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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  12th July 2022 with the ISRCTN registry, ISRCTN21156862, https:// www. isrctn. com/ ISRCT N2115 6862.

Keywords Polypharmacy, Patient centred care, Medicine related problems, Transitions of care, Medicine review, 
Inappropriate medicine use, Implementation, Deprescribing

Introduction
Polypharmacy, defined here as the taking of five or 
more medicines concurrently, is associated with a high 
prevalence of potentially inappropriate medicine (PIM 
– defined in supplementary Table  1) use and occurs 
frequently in those aged 65 years or over [1–3]. PIM 
use results in poor outcomes including falls, emergency 
department visits, increased costs, adverse events, and 
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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 

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.

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 
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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. 

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].

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 

– 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 staff, 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 
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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].

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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