiting generalisability. No clinical outcomes
were reported. However, the implementation process
delivered a funded service judged effective by manage-
ment. There were no patient exclusion criteria other than
age, adding to real-world impact.

Conclusion

An implementation program resulted in the commence-
ment of a paid patient-centred discharge medicine review
service with an implementation rate of recommendations
exceeding that of a previous effort. Failure of patient cen-
tred care appeared common in hospitals. This, combined
with low rates of medicine review in those recently dis-
charged from hospital [32], meant that the epidemic of
medicine-related harm may remain undiminished.
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