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Abstract
Introduction

While the population is ageing globally, this does not necessarily mean that they are living healthier.
The multimorbidity and polypharmacy in the older population (age> 65 years) increases their risk
of experiencing medication-related problems and undesirable consequences. Coupled with the
increased dependency of older people on carers and the lack of services to keep them in their own
homes, this cohort often resides in nursing homes (NHs). The medicines management process
(MMP) in the NH setting is reported to be complex due to various factors including the high
prevalence of polypharmacy, frailty in this cohort and the involvement of multiple carers in various
settings. The aim of the research programme was to explore the interprofessional MMP services

which are provided in the Irish NH setting, using a theoretical basis.
Methods

A systematic review and meta-analysis was conducted to explore the effectiveness of
interprofessional MMP interventions, involving pharmacists and provided to older people in NHs.
The care team and their roles, and stages of MMP targeted were identified. Assessment of the
effectiveness of interventions on the most reported outcomes was undertaken. The findings of this
study supported undertaking interviews with care team of NH residents in the Republic of Ireland
(Rol) to explore perceptions of MMP services. This was conducted using the Systems Engineering
Initiative for Patient Safety (SEIPS) 3.0 model, to identify work systems and their components
(elements, external environment, interactions and outcomes) that influence the MMP journey.
Further exploration of the MMP was conducted from Health Information and Quality Authority
(HIQA)’s NH inspection reports using mixed methods secondary analysis of over a four-year period.
The reporting of MMP-related regulations was quantitatively described, and the SEIPS 3.0 was
applied to qualitatively explore work systems and their components; and finally qualitative and

guantitative results were triangulated.
Results

Eighteen studies were included in the systematic review and highlighted (i) that medication reviews
were the most reported interventions and demonstrated a beneficial effect on improving the
prescribing appropriateness; (ii) the involvement of informal carers as a part of the care team; and
(iii) the lack of reporting of any theoretical underpinning. Seventeen interviews were conducted
with the care team and identified eight work systems MMP journey featuring one central work
system, namely, Internal NH. Barriers to achieving desirable outcomes included inconsistent

communication and ambiguity in service provision and role clarity. The use of technology that was
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triggered by the COVID-19 was identified to facilitate desirable outcomes. The findings were
synthesised to create the first NH resident MMP journey map in the Rol. The mixed methods
secondary research analysed 319 NH inspection reports published for 119 NHs in the Rol.
Quantitative findings analysis suggested that (i) > 50% of NHs were compliant with Regulation 29
(Medicines and Pharmaceutical Services); (ii) There was no statistically significant association
between reporting and compliance with Regulation 29 and NH characteristics; and (ii)
administration was the most frequently inspected MMP stages followed by storage across the four
years. The qualitative analysis explored the internal NH setting work system and identified (i)
inconsistent interprofessional collaboration; and (ii) majority of reports inspected described
administration stage of the MMP. Triangulation of quantitative and qualitative findings identified
that (i) some stages of MMP that are inspected in the free text are not a part of Regulation 29; (ii)
Pharmacist records were inspected in 25-35% of NHs, however, the free text identified that records
inspected are not limited to pharmacists interventions but to all other relevant HCPs; (iii) work
system elements that facilitated compliance and desirable outcomes: people, tasks, organisational,
tools and technologies, external environment; and finally (iv) Barriers to the MMP contributing to
non-compliance and undesirable outcomes include organisational, physical and external

environments interactions.
Discussion/Conclusion

The need to improve interprofessional MMP practice for older people residing in NHs is widely
acknowledged. To our knowledge, this is the first study to explore the interprofessional MMP
practice provided to older people in the Rol from different perspectives. Initially, a systematic
review and meta-analysis was conducted to report on the nature and impact of interprofessional
MMP interventions, involving a pharmacist and provided to older people in NHs. The outcome of
the systematic review involving a pharmacist in interprofessional MMP provision to older NH
residents is beneficial to improving some outcomes However, there is an absence of reporting the
theoretical basis of these interventions. Exploration of the extent of MMP services in the Rol using
SEIPS 3.0 model provided evidence that the MMP is a complex process, with opportunities to
overcome barriers. The SEIPS analysis facilitated identifying dimensions of the MMP that can be
used by researchers to develop a complex interprofessional MMP intervention. Deeper exploration
of additional work systems and their components that contribute to the complexity of the MMP
will complement the work presented in this thesis and further serve to optimise patient safety in
the Rol. The gap in a consolidated approach to interprofessional MMP in the Rol could encourage
national and international regulators to refine the current suggested approach to the MMP in the

Irish NH setting and therefore improve outcomes experienced both by NH residents and HCPs.
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Chapter 1

General Introduction



1.1. THE AGING POPULATION

It is widely acknowledged that the population is ageing globally. Current predictions are that there will
be 1.5 billion older adults (=65 years) in the world by 2050, a stark rise from 525 million in 2010 (Figure
1.1) [3]. In other words, one in six people globally will be aged over 65 years by 2050, an increase from
the current figure of one in 11 [4]. In the Republic of Ireland (Rol), 14% of the current older population

is aged 65 years or older and this percentage will double by the year 2040 (Figure 1.2) [5].
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Figure 1. 2 : Estimated and projected global older population in the Republic of Ireland [6]



There are several known reasons for the predicted rise in the older population. Firstly, life expectancy
at birth is increasing. In 2021, the life expectancy for the European population was 80.5 years for
women and 73.6 years for men [7]. The life expectancy at birth for residents in the Rol in 2018 was
reported slightly higher; 80.4 years at birth for men and 84 years for women, a rise by approximately
two years since 2008 [8, 9]. The increased life expectancy, coupled with improved diagnostics,
preventative therapies, treatments and management strategies greatly contribute to the ageing

population. This in turn results in increased longevity, but also an increase in morbidity and frailty [10].

Older age has traditionally been defined by a numerical value, as 265 years. Categorisation of older
age is now common, with adults referred to as young old if they aged between 65 and 74 years, old if
they are aged between 75 and 84 years and very old if they are 85 years or older [11]. Ageing is defined
as a stage of life when the body observes “a decrease in physiological reserves, while still supporting
acceptable functioning in the steady state” and cannot adapt to any additional stress. The ageing
process results in homeostatic/hemodynamic dysregulation [12]. It is this characterisation of ageing

that results in the occurrence of age-related morbidities.
Effect of aging of medicines

The nature of ageing is associated with changes in body systems which result in a decline of their
functions [13]. For instance, the development of physiological impairments such as a decrease in organ
functions, for instance (i) cardiac (i.e., change in heart size and muscle weakness and reduced blood
volume and normal distribution of red blood cells) [14], (ii) respiratory (i.e., muscle atrophy, tissue
stiffness and changes in respiratory tract structure) [15], and metabolic function. These physiological
impairments result in the presence of diseases, such as cardiovascular disease (e.g., hypertension,
hyperlipidaemia), diabetes, impaired renal function and others [16, 17]. These diseases exist in more
than 20% of the older population [18]. The World Health Organization (WHO), described
cardiovascular diseases as the leading cause of mortality in older people globally [19] and the
European Cardiovascular Disease Statistics reported that up to 45% of the recorded deaths in
European older adults in 2021 were caused by cardiovascular diseases [20]. It is also reported that up
to 80% of older people in the US of age> 60 years have cardiovascular disease [21] and each have more
than 90% risk of hypertension [22]. In the Rol, more than half of the older population have
hypertension with a higher prevalence reported in females compared to males [23]. On the contrary,
more than 15.3% of older men had a heart attack compared to 5% of older women [23].

Cardiovascular diseases are also associated with diabetes; where more than 500 million people



internationally were diagnosed with diabetes [24, 25]. Six to eleven percent of the older population in

the Rol are diagnosed with diabetes [23].

Multiple conditions are associated with the deterioration of kidney function and other complications
such as diabetic retinopathy, peripheral neuropathy or stroke. For instance, it has been reported that
up to 40% of older people with Type 2 diabetes suffer from chronic kidney diseases [26, 27]. Coupled
with the decline of liver functions such as structure and blood flow and imbalanced hepatic enzymes
level, older people are at risk of reduced drug metabolism and alterations in the pharmacokinetics
factors such as absorption (i.e., increase bioavailability and plasma concentration), excretion (i.e.,
decrease in blood flow and increase in liver enzymes), elimination (i.e., reduced glomerular filtration
rate and creatinine clearance) and volume of distribution of medications consumed [28]. As a result,
medications tend to have either lower optimum effects in older people or an increase in medications’
concentration in the body, causing increased risk of side effects such as falls, contributing to increased
hospitalisation rate [29]. Greenblatt and colleagues explain that medication with long elimination half-
life (i.e., benzodiazepines) potentially accumulate in older people with impaired pharmacokinetics
factors, resulting in a significant impact on falls and hospitalisation rates [30]. Other medications, for
example, medications with low volume of distribution (i.e., arrythmia controlling medicine and some
antibiotics) can accumulate in blood, increasing the blood serum levels in this cohort and impaired
creatinine clearance [31, 32]. Some medicines that undergo hepatic metabolism are also influenced
[33]. This is turn places older people at higher risk of increased drug toxicity levels, and their
susceptibility to a series of side effects ranging from treatable side effects (i.e., abdominal discomfort)
to serious side effects (i.e., mortality) [34]. These medications are categorised as inappropriate in the
Screening Tool of Older Person’s Prescriptions (STOPP) criteria [35], more details of inappropriate
prescribing and tools to improve prescribing is provided in Section 1.2. Thus, medications prescribed
for this cohort may need medication dose adjustments depending on the level of their kidney disease
and/or pharmacokinetics impairment, and an appropriate choice of medication prescribed [29, 36].
Not only that, but also changes to the evidence-based pharmaceutical formulation of medicines can
alter the appropriateness of drug administration, for example, crushing of medicines (where

appropriate), pill splitting and/or changing route of administration [37].

Another common physiological impairment associated with ageing is the loss of bone density and
osteoporosis. For instance, a systematic review and meta-analysis by Salari et al., reported that the
prevalence of osteoporosis was 23.1 and 11.7 among older women and men of age range between
15-105 in five global continents, respectively [38] and Barnsley et al., discuss the prevalence of
osteoporosis risk which increases with aging due to reductions in bone-mass density [39].

Osteoporosis is largely associated with gender where up to 50% of older females in the Rol are living



with osteoporosis compared to 20% of men [23]. Frailty is also associated with increasing age [40].
Frailty is a syndrome characterised by a physiological decline in reserve and resistance against
stressors, where even a minor illness may trigger a dramatic change in health status [41]. It
encompasses weakness, slowness, low levels of physical activity, exhaustion and loss of weight [42].
It is associated with walking disabilities, a high risk of falls and cognitive conditions such as dementia
[43, 44]. Approximately 36% of the global population aged =50 years is frail, and the incidence of frailty
will rise with an ageing population [45]. In the Rol, 55% of older people are characterised as frail
[46].Equally, the prevalence of cognitive impairment and dementia also increases with age [47, 48].
Dementia is been defined as a syndrome that involves conditions characterised by damage or death
of brain neurons, resulting in memory, behavioural, and physical challenges [49]. Therefore, dementia
is not a ‘single disease’, it is a group of conditions [49, 50]. There are a number of causes for dementia,
including Alzheimer’s disease (the most common cause; up to 80%), vascular dementia, dementia with
Lewy bodies and mixed causes of dementia [50]. Jorm and Jolley’s meta-analysis on the incidence of
dementia reported a direct association between ageing and higher incidents of dementia, where the
prevalence of dementia in the 65-69 years age range is 1.3%, compared to 40.8% in people of age >90
years [51, 52]. More than fifty thousand people in the Rol are living with dementia, and an escalation
of these numbers is expected in the next 30 years, where 141,200 people are expected to have
dementia (1.1% in 2018, compared with 2.3% in 2050 of the overall Irish population) [53]. Similar
projections are reported for older people in the United States (US) and the United Kingdom (UK) [5,
54].

Research on aging

Some research projects have focused on examining key components of health in older adults, in order
to understand more about healthy aging. For example, The Irish Longitudinal Study on Ageing (TILDA)
in the Rol is a large-scale nationwide longitudinal study for people aged 50 years and above [55]. A
longitudinal study is a type of research study where data or the same variables are collected at
multiple points in time [56]. TILDA is a project run by Trinity College Dublin (TCD) with other
institutions cooperating such as University College Dublin and Cork, the Royal College of Surgeons in
Ireland, Queens University Belfast and others [57]. The TILDA project includes approximately 8000
participants that are representative of Irish older adults of age more than 50 years [58]. TILDA collects
data on various topics on ageing, including socio-economic data (i.e., pension, education, etc.), health
behaviours (i.e., drinking, smoking, etc.), and health assessments on cognitive functions, bone density
and cardiovascular parameters [59]. To date, the TILDA project has been ongoing for 5 continuous
waves, starting from 2009-2011 (wave 1). In wave 1, data were collected on health assessment. In

wave 2 (2012-2013) data were collected from the same participants in wave 1, adding new questions



on personality. Wave 3 took place from 2014-2015; more than 6500 participants undertook the
guestionnaire that included new questions on cognitive, physical and cardiovascular health. Wave 4
was conducted in 2016 and recorded the same questions with the addition of health education and
childhood health-related questions. In 2018, wave 5 was completed with similar questions and wave
6 TILDA is now ongoing. It is worth mentioning that waves 2, 4 and 5 did not include health
assessments [60]. Likewise in the UK, the Northern Ireland Cohort for the Longitudinal Study of Ageing
(NICOLA) and the English Longitudinal Study of Ageing (ELSA) are widespread longitudinal studies for
older adults of age more than 50 years residing in Northern Ireland and England, respectively [61, 62].
All these projects aid policymakers to plan improvements to services provided to older people, and
help researcher understand key factors that contribute to healthy aging. Outcomes from research
projects are used to inform public and health policy, and disease management and prevention

strategies.

1.2. MULTIMORBIDITY AND POLYPHARMACY IN OLDER ADULTS

Ageing is typically associated with the development of multiple chronic conditions or multimorbidity
(the co-existence of one or more chronic conditions). The WHO defines a chronic condition as a
condition that is the result of “a combination of genetic, physiological, environmental and behaviours
factors” [63, 64]. Anderson and colleagues describe chronic conditions as conditions that typically last
more than one year and cannot be cured but rather controlled with medications or other interventions
[65]. More than 60% of older people worldwide have multimorbidity [66]. A European-wide study by
Palladino et al.,, reported that hypertension, arthritis and cardiovascular disease were the most
recorded conditions in more than 55 thousand older adults (aged> 50 years, mean age= 66 years) [67].
In the Rol, Larkin and colleagues’ cross-sectional study on TILDA participants demonstrated that
approximately 60% of the older participants (age >50 years) were multimorbid [68]. The same study
also reported that more than half of the included older adults of age >70 years were multimorbid [68].
This cohort with multimorbidity is more likely to have risks of hospitalisations, mortality and decreased
quality of life [69]. A retrospective cohort study conducted on more than 400,000 patients
demonstrated that multimorbidity accounts for more than 55% of hospital admissions in the UK [70].
It has been reported by Jacob et al., that fall risks are higher in multimorbid older adults compared to

the non-multimorbid sample in Irish TILDA participants [71].

Consequently, the older, multi-morbid population is more likely to be prescribed multiple medications
or ‘polypharmacy’ to treat their chronic conditions [72, 73]. There are variations in how polypharmacy
is defined, ranging from a numerical value of prescribing 2 to more than 11 medications, or a

description of the process i.e., the prescribing of many medications [74]. Using a numerical value to



describe polypharmacy is traditionally associated with negative connotations, as the greater the
number of medications prescribed, the more likely the patient is to suffer from an adverse event
associated with their medications. The term ‘too many’ is often used to describe this. It is now widely
accepted that older people will be prescribed several medications because of the number of age-
related conditions they have. This is fuelled by evidence-based guidelines that advocate for the
prescribing of multiple medications to treat multiple conditions. [74-76] However, studies continue to
use a numerical value to describe polypharmacy to allow for comparisons to be made between
studies, using values as low as four or more regular medications [74]. Up to 27% and 40% of older

people are prescribed polypharmacy in the Rol and North America, respectively [77-79].

As with multimorbidity in ageing, polypharmacy can be safe when all medications are prescribed
appropriately. However, polypharmacy can also be associated with medication related problem (MRP)
“an event or circumstance involving a patient’s drug treatment that actually, or potentially, interferes
with the achievement of an optimal outcome”. MRPs include adverse drug reactions, drug-drug
interactions, medication errors and potentially inappropriate prescribing (PIP). Adverse drug reactions
are described by the WHO as “Unintended, harmful reactions to medicines”[80]. The discussed
changes in physiology of the human body occurring naturally with ageing (Section 1.1), altering the
metabolism of medications [81]. Coupled with polypharmacy and complex medication regimens, this
cohort is vulnerable to adverse drug reactions [82]. PIP refers to the prescribing of potentially
inappropriate medications (PIM), i.e., the prescribing of medications when the clinical risk outweighs
the clinical benefit (e.g., no clinical indication or a duplicative medication) and potential prescribing
omissions (PPOs) i.e., when a medication is clinically indicated but not prescribed [83-86]. These in
turn can result in negative outcomes such as hospitalisations, increased morbidity and mortality and

an increase in falls [87].

The commonly reported occurrence of inappropriate polypharmacy has led to a wealth of research
into ways of reducing inappropriate polypharmacy, or as referred to by the Health Information and
Quality Assessment (HIQA) as ‘problematic polypharmacy’ and defined as “prescribing of multiple
medications inappropriately, or where the intended benefit of the medication is not realised” [88].
Multiple methods of reducing inappropriate medications have been studied [88]. Of these methods,
deprescribing has been described in many ways in the literature. For example, Lyer et al., identified
deprescribing as ‘medication withdrawal’ [89] and others such as Le Couteur et al., described it as
‘cessation of long-term therapy’ [90]. Reeve and colleagues' systematic review on deprescribing
presented a new definition ‘the process of tapering or withdrawing drugs with the goal of managing
polypharmacy and improving outcomes’ [91]. Various systematic reviews provide evidence in support

of deprescribing interventions provided by healthcare professionals (HCPs) to older adults (age >65



years). Such interventions have been associated with reduced death rates and a reduction in PIP [92,

93].

Other ways of reducing inappropriate prescribing of medication have been developed in response to
the high percentage of MRPs amongst older adults , including the use of tools and criteria to aid HCPs
to detect and address PIP and improve the overall quality of medications prescribed to older people
[92, 93]. These include the use of prescribing recommendations from the National Institute for Health
and Clinical Excellence (NICE) guidelines [94], explicit tools such as Beers criteria [95] and the
STOPP/Screening Tool to Alert to Right Treatment (START) criteria [35], and implicit tools such as the
Medication Appropriateness Index (MAI) [96]. Some other tools were developed for the management
of prescribing in targeted areas of prescribing, for instance, Lavan and colleagues developed the
STOPPFRAIL criteria, which targets specific categories of older adults with limited life expectancy [97]
and Rogntad and colleagues developed the Norwegian General Practice (NORGEP) criteria, that was

developed for the older NH cohort [98].

These tools are now being widely used to identify and reduce the number MRPs experienced by older
people and their linked consequences. For instance, Lopez-Rodriguez and colleagues’ undertook a
cross-sectional study in Spanish primary care using the MAI to identify PIP and reported that the
prescribing of proton pump inhibitors in older adults of age between 65 and 74 years was the most
commonly encountered instance of PIP [99]. Hamilton et al., noted that 56.2% of patients have at least
one PIM at hospital admission, identified using the STOPP criteria [100]. Gallagher and O’Mahoney
noted that the STOPP criteria identify more PIMs than the Beers criteria [101]. Abu Hammour and
colleagues used the STOPP criteria at hospital admission and noted that the most commonly
encountered instance of PIP was using medicines ‘beyond the recommended duration’[102]. Deliens
and colleagues' study in the hospital setting for older adults with cancer reported a significant
reduction in the number of PIM detected when compared between admission and discharge [103]. A
study conducted in Argentina by Fajreldines et al., reported a reduction of approximately 20% in the

occurrence of MRPs following the use of STOPP/START as an intervention [104].

1.3. THE POPULATION RESIDING IN NURSING HOMES

In the Rol, 6% (n=22,761) of the total older population reside in nursing homes (NHs) [77, 105]. A NH
is also referred to in the literature as a care home, long-term care facility, or skilled nursing facility and
is internationally defined as “a facility with a domestic-styled environment that provides 24-hour

functional support and care for persons who require assistance with Activities of Daily Living and who



often have complex health needs and increased vulnerability” [12]. Several factors are associated with
older people becoming NH residents. Concerns about patients' physical and cognitive decline most
often result in referrals to NH by patients’ care teams (HCPs and family members). These concerns
result from night-induced anxiety and depression, malnutrition, marital status (e.g., divorced or
widowed) and increased physical injuries in the community [106-108]. The lack of available medical
and emotional support in the community setting had also contributed to patients being transitioned
to NHs [106, 107]. More than 70% of NH residents are reported to require mobility assistance in their
daily living and high fall rates in this cohort is one of the major causes of NH admissions [109, 110].
Kojima and colleagues' systematic review and meta-analysis reported that the level of frailty in older
adults is also a factor contributing to NH admissions [111]. A large-scale analysis of British NH residents
undertaken by Zafeiridi et al., reported that frequent hospitalisations and long inpatient stays in
hospital are significant contributory factors to NH admissions [108]. Equally in the Rol, factors that
contribute to older people's admission to NHs include decline in physical abilities and lack of informal
carers to care for them in their own homes where this cohort would need 24-hours’ assistance in
performing their daily habits such as eating, drinking, dressing and taking their medications [112-115].
Two-thirds of older NH residents have dementia [116]. Rolland et al. reported that approximately 50
thousand NH residents in France live with dementia, 60% of whom are women [117]. A recent national
survey of the Rol reported that more than half of the NH residents have high to maximum dependency
levels with a 3.65 years average length of stay per long-term resident [118], the Irish NH setting is

further described in detail in Chapter 3, Section 3.1.1.

The presence of multimorbidity in NH residents is high. For instance, one study undertaken in New
Zealand reported that 64.1% of NH adults have multimorbidity [119]. Heinrich and colleagues' study
in the Irish NH setting reported that included NH residents had a mean number of 5.5 conditions [120].
Dilles et al., report that 60% of NH older adults experience a MRP with a reported mean of two adverse
drug events per resident [121]. Similarly, results in Norway demonstrated that 82.7% of the included
NH population had an average of three MRPs per resident [122]. The characteristics and complications
of aging described in earlier sections are no different than older people residing in NHs. However, this
cohort is more likely to be prescribed medicines than those residing in the community settings [72,
73]. Fog et al., reported that 60% of identified MRPs resulted from PIP with an average of 6.8
medication per resident in Norwegian NHs [122]. A recent Irish study reported that NH residents are
five times more likely to be prescribed multiple antipsychotics than community older adults [123]. A
large-scale American study reported a mean of eight oral medications per day prescribed to more than
11 thousand NH residents [124]. These drugs can include psychotropic medications,

antihypertensives, antidiabetics, anticoagulant/antiplatelet, proton pump inhibitors and pain killers



[125-127]. Diez and colleagues reported the prevalence of polypharmacy was approximately 80% of
older NH residents in Spain [128]. Additionally, multiple medications from the same class can be
prescribed to a single resident and contribute to further adverse effects. For instance, a systematic
review and meta-analysis conducted by Jester and colleagues reported that NH residents with
dementia can be prescribed up to three psychotropic medications in addition to other chronic
medications [129]. Notably, many of these MRPs can be avoidable, these are referred to as medication
errors [130] (described in Section 1.4). Another large scale mixed methods study in Belgium reported
that more than 85% of older people prescribed polypharmacy are on medicines for cardiovascular,
gastrointestinal, and neurological conditions [131]. Similar results were reported in Scottish NHs for
older people prescribed more than 10 medications [132]. In addition to prescribed medications, NH
residents are also provided other medications such as over the counter medications, vitamins, and
medical herbs [133]. Furthermore, Hamadani et al,’s study in a NH in the UK identified at least 5
medication administration errors per week for people prescribed polypharmacy, making the process
of managing adverse effects and improving patient safety more complex [134]. The prevalence of PIP
amongst NH residents has been documented in a variety of studies undertaken in NHs. For example,
two studies conducted in the NH settings in two European countries reported that 50% of the older
population residing in NHs had at least one incidence of PIP [135, 136]. Other researchers reported on
the prevalence of patients prescribed PIP/PIM, for instance, a systematic review conducted by Morin
and colleagues which included NHs from 18 different countries, reported that PIM was detected in
43.2% of NH older people using various screening tools and criteria such as STOPP/START, Beers, and
NORGEP [137]. The same systematic review included two studies conducted in Irish NHs, reporting
the existence of PIMs and PPOs in more than 50% and 40% of the total NH older adults of age more

than 65 years, respectively [138, 139].

Some types of medications are more commonly associated with PIP than others. For example, an
Australian study reported that three medication classes were associated with PIP in 96% of the older
NH sample, namely cardiovascular, central nervous system and gastrointestinal medications [140].
Similarly in the Irish NH setting, Heinrich et al., identified more than 30% of PIM were from PPIs, blood
pressure lowering medications and vitamin D prescriptions [120]. Van der Spek and colleagues’ cross-
sectional study assessed the prescribing of antipsychotics in the Dutch NH setting using a tool called
the Appropriate Psychotropic drug use In Dementia (APID) Index, which described that the prescribing
of antipsychotics is often inappropriate [141]. The APID index was developed from the MAI implicit
tool that targets the use of antipsychotic medications in older people with dementia residing in NHs
[142]. Several factors affect the prescribing of antipsychotics in NH residents, including the

interprofessional working dynamic, level of HCPs’ skills and regulatory guidance, as reported by Walsh

10



et al., in a systematic review investigating the influences on decision-making regarding antipsychotic

prescribing in nursing home residents with dementia [143].

1.4. THE MEDICINES MANAGEMENT PROCESS

As mentioned above (Section 1.2), appropriate prescribing is a concern in the NH setting but is only
one facet of the entire process by which medications are supplied to residents. There are other stages
in this process, known as the medicines management process (MMP) that also contribute to patient
safety and risk of undesirable outcomes. The MMP is a process that involves several stages,
encompassing assessing the resident on admission, prescribing, dispensing, delivering medications
from the pharmacy and storing medications in the NH, administering them, reviewing, monitoring
medication related outcomes, and disposal of out-of-date medications [144]. The MMP is crucial in
providing quality care to patients and preventing the occurrence of MRPs [145]. The term MMP is
often used interchangeably with the term ‘medication optimisation’ which is defined as “a patient-
focused approach to getting the best from investment in and use of medicines that requires a holistic
approach, an enhanced level of patient-centred professionalism, and partnership between clinical
professionals and a patient”[146]. While both terms define similar concepts, the term MMP will be
used throughout this thesis as it refers to an overall process encompassing subprocesses and stages
related to ensuring patients get the best quality care relating to their medicines and related outcomes.
Complications of ageing, multimorbidity, MRPs and the complex medication prescribed for NH
residents increases the complexity of the MMP practices provided by stakeholders and makes the

process more challenging [147, 148].
Medication error

Medication error is one type of MRP that is evident in many clinical settings and can happen at any
stage of the MMP [149]. Medication error is defined as “any preventable event that may cause or lead
to inappropriate medication use or patient harm while the medication is in the control of the health
care professional or patient” [150]. Although the prescribing stage of the MMP accounts for the
highest prevalence of errors [151], the literature also provides evidence for the occurrence of errors
at other stages. For instance, a systematic review conducted by Sutherland et al., reported that 50%
of medications administered via the intravenous route are inappropriately administered in the
hospital setting in the UK [152]. Another mixed methods study by Gracia et al., identified more than
300 medication administration errors of antibiotics and noradrenaline-containing medications in a
Spanish intensive care unit using the Global Medication Error Index [153]. Similarly in the NH setting,

Zimmerman and colleagues’ observational study in the American NHs identified more than 40% of
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administered medications had errors [154]. Gurwitz and colleagues also reported that medication

errors occur in the monitoring stage of the MMP in 70% of older people in NHs [155].

While medication error is a serious issue in healthcare settings, many of these errors are deemed
avoidable when appropriate approaches and practices, using for example standard operating
procedures, are in place [156-159]. In this regard, various guidelines and standards for MMP in NHs
have been developed to ensure NH residents avail of optimum person-centred medicines
management services [160]. For instance, the UK’s NICE issued guidance on managing medicines in
care homes in 2014, which highlights the importance of medicines management provided by all HCPs
to NH residents [161]. Likewise in the Rol, HIQA, the statutory regulator, set guidance for providing
medicines management to NH older people in their bespoke Medicines Management Guidance, 2015
and also in the National Standards for Residential Care Settings for Older People in Ireland, 2016 [160,
162, 163]. HIQA, their standards and the Medicines Management Guidance are further described in
Chapter 4.

1.5. HEALTHCARE PROFESSIONALS WORKING IN NURSING HOMES

NH residents are under the care of onsite nurses who help with medication needs such as
administering medications and monitoring outcomes from medications. The primary HCPs involved in
caring for older people in NHs are prescribers (i.e., general practitioners (GPs) and geriatricians),
pharmacists and nurses [163, 164]. The prescribers and pharmacists, on the other hand, are primarily

off-site contractors having a unique set of MMP-related roles [165].

HCP roles include those outlined by legislation, for example, the Medicinal Products (Prescription and
Control of Supply) Regulations in Ireland, and the regulations specifically for the care of older people
in residential care, to ensure the safe delivery of MMP, such as the UK’s National Service framework
for older people and the National Standards for Residential Care Settings for Older People in Rol [166]
[113]. These standards contribute to both the medication and non-medication aspects of care, to
ensure best care practice by HCPs is delivered to NH residents. However, despite these regulations
and standards, the nuances of each professional group’s role may vary between regions and even

between NHs [167, 168].

Other factors can influence the HCP’s role, for instance, the geographic location of external HCPs to
the NH where the dispersed emplacement of HCPs in different organisations (i.e., NH, hospital,
practice, or community) can create deficits in the communication and structured system between
them [169]; organisational culture such as NH facility’s own policies and availability of tools that can

influence roles; the funding structure [12, 170]; and the level of collaboration (interprofessional
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practice) between these multiple HCPs. Some NHs have HCPs working individually, who may or may
not be a formal member of a team but are opportunistically working together in the shared interest
of a single NH resident [167] [171]. The term Interprofessional practice will be used throughout this

thesis to refer to the ‘collaborative’, ‘multidisciplinary’ and ‘team working’ interplay between HCPs.

Interprofessional practice is defined as a patient-centred practice that can enhance outcomes
experienced by both service users (patients/residents) and service providers (HCPs) [144, 172].
Researchers in this area suggest that interprofessional practice can have an influence on medicines-
related outcomes and processes [173]. For instance, Zwarenstein and colleagues' systematic review
suggest that interprofessional collaboration can improve health-related outcomes and improve some
stages of the MMP such as prescribing [174]. McDebry et al., also suggest that a strong relationship
between pharmacists, prescribers, nurses and residents helps prevent MRPs [175]. Furthermore,
many national and international organizations including the World Health Organization have
recognised interprofessional practice and its importance [176]. Similarly in the Rol, HIQA guides HCPs

on the desired interprofessional approach to the MMP [144].

1.6. CORONAVIRUS IN THE REPUBLIC OF IRELAND

Globally, more than five million people were diagnosed with coronavirus disease (COVID-19) caused
by a highly infectious SARS-Cov-2 virus that affects the respiratory system [177, 178]. COVID-19 was
declared a global pandemic in March 2020 after its wide spread in more than 200 countries [179]. This
disease is often transmitted via coughing, sneezing, talking and physical surface contact. COVID-19
caused mild symptoms such as high body temperature and sore throat. Some other cases reported
more serious symptoms such as breathing difficulties, pain and death [180]. Some factors were
associated with exacerbation of the severity of the disease including an age-related decline in body
system functions in older adults (age>65 years), multimorbidity (e.g.., cancer, low immunity and
respiratory diseases) and polypharmacy [181, 182]. In the Rol, more than seven thousand older adults
of age 65+ years tested positive for COVID-19, up to 11.4% were hospitalised and 23.7% have lost their

lives to the virus and its complications [183].

In response to the global pandemic, the majority of governments internationally undertook measures
and recommendations to stop the spread of the virus. These included isolations to avoid direct
physical contact and hand hygiene [184]. Likewise in the Rol, several strategies were undertaken as a
response to the COVID-19 outbreak. For instance, the Irish government declared a lockdown in the
country which involved travel restrictions, physical distancing measures, closure of outpatient clinics
and isolation of residential care settings such as NHs. The Department of Health, the Health Service

Executive (HSE) and local public health authorities in the Rol have worked closely to stop, restrict and
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overcome the infection. Any person testing positive for COVID-19 or who had direct contact (face-to-
face within a distance of 2 meters) with a COVID-19 patient had to remain isolated for a period of 14
days or until symptoms subsided. This measure also applied to HCPs working in NHs or other essential
healthcare settings. The Health Protection Surveillance Centre (HPSC) in the Rol (the local surveillance
agency for all infectious diseases) reported that 32% of COVID-19 involved those who were HCPs. This
has resulted in variances in HCPs' level of staffing (i.e., low staffing burnout) and psychological
challenges which contributed to increased pressure on healthcare systems and decreased provision

of health-related services [180].

1.6.1. COVID-19 and the Irish nursing home context

In the Irish NH context, the first case of the virus was recorded on 13 March 2020 [185]. The number
of cases continued to increase and the 2021 report from the HPSC reported that more than 16
thousand positive cases of COVID-19 were recorded in NHs with a 2.2% mortality prevalence [183].
Management of COVID-19 was challenging in this cohort for many reasons, these include (i) their
ageing, multimorbidity complications, (ii) the fact that their frailty level limited their ability to
communicate their symptoms to relevant HCPs, (iii) lack of guidance on the disease at the time of the
outbreak, (iv) organisational context such as the level of staffing, and (v) the physical structure of NHs
(i.e., multi-occupancy rooms or lack of isolation rooms) that contributed to the internal transmission

of the disease [185].

HIQA, being the regulators of NHs and services provided to NH residents, have maintained the support
given to NHs to manage the pandemic, these included the provision of personal protective equipment,
provision of up-to-date information and national guidance on virus management, answering concerns
from people working and living in NHs (through a developed Infection Prevention and Control Hub),
and facilitating testing for COVID-19 disease [185]. NHs in the country were isolated and visits from
family and/or nonessential workers were restrained. Not only that but also inspections against
standards and regulations performed by HIQA inspectors were deferred during the pandemic to limit
the spread of the virus in this setting [185] (details about HIQA, standards and inspections are provided
in Chapter 4, Section 4.1.3). At the same time, HIQA continued supervising NH services through close
contact by phone and conducting risk assessments for NHs affected by the virus [185]. HIQA had also
worked with the National Public Health Emergency Team (NPHET), a team from the Department of
Health in Ireland, to develop strategies and refine national guidance for infection control in response
to the COVID-19 outbreak, namely the Interim Public Health, Infection Prevention & Control Guidelines
on the Prevention and Management of COVID-19 Cases and Outbreaks in Residential Care Facilities

[186]. This guidance encompasses areas in terms of staffing, safety and quarantine measures and

14



COVID-19 testing. Additionally, HIQA have also published a Regulatory assessment framework of the
preparedness of designated centres for older people for a COVID-19 outbreak report for unaffected
NHs to prevent and prepare for the outbreak [187]. Within the report, NH providers are required to

self-assess their facilities against 15 regulations that were noted as essential [187]:

Regulation 4: Written policies and procedures;
Regulation 5: Individual assessment and care plan;
Regulation 6: Health care;

Regulation 7: Managing behaviour that is challenging;
Regulation 8: Protection;

Regulation 9: Residents’ rights;

Regulation 10: Communication;

Regulation 11: Visits;

Regulation 14: Persons in charge;

Regulation 15: Staffing;

Regulation 16: Training and staff development;
Regulation 23: Governance and management;
Regulation 26: Risk management;

Regulation 27: Infection control;

HIQA inspectors confirm adherence to and compliance with these regulations via talking with the NH
provider, validating the availability of documentation and where appropriate, observations in NH
(details on observations and compliance judgment are provided in Chapter 4, section 4.1.3). These

were conducted via phone and/or onsite [187].

The COVID-19 pandemic in the Rol has highlighted (i) the gap in clinical attention provided to NHs and
(ii) the need to improve health regulations under relevant legislation, to ensure the safety and welfare
of older people residing in NHs and maintain person-centred care [185]. It is also worth highlighting
that medicines-related regulations were not the focus of inspections during the pandemic despite the
published evidence on multimorbidity and MRPs (i.e., polypharmacy) in older adults in all clinical
settings including the NH setting that is associated with being infected with COVID-19, worsening of
symptoms and leading to death [188, 189]. For instance, llloanusi and colleagues’ systematic review
reported that medications used for the treatment of psychotic problems, can result in undesirable

outcomes in older adults who tested positive for COVID-19 [190].
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1.6.2. Technology use in COVID-19

The COVID-19 pandemic had provoked the use of health technologies globally to support remote
diagnosis, treatment and reviews (also referred to as telemedicine) and electronic transmission of
records [191, 192]. These health technologies had shown beneficial in limiting the transmission of the
disease between individuals, triggering countries to change the health legislation and regulations
towards facilitating the greater use of these tools to overcome COVID-19 restrictions [193, 194].
Similarly in the Rol during the pandemic, policy makers and relevant legislators authorised the use of
virtual consultations (telemedicine) and electronic transfer of medicine-related documents such as

prescriptions, using a secure email service, called “Healthmail” [195-197].

Telemedicine has been introduced in the last decade globally, and in the Republic of Ireland. However,
it did not come into routine practice until the COVID-19 pandemic for the purpose of balancing the
aim to reduce the spread of virus infection and maintain healthcare. Studies have reported interest
and acceptance of telemedicine since the pandemic. For instance, Hong and colleagues reported a
statistically significant correlation (p <0.001) between the number of identified COVID cases and
search trends of telemedicine [198]. Hincape and colleagues’ systematic review describes the wide
acceptance of telemedicine practices by doctors and patients [199]. In the NH setting, telemedicine
has been reported to facilitate older NH residents’ access to clinical experts during the pandemic to
reduce the number of community and hospital visits [200, 201]. Tan and colleagues systematic review
demonstrated multiple challenges with telemedicine in the NH setting, for instance, the extra
workload put on nurses to communicate medicine-related information to prescribers and/or clinical
experts; and the unforeseen technological problems in using a digital platform [202]. Another
qualitative study conducted in NHs in Singapore added that the extent of telemedicine skills by NH
staff are inadequate [203]. In light of that, a recent study conducted by Banburry and colleagues
investigated NH staff telemedicine training demands and concluded that broad training on
telemedicine skills is needed to overcome challenges and preserve telemedicine use in this setting

[204].

Healthmail is defined by the HSE as “a secure clinical email service that allows health care providers
to send and receive clinical patient information in a secure manner’’. Healthmail was established in the
Rol in 2014 but the use of it was limited and it was not officially a legal route for prescription
transmission or a main practice of communication between HCPs or settings [195, 205]. Gleeson et
al’s cross-sectional study in the Rol reported that between 49-73% of responders (i.e., GPs and
pharmacists) perceived health technologies positively, reporting a potential improvement in

interprofessional practice [206]. Nevertheless, the components and extent of MMP interprofessional
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practice in NH facilities are not yet well described in the literature but are reported to be inconsistent

and complex [168, 207].

1.7. APPROACHES ADOPTED IN THIS THESIS

1.7.1. Guidance from the Medical Research Council

This PhD follows the Medical Research Council (MRC) framework for complex interventions [208]
[209]. The most recent MRC framework- commissioned by the National Health Institute of Health
Research (NIHR) in the United Kingdom (UK)- consists of four stages: development or identification
stage; feasibility testing of research design; evaluation and understanding of the process; and
implementation (Figure 1.3) [208]. These stages share a set of core elements which should be
recognised within and throughout the framework stages. The core elements are: considering context;
developing, refining and testing programme theory; engaging stakeholders; identifying fundamental
uncertainty; refining interventions; and economic considerations (refer to definitions in Table 1.1)

[208].

This PhD followed the previous 2008 MRC framework for complex interventions as it was the latest
version published at the time of the project’s conception (Figure 1.4)[209]. This framework consists of
four stages, beginning at the development stage, moving to feasibility testing of processes, then
evaluating and understanding the process and finally implementation [209]. This project is tailored to
the development stage of the MRC framework, which involves identifying the evidence base, and
identifying/developing theory and modelling process and outcomes (Figure 1.4) [209]. In 2022, the
MRC-NIHR framework (Figure 1.3) was updated; consisting of similar components with the addition
of core elements to be considered as explained above and also in Table 1.1 [208]. The design of this
PhD project adapts to these core elements recommended for identifying the basis for intervention
development; namely context, theory (section 1.7.2), stakeholders and uncertainties. The MRC
recommends steps required to construct successful health interventions, beginning with a systematic
review study, in this case, to identify and determine whether existing evidence of interprofessional
practice, involving pharmacists and targeting MMP, results in beneficial effects (Chapter 2). Secondly,
primary data collected from interviews (qualitative research methodology), or questionnaires
(quantitative research methodology) consists of stakeholders' opinions which can be used to explore
the MMP, gaps and potential improvements (Chapter 3). Finally, further mixed method analysis
(qualitative and quantitative) was applied to NH inspection reports from the statutory regulator in the
Rol, i.e., HIQA, to explore the MMP work system in the Irish NH setting from that perspective (Chapter
4).
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Figure 1. 3 Medical Research Council Framework for design and evaluation of complex interventions
(MRC-NIHR), 2022 [208].
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Figure 1. 4 Medical Research Council framework for design and evaluation of complex interventions
(MRC), 2008 [209].
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Table 1. 1 Core elements description (adapted from the Medical Research Council framework, 2022)
[208].

Core elements Description

components

Context Any feature of the circumstances in which an intervention is conceived,
developed, evaluated, and implemented.

Programme Describes how an intervention is expected to lead to its effects and under what

theory conditions—the programme theory should be tested and refined at all stages and

used to guide the identification of uncertainties and research questions.

Stakeholders  Those who are targeted by the intervention or policy, involved in its development
or delivery, or more broadly those whose personal or professional interests are
affected (that is, who have a stake in the topic)—this includes patients and
members of the public as well as those linked in a professional capacity.

Uncertainty Identifying the key uncertainties that exist, given what is already known and what
the programme theory, research team, and stakeholders identify as being most
important to discover—these judgments inform the framing of research
guestions, which in turn govern the choice of research perspective.

Refinements The process of fine tuning or making changes to the intervention once a
preliminary version (prototype) has been developed.

Economic Determining the comparative resource and outcome consequences of the

considerations interventions for those people and organisations affected.

1.7.2. Use of Theory in Research

Recent guidelines developed by the MRC support the use of theory when developing interventions to
‘understand how change is brought about, including the interplay of mechanisms and context’ [208].
Theory is defined as a ‘a set of interrelated concepts, definitions and propositions that present
a systematicview of events or situations by specifying relations among variables,
to explain or predict the events or situations’ [210]. Meleis et al., also define theory as ‘a symbolic
depiction of aspects of reality that are discovered or invented for describing, explaining, predicting, or
prescribing responses, events, situations, conditions, or relationships [211]’. Theories that relate to
pharmacy practice research originate from different disciplines such as psychology, sociology,
anthropology and biomedical sciences [212]. Theory also helps explain if the intervention works or not

and the possible effect of an intervention on findings [210]. Theory in research can be used in:
1) justifying the rationale for the research;

2) constructing the aim of the research;
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3) considering the theories of qualitative (narrative, phenomenology, ethnography, grounded theory
and case studies) and quantitative (randomised controlled trials (RCTs), cohort studies, case-control

studies and cross-sectional surveys) approaches:
4) developing data collection tools such as questionnaires and interview topic guides; and

5) analysing data (or theoretical analysis) and interpreting results [213]. The use of theory in

intervention development intensifies the robustness and rigour of research [214].

The theory adopted in Chapters 3 and 4 of this thesis is a system-based approach using a human
factors/ergonomics model that aids in the identification and analysis of complex processes such as the
resident’s MMP journey in order to achieve outcomes for both residents and carers/stakeholders.

Refer to Chapter 3, section 3.1.2 for a more detailed explanation of this approach.

1.7.3. Public and Patient Involvement in Health Research

The UK MRC guidance and Health Research Board (HRB) in Ireland recommend involving relevant
stakeholders (patients, users of interventions or the public) in the development stage, also referred
to as Patient and Public Involvement (PPI) (Figure 1.5) [215, 216]. PPI has become an essential
component of health research prompted by policies as it enhances rigorous analysis, appropriateness
of outcomes and ‘successful research results into practice’ [217]. PPl in health research can be utilised
in various stages of a study. These stages include (i) developing and defining a research question; (ii)
development of study design; (iii) interpretation of findings; (iv) dissemination of findings and (v)
funding [218]. Accordingly, this PhD project has created a PPl panel by identifying users, carers and
providers of the MMP services in the NH settings to boost the robustness and quality of findings. Thus,
PPI contributors included two pharmacists; an advanced nurse practitioner; a clinical nurse expert; a
general practitioner; a consultant geriatrician; a previous director of nursing in a NH, a current director
of a NH representative body in Ireland; and a family member of an older adult residing in a NH in

Ireland. The PPI contributors:

e Have supported the design of the project by (i) refining the study proposal; (ii) supporting the
choice of suitable methods such as research design, sampling methods, and supporting the
design of the topic guides used; and (iii) assisting in the recruitment of participants eligible
for participation in chapter 3 of this thesis.

e  Will support the dissemination of study findings as an article, a presentation or a poster.

The involvement of a PPI contributor who is a NH resident was not applicable due to difficulties

in reaching older people residing in NHs. However, having a family member and HCPs supported
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this gap as they acted as great representatives of NH residents both professionally and
emotionally. To our knowledge, this is the first multifaceted PPl panel created to explore the MMP

and the residents’ journey in the NH setting in the Rol.

Identifying and prioritising:

Service users, carers and memberts
of the public can inform research

priorities
implemention: Design:
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users and policy makers through -Co-design project
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Dissemination:
Undertaking/Management:

-Share knowledge on where best to

share the findings -Assist in collecting data and carrying

-Presenting the findings out interviews

- Representation on project steering

-Help write up the dissemination
and governance groups

material

Analysing and interpreting:

-Work with the research team to
interpret data and develop themes

Figure 1. 5 Public and Patient Involvement (PPI) in Research

1.8. OVERVIEW OF RESEARCH PRESENTED IN THIS THESIS

1.8.1. The overall aim

The aim of this PhD was to explore the MMP provided to older people residing in the Irish NH setting.

1.8.2. Research Objectives

The objectives were to:
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e |dentify and determine the current evidence of interprofessional MMP interventions involving
pharmacists, in the NH setting.

e Describe a theoretical underpinning of these MMP interventions.

e Undertake a theoretical exploration and analysis of the MMP and its components provided in
NHs in the Rol.

o Identify stakeholders' perceived barriers and facilitators to the safe and efficient provision of
MMP and outcomes experienced by residents in NHs in the Rol.

o Describe the MMP in the Irish NH setting using a journey map.

e Explore the extent of MMP compliance and reporting from the statutory regulators from
perspective.

e Suggest future improvements for a complex interprofessional MMP intervention that can be

implemented by researchers and guide policy makers to improve MMP practices.

1.8.3. Overview of thesis chapters

To address the above key research objectives, the project was divided into three phases. The findings

from each phase are outlined in chapters 2-4 of this thesis:

Chapter 2 Interprofessional interventions involving pharmacists and targeting the medicines
management process provided to older people residing in nursing homes: A
systematic review and meta-analysis of randomised controlled trials.

Chapter 3 Work system analysis to explore the medicines management process in the nursing
home setting in Ireland: a qualitative study using the Systems Engineering Initiative
for Patient Safety model.

Chapter 4 An exploration of the medicines management process in the Irish nursing home
setting: A secondary mixed methods analysis of the National Inspection Reports.

Chapter 5 General discussion and conclusion: Triangulation of findings.
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Chapter 2

Interprofessional interventions involving

pharmacists and targeting the medicines

management process provided to older
people residing in nursing homes:

A systematic review and meta-analysis of
randomised controlled trials
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2.1. INTRODUCTION

This chapter focuses on a systematic review conducted in line with the development stage of the
United Kingdom (UK) Medical Research Council (MRC) framework for complex interventions as
described in Chapter 1, Section 1.7.1 [208]. The study reported in this chapter sought to systematically
identify and describe interprofessional interventions involving pharmacists that target the medicines
management process (MMP) in the nursing home (NH) setting to improving outcomes experienced by

patients.

2.1.1. Overview of the Current Evidence Base

As discussed in Chapter 1, section 1.1, the older population is ageing; older people (265 years)
currently represent 9% of the global population in 201 countries and these figures are expected to
double in the coming decades[3]. NHs are also referred to in the literature as care homes, long-term
facilities or skilled nursing facilities [116]. Older NH residents tend to have more complex medication
needs than those in the community due to age-related cognitive and physical impairments such as
dementia and malnutrition [116, 117, 148]. As described in Chapter 1 (Section 1.4), this cohort is more
likely to be prescribed multiple medications (polypharmacy) than those of a younger age due to the
co-existence of one or more chronic diseases (i.e., multimorbidity). In addition to their age-related
changes, they are potentially pre-disposed to medication-related problems (MRPs) which contribute
to potentially inappropriate prescribing (PIP), hospitalization, mortality and falls [72, 84, 219, 220]. PIP
is a frequent issue in all clinical settings, including NHs [221]. For example, a systematic review
undertaken to determine the prevalence of potentially inappropriate medication use in older adults
living in nursing homes by Morrin et al., reported that 43% of approximately 550,000 NH residents in
more than four continents (including Europe) had at least one PIP [137]. Like other MRPs, PIP is
associated with a high mortality risk, hospitalisations and increased medication cost [222-224]. A
detailed description of MRPs, multimorbidity, polypharmacy and their consequences to other adults

in all clinical settings, including the NH setting are provided in Chapter 1.

As discussed in Chapter 1 (Section 1.5), the MMP is a process that covers a number of stages and
encompasses assessing, prescribing, dispensing, delivering and storing, administering, reviewing and
monitoring medicines [225]. Medication errors may occur at any stage of the MMP, thus, making the
provision to MMP services challenging [84, 226]. A systematic review undertaken by Ferrah and
colleagues to determine the prevalence of medication errors that result in hospitalisation of NH
residents, demonstrated that up to 27% of the older NH cohort are vulnerable to medication errors,
with 31% of these detected during the hospital transfer [227]. These medication errors were reported

to occur during the prescribing and monitoring (59-100%), and ordering (20- 53%) components of
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MMP [227]. Consequences of medication errors in this cohort can range from mild to severe, resulting
in hospital admission and even mortality [228, 229]. Thus, appropriate management of each stage of
the MMP is essential to ensure patients achieve maximum therapeutic benefits from their medications

[230].

2.1.2. Interprofessional MMP Practice

The MMP is complex for several reasons, including the variety of healthcare professionals (HCPs)
caring for NH residents at each stage of the process, either individually or collectively as an
interprofessional group from various disciplines and organizations [220, 231]. For example, in
Northern Ireland, Scott and colleagues reported that interprofessional working in the form of
integrated MMP led to improvements in the safety of medicines, the occurrence of morbidity and
mortality in hospitalised patients, and issues occurring during and after discharge of hospital patients
[232]. Loganathan and colleagues' systematic review of prescribing interventions reported
improvements in the appropriateness of prescribing in NH residents [233]. Bergkvist and colleagues’
intervention targeting the assessing, monitoring and review stages showed a significant reduction in
the number of inappropriate medicines prescribed in the Swedish hospital settings for patients aged
65 years and above [234]. Davidsson et al. demonstrated the positive effect of interprofessional
medication reviews which targeted the prescribing, monitoring and review stage in reducing MRPs in
NH residents [220], and in the same way, Kaboli and colleagues reported similar results when targeting

the same and other stages (e.qg., assessing) in hospitalised patients [235].

Nevertheless, providing interprofessional practice in the NH setting has been reported to be
challenging for a variety of reasons: the lack of HCPs’ being co-located in the NH facility, limited
communication between multiple HCPs caring for a single resident, [236, 237] and the absence of a
formal system to help with medication-related issues [238]. These factors may lead to an increase in

HCPs’ workload and increase the risk of MRPs [239].

Other factors challenging interprofessional practice involve the considerable international variation in
the provision of MMP services to NH residents. For example, variation in individual country’s
regulatory requirements for undertaking medication reviews; the guidance provided by the
professional bodies to provide medicines management service; the contractual relationship between
HCPs and NHs (e.g., pharmacists might have a supply-only contract or a contract that also stipulates
the undertaking of medicines review); the number, types and roles of HCPs involved in caring for

patients; and the payment model for services provided [159, 240].
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Pharmacists provide a variety of services to NH residents that are key to the MMP. For example,
pharmacists are the core HCP group who provide dispensing services to NH residents, without them,
medications would not be supplied. Pharmacists also have a variety of roles in the review of medicines
prescribed to NH residents, although these roles are not standardised [145, 241]. A recent systematic
review by Salahudeen et al., suggested that interventions by pharmacists can result in a degree of
success in optimising anticholinergic drug prescribing in older adults [242]. Although pharmacists’
contributions within an interprofessional team have not been formally structured, previous studies
have demonstrated the importance of pharmacists’ interprofessional involvement in reducing MRPs
and improving the overall quality of care in different clinical settings through medication reviews [145,
243-245] A recently published before-and-after study in the NH setting identified an association
between pharmacist’s involvement in an interprofessional medication review with the direct impact
of reducing medication risk in residents [246]. Although it is known that pharmacists’ involvement in
an interprofessional intervention expands other HCP’s knowledge of medicines, nevertheless, there is
a lack of guidance on their involvement within the interprofessional practice to provide the MMP
service and enhance resident outcomes in the NH settings [247]. A recently published before and after
study in the NH setting concluded that having a pharmacist involved in an interprofessional medication

review, resulted in a reduction in the risk associated with medicines for NH residents [246].

2.1.3. Theory Use in Intervention Development

Recent guidelines developed by the MRC support the use of theory in developing interventions (e.g.,
psychological theory) [208]. As discussed in Chapter 1 (Section 1.7.2), theory has been described as ‘a
set of interrelated concepts, definitions and propositions that present a systematic view of events or
situations by specifying relations among variables, in order to explain or predict the events or
situations’ [248]. In other words, theory may help predict behaviours, guide the intervention design,
development, evaluation and explain the reported outcomes [248]. The use of theory in intervention
development also allows the understanding of the intervention’s mechanisms of action [249]. To
systematically determine the extent to which interventions are theory-driven, Michie and colleagues
have developed the theory coding scheme (TCS) (Table 2.1), which allows researchers to identify and
describe the theoretical basis of interventions [249]. The TCS consist of 19 items across six categories,
where categories 1-3 assess the extent to which interventions are theory-based and categories 4-6

describe theory testing and refinement.

The TCS has been helpful in providing a clear understanding of the role of theory in the development
of an intervention. The same author added that experts in this area acknowledge the role of theory in

explaining the impact of interventions on outcomes assessed [249]. For instance, a previously
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conducted systematic review undertaken by Lau and colleagues investigated digitalised self-
medication management for older people with neurological disorders and used the TCS to assess
theory reported in ten included studies [250]. The same study reported significant effects in favour of
interventions reporting the use of the cognitive behaviour theory on improving depression, anxiety,

and fatigue [250].

Other systematic reviews that have used the TCS have found a lack of detailed descriptions of the
included interventions, rendering it difficult to apply the TCS to its full capacity. Additionally, some
systematic reviews note the scarcity of theory informed interventions, despite the use of theory being
explicitly recommended by the MRC’s framework for complex intervention development [208].
Therefore, determining the impact of theoretically designed interventions over interventions that are
not theoretically designed can be challenging. For example, Patton and colleagues set out to
investigate the effectiveness of theory-based interventions aimed at improving adherence in patients
prescribed polypharmacy [251]. Whilst the review authors included five studies in their review, the
included studies were too heterogenic to allow for meaningful conclusions to be drawn. Similarly,
O’Gorman and colleagues aimed to establish the overall effectiveness of theoretically derived
interventions on improving appropriate polypharmacy and also found few theoretically derived

studies and therefore the overall effectiveness of these interventions could not be established [252].

To date, no systematic review has investigated theories underpinning the development of
interprofessional interventions, involving a pharmacist addressing the MMP provided to older people
residing in the NH setting using the TCS. The effectiveness of such interventions has not been
established either. This chapter provides an overview of the methodology and findings from a
systematic review and meta-analysis that aimed to identify and address gaps in the literature and aid
in future development of a novel interprofessional intervention in this area. This systematic review
and meta-analysis have been published in the peer-reviewed journal Drugs and Aging [253] (Appendix

2.1). Details of contributions made by all authors are noted in section 2.3.2 of this chapter.
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Table 2. 1 Theory Coding Scheme (TCS)[249]

| TCS category | Items of TCS Description
Category 1: TCS item 1: Theory/model of behaviour Theories/models that specify relations among variables to explain or predict behaviour are
Is the theory mentioned. mentioned, even if the intervention is not based on this theory.
mentioned?
TCS item 2: Targeted/psychological Evidence that the psychological construct relates to (correlates/predicts/causes) behaviour should be
construct mentioned as behaviour presented within the introduction or method.
predictor.
TCS item 3: Intervention based on a single The intervention is based on a single theory (rather than a combination of theories or predictors).
theory.
Category 2: | TCSitem 2: Targeted Evidence that the psychological construct relates to (correlates/predicts/causes) behaviour should be
Are relevant | Targeted/psychological construct presented within the introduction or method.
theoretical mentioned as behaviour predictor.
constructs
targeted by | TCSitem 5: Theory/predictors used to The intervention is explicitly based on a theory or predictor or combination of theories or predictors.
the select/develop intervention techniques.

intervention?

Intervention techniques(s) linked to theory-
relevant construct(s).

TCS item 7: All intervention techniques are
explicitly linked to at least one theory-
relevant construct/predictor.

TCS item 8: At least one, but not all, of the
intervention techniques are explicitly
linked to at least one theory-relevant
construct/predictor.

TCS item 9: Group of techniques are linked
to a group of constructs/ predictors.
Theory-relevant construct(s) linked to
intervention techniques(s).

Each intervention technique is explicitly linked to at least one theory-relevant construct/predictor.

At least one, but not all, of the intervention techniques are explicitly linked to at least one theory-
relevant construct/ predictor.

A cluster of techniques is linked to a cluster of constructs/ predictors.
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TCS category

Items of TCS

Description

TCS item 10: All theory-relevant
constructs/predictors are explicitly linked
to at least one intervention technique.

TCS item 11: At least one, but not all, of the
theory relevant constructs/predictors are
explicitly linked to at least one intervention
technique.

Every theoretical construct within a stated theory, or every stated predictor (see item 5), is linked to
at least one intervention technique.

At least one, but not all, of the theoretical constructs within a stated theory or at least one, but not
all, of the stated predictors (see item 5) are linked to at least one intervention technique.

Category 3: Is
theory used to
select
intervention
recipients or
tailor
interventions?
Category 4:
Are the
relevant
theoretical
constructs
measured?

Category 5: Is
theory tested?

TCS item 4: Theory/predictors used to
select recipients for the intervention.

TCS item 6: Theory/predictors used to
tailor intervention techniques to recipients.

TCS item 12: Theory-relevant
constructs/predictors are measured.

TCS item 13: Quality of measures.

TCS item 12: Theory relevant
constructs/predictors are measured.

Participants were screened/selected based on achieving a particular score/level on a theory-relevant
construct/ predictor.

The intervention differs for different sub-groups that vary on a psychological construct (e.g., stage of
change) or predictor at baseline.

a) At least one construct of theory (or predictor) mentioned in relation to the intervention is
measured post-intervention.

b) At least one construct of theory (or predictor) mentioned in relation to the intervention is
measured pre- and post-intervention.

a) All of the measures of theory-relevant constructs/predictors had some evidence for their
reliability.

b) At least one, but not all, of the measures of theory relevant constructs/predictors had some
evidence for their reliability.

c) All of the measures of theory relevant constructs/predictors have been previously validated.
d) At least one, but not all, of the measures of theory relevant constructs/predictors have been
previously validated.

e) The behaviour measure had some evidence for its reliability.

f) The behaviour measure has been previously validated.

a) At least one construct of theory (or predictor) mentioned in relation to the intervention is
measured post-intervention.

b) At least one construct of theory (or predictor) mentioned in relation to the intervention is
measured pre- and post-intervention.
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TCS category

Items of TCS |

Description

TCS item 13: Quality of measures.

TCS item 14: Randomisation of participants
to condition.

TCS item 15: Changes in measured theory-
relevant constructs/ predictors.

TCS item 16: Meditational analysis of
constructs/predictors.

TCS item 17: Results discussed in relation
to theory.

TCS item 18: Appropriate support for
theory.

a) All of the measures of theory-relevant constructs/predictors had some evidence for their
reliability.

b) At least one, but not all, of the measures of theory relevant constructs/predictors had some
evidence for their reliability.

c) All of the measures of theory relevant constructs/predictors have been previously validated.
d) At least one, but not all, of the measures of theory relevant constructs/predictors have been
previously validated.

e) The behaviour measure had some evidence for its reliability.

f) The behaviour measure has been previously validated.

a) Do the authors claim randomisation?

b) Is a method of random allocation to condition described (e.g., random number generator)?

c) Was the success of randomisation tested?

d) Was the randomisation successful (or baseline differences between intervention and control group
statistically controlled)?

The intervention leads to significant change in at least one theory-relevant construct/predictor (vs.
control group) in favour of the intervention.

In addition to 15, do the following effects emerge?

a) Mediator predicts DV? (Or change in mediator leads to change in DV)
b) Mediator predicts DV (when controlling for IV)?

c) Intervention does not predict DV (when controlling for mediator)?

d) Mediated effect statistically significant?

Results are discussed in terms of the theoretical basis of the intervention.
Support for the theory is based on appropriate mediation OR refutation of the theory is based on

obtaining appropriate null effects (i.e., changing behaviour without changing the theory-relevant
constructs).

Category 6: Is
theory
refined?

TCS item 19: Results used to refine theory.

TCS: Theory Coding Scheme

The authors attempt to refine the theory upon which the intervention was based by either (1) adding
or removing constructs to the theory, or (2) specifying that the interrelationships between the
theoretical constructs should be changed and spelling out which relationships should be changed.
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2.2. AIM AND OBIJECTIVES

The aim of this systematic review was to systematically identify and describe interprofessional

interventions involving pharmacists that target the MMP for older people residing in NHs.

The objectives were to:

Describe published interprofessional interventions and the role of pharmacists within the
interprofessional team;

e Describe the effect of these interventions;

e Describe the MMP stages targeted by the interventions;

e |dentify any reported theoretical underpinning of the intervention.

2.3. RESEARCH DESIGN AND METHODS

2.3.1. Protocol

This systematic review followed a protocol using methods established by the Cochrane collaboration
methodology [254] and the Preferred Reporting Items for Systematic Reviews and Meta-Analyses-
Protocol (PRISMA-P). The systematic review protocol was registered with the International

Prospective Register of Systematic Reviews (PROSPERO) [Ref: CRD42020181744].

2.3.2. Published manuscript
The review findings and meta-analysis have been reported in accordance with the (PRISMA) statement
[255] and Cochrane collaboration methodology [254]. The completed PRISMA checklist can be found

in Appendix 2.2. The PhD candidate led all components of the review process.
The following list describes each author’s individual contribution to the published manuscript.

e Screening of titles and abstract: Asil Sadeq (AS), Monica Strugaru (MS) and Maryam AlMutairi
(MA);

e Screening of full text: Asil Sadeq (AS), Monica Strugaru (MS) Maryam AlMutairi (MA), Tamasine
Grimes (TG), Cristin Ryan (CR), and Connie Brennan (CB);

e Data extraction and assessments: Asil Sadeq (AS), Monica Strugaru (MS), Tamasine Grimes
(TG), and Maryam AlMutairi (MA);

e Manuscript writing and refinements: Asil Sadeq (AS), Tamasine Grimes (TG), Cristin Ryan (CR)

and Derek Stewart (DS).
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2.3.3. Eligibility criteria
Types of studies

All types of randomised controlled trials (RCTs), including cluster and pilot trials, were considered
eligible for inclusion in this study. RCTs were chosen as they present the highest level of evidence in
health research; bias is minimised with the unique nature of randomisation that allows balanced

attribution between participants and outcomes in an intervention [256].

Types of participants

This review included trial participants of age >65 years or a population mean (median) age of 65 years

or older.

Types of interventions

Any interprofessional intervention targeting at least one stage of the MMP (assessing, prescribing,
dispensing, delivering and storing, administering, and reviewing and monitoring of medicines), was
eligible for inclusion. Interventions had to involve a pharmacist amongst the intervention providers.

The interventions had to target NH residents.

Types of setting
Only interventions undertaken in the NH setting were eligible for inclusion.

Types of outcomes

Studies were not restricted or excluded based on outcomes measured.

2.3.4. Search strategy

Seven databases were searched: Excerpta Medica database (EMBASE), Medical Literature Analysis and
Retrieval System Online (MEDLINE), Cumulated Index to Nursing and Allied Health Literature (CINAHL),
PsycINFO, Scopus, Web of Science and The Cochrane Library for randomised controlled trials, from
the date of the database inception to August 2021. Elsevier Life Science Thesaurus (EMTREE) headings,
Medical Subject Headings (MeSH) and free text terms were used and developed in accordance with a

subject librarian. These search terms explored two key areas:

1. Medicines management: “medication therapy management” OR “medication therapy
assessment” OR “medicine management” OR “medicine therapy assessment” OR “medicine

therapy management” OR “drug therapy management” OR “medication review*” OR “drug
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utilisation management” OR “drug utilisation management” OR “drug therapy service*” OR

“medication management” OR “medication optim*” OR “medication use” OR “medication

system” OR “deprescri*”

2. Nursing home: “nursing home” OR “long term care” OR “long-term care” OR “residential

home*” OR “skilled nursing facility*” OR “skilled-nursing facility*” OR “aged-care facility*” OR

“aged care facility*” OR “geriatric facility*” OR “geriatric care facility*” OR “residential care

home*”

Search terms were adapted according to the relevant databases’ linguistic particularities, and an

English language filter was applied. The Cochrane recommended RCTs filters were used in EMBASE

and PsychINFO [257]. The full search strategy is provided in Table 2.2.

Table 2. 2 The Search Strategy

Data Search Strategy
base

e [#1]: ‘medication therapy management’/exp
EMBASE

e [#2]: ‘medication therapy management’:ti,ab OR ‘medication therapy assessment’:ti,ab
OR ‘medicine management’:ti,ab OR ‘medicine therapy assessment’:ti,ab OR ‘medicine
therapy management’:tiab OR drug therapy management’:tiab OR ‘medication
review* :tiab OR ‘drug utilisation management’:itiab OR ‘drug utilisation
management’:ti,ab OR ‘drug therapy service*’ :ti,ab OR ‘medication management’:ti,ab
OR ‘medication optim*’:ti,ab OR ‘medication use’:ti,ab OR ‘medication system’:ti,ab OR
‘deprescri*’:ti,ab

o [#3]: [#1] OR [#2]

e [#4]: ‘nursing home’/exp

e [#5]: ‘nursing home’:tiab OR ‘long term care’:ti,ab OR ‘long-term care’:ti,ab OR
‘residential home’:ti,ab OR ‘skilled nursing facility’:tiab OR ‘skilled nursing
facilities’:ti,ab OR ‘skilled-nursing facility’:ti,ab OR ‘skilled-nursing facilities’:ti,ab OR
‘aged-care facility’:ti,ab OR ‘aged-care facilities’:ti,ab OR ‘aged care facility’:ti,ab OR
‘aged care facilities’:ti,ab OR ‘geriatric facility’:ti,ab OR ‘geriatric facilities’:ti,ab OR
‘geriatric care facility’:tiab OR ‘geriatric care facilities’:ti,ab OR ‘residential care
home’:ti,ab OR ‘residential care homes’:ti,ab

e  [#6]: [#4] OR [#5]

e [#7]: [#3] AND [#6]

. [#8] ‘crossover procedure’:de OR ‘double-blind procedure’:de OR ‘randomized

controlled trial’:de OR ‘single-blind procedure’de OR random*:de,ab,ti OR
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factorial*:de,ab,ti OR crossover*:de,ab,ti OR ((cross NEXT/1 over*):de,ab,ti) OR
placebo*:de,ab,ti OR ((doubl* NEAR/1 blind*):de,ab,tij OR ((singl* NEAR/1
blind*):de,ab,ti) OR assign*:de,ab,ti OR allocat*:de,ab,ti OR volunteer*:de,abti

[#9]: [#7] AND [#8]

Medline MJ medication management in older adults

and OR

CINAHL “AB ( “medication therapy management” OR “medication therapy assessment” OR
“medicine management” OR “medicine therapy assessment” OR “medicine therapy
management” OR “drug therapy management” OR “medication review*” OR “drug
utilisation management” OR “drug utilisation management” OR “drug therapy service*”
OR “medication management” OR “medication optim*” OR “medication use” OR
“medication system” OR “deprescri*” )
OR
Tl ( “medication therapy management” OR “medication therapy assessment” OR
“medicine management” OR “medicine therapy assessment” OR “medicine therapy
management” OR “drug therapy management” OR “medication review*” OR “drug
utilisation management” OR “drug utilisation management” OR “drug therapy service*”
OR “medication management” OR “medication optim*” OR “medication use” OR
“medication system” OR “deprescri*” )
And
MJ ( nursing homes or care homes or long-term care or residential care or aged care
facility )
OR
AB ( “nursing home” OR “long term care” OR “long-term care” OR “residential home™”
OR “skilled nursing facilit*” OR “skilled-nursing facilit*” OR “aged-care facilit*” OR “aged
care facilit*” OR “geriatric facilit*” OR “geriatric care facilit*” OR “residential care
home*”)
OR
Tl ( “nursing home” OR “long term care” OR “long-term care” OR “residential home™”
OR “skilled nursing facilit*” OR “skilled-nursing facilit*” OR “aged-care facilit*” OR “aged
care facilit*” OR “geriatric facilit*” OR “geriatric care facilit*” OR “residential care
home*”)

Psycinfo MJ medication management in older adults

OR
“AB ( “medication therapy management” OR “medication therapy assessment” OR
“medicine management” OR “medicine therapy assessment” OR “medicine therapy

management” OR “drug therapy management” OR “medication review*” OR “drug
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utilisation management” OR “drug utilisation management” OR “drug therapy service*”
OR “medication management” OR “medication optim*” OR “medication use” OR
“medication system” OR “deprescri*”)

OR

“AB ( “medication therapy management” OR “medication therapy assessment” OR
“medicine management” OR “medicine therapy assessment” OR “medicine therapy
management” OR “drug therapy management” OR “medication review*” OR “drug
utilisation management” OR “drug utilisation management” OR “drug therapy service*”
OR “medication management” OR “medication optim*” OR “medication use” OR
“medication system” OR “deprescri*” )

AND

MJ ( nursing homes or care homes or long-term care or residential care or aged care
facility )

OR

AB ( “nursing home” OR “long term care” OR “long-term care” OR “residential home*”
OR “skilled nursing facilit*” OR “skilled-nursing facilit*” OR “aged-care facilit*” OR “aged
care facilit*” OR “geriatric facilit*” OR “geriatric care facilit*” OR “residential care
home*”)

OR

Tl ( “nursing home” OR “long term care” OR “long-term care” OR “residential home*”
OR “skilled nursing facilit*” OR “skilled-nursing facilit*” OR “aged-care facilit*” OR “aged
care facilit*” OR “geriatric facilit*” OR “geriatric care facilit*” OR “residential care
home*”)

AND

(randomized controlled trials OR MH double-blind studies OR MH single-blind studies
OR MH random assignment OR MH pretest-posttest design OR MH cluster sample OR Tl
(randomised OR randomized) OR AB (random*) OR Tl (trial) OR (MH (sample size) AND
AB (assigned OR allocated OR control)) OR MH (placebos) OR PT (randomized controlled
trial) OR AB (control W5 group) OR MH (crossover design) OR MH (comparative studies)
OR AB (cluster W3 RCT)) NOT ((MH animals+ OR MH animal studies OR Tl animal model*)
NOT MH human)

SCOPUS

TITLE-ABS-KEY ( “medication  therapy = management” OR “medication  therapy

assessment” OR “medicine management” OR “medicine therapy
assessment” OR “medicine therapy management” OR “drug therapy
management” OR “medication review*” OR “drug utilisation
management” OR “drug utilisation management” OR “drug therapy
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service*” OR “medication management” OR “medication optim*” OR “medication
use” OR “medication system” OR “deprescri*” )

AND

TITLE-ABS-KEY ( “nursing home” OR “long term care” OR “long-term
care” OR “residential home*” OR “skilled nursing facilit*” OR “skilled-nursing
facilit*” OR “aged-care facilit*” OR “aged care facilit*” OR “geriatric

facilit*” OR “geriatric care facilit*” OR “residential care home*” )

Cochrane

Library

[#1]: MeSH descriptor: [Nursing Homes]

[#2]: (“nursing home” OR “long term care” OR “long-term care” OR “residential home*”
OR “skilled nursing facilit*” OR “skilled-nursing facilit*” OR “aged-care facilit*” OR “aged
care facilit*” OR “geriatric facilit*” OR “geriatric care facilit*” OR “residential care
home*”):ti,ab,kw

[#3]: [#1] OR [#2]

[#4]: (“medication therapy management” OR “medication therapy assessment” OR
“medicine management” OR “medicine therapy assessment” OR “medicine therapy
management” OR “drug therapy management” OR “medication review*” OR “drug
utilisation management” OR “drug utilisation management” OR “drug therapy service*”
OR “medication management” OR “medication optim*” OR “medication use” OR
“medication system” OR “deprescri*”):ti,ab,kw)

[#5]: [#3] AND [#4]

Web of

science

nursing home OR long term care OR long-term care OR residential home OR skilled
nursing facility OR skilled nursing facilities OR skilled-nursing facility OR skilled-nursing
facilities OR aged-care facility OR aged-care facilities OR aged care facility OR aged care
facilities OR geriatric facility OR geriatric facilities OR geriatric care facility OR geriatric
care facilities OR residential care home OR residential care homes (Title)

OR

nursing home OR long term care OR long-term care OR residential home OR skilled
nursing facility OR skilled nursing facilities OR skilled-nursing facility OR skilled-nursing
facilities OR aged-care facility OR aged-care facilities OR aged care facility OR aged care
facilities OR geriatric facility OR geriatric facilities OR geriatric care facility OR geriatric
care facilities OR residential care home OR residential care homes (Abstract)

AND

medication therapy management OR medication therapy assessment OR medicine
management OR medicine therapy assessment OR medicine therapy management OR
drug therapy management OR medication review OR medication reviews OR drug
utilisation management OR drug utilisation management OR drug therapy service OR

drug therapy services OR medication management OR medication optimisation OR

36



medication optimization OR medication use OR medication system OR deprescrire OR
deprescribing OR de-prescribe or de-prescribing (Title)

e OR

e medication therapy management OR medication therapy assessment OR medicine
management OR medicine therapy assessment OR medicine therapy management OR
drug therapy management OR medication review OR medication reviews OR drug
utilisation management OR drug utilisation management OR drug therapy service OR
drug therapy services OR medication management OR medication optimisation OR
medication optimization OR medication use OR medication system OR deprescrire OR

deprescribing OR de-prescribe or de-prescribing (Abstract)

All retrieved references were exported into a reference management tool: EndNote X9, where
duplicates were removed. Records were then imported into a systematic review management tool:
Covidence.org, where de-duplication was repeated with the remaining titles left available for
screening. All identified references were screened firstly at the title and abstract stage by two of three
reviewers (AS, MS, MA), and then full-text reviews were independently undertaken by two of six
reviewers (AS, MS, TG, MA, CB, CR) and judged for eligibility for inclusion. One reviewer (AS) screened
all references, and the second screening of each record was divided amongst the remaining five
reviewers. Any disagreements or concerns were resolved by discussion. The full-text screening
included an individual screening of full-text articles, and any protocol or design articles were also

searched to look for reporting of a theoretical basis for included interventions.

2.3.5. Data extraction and assessment

A data extraction form (Appendix 2.3) was developed in accordance with the Cochrane Effective
Practice and Organization of Care Review Group (EPOC) Data Collection Checklist template [258]. The
extraction form was piloted, and refinements were made before the data extraction commenced to
improve usability. This form guided extraction of the study characteristics (author, study design, the
geographic region, sample size); study population characteristics (mean age, sex, comorbidity rate and
index, dementia, depression), intervention characteristics (aim, HCPs involved, frequency and
duration of delivery, location of intervention delivery, guidelines followed and follow-up time); the
role of the pharmacist within the intervention; MMP stage(s) targeted; specific medication(s)/
condition(s) targeted; theory reporting and all outcomes assessed. Data were independently extracted
by two of four reviewers (AS, MS, TG, MA); where the PhD student AS extracted all and second
reviewer extraction was done by one of the 3 reviewers (MS, TG, MA), and any discrepancies were

resolved by discussion.
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Quality assessment

The quality of individual studies was assessed using the tool developed by Jadad et al., [259] available
online as the Oxford Quality Scoring System [260]. Studies were scored as ‘high quality’ (score >3) or
‘low quality’ (score £2) across three domains: randomisation, blinding and drop-outs/withdrawals. The
total score was obtained by answering yes or no questions, where ‘yes’ adds 1 point and ‘no’ either
deducts 1 point or gives no point, according to the question (Table 2.3). A dual assessment of quality
was undertaken by the same reviewers during the data extraction stage; where the PhD student AS
extracted all and the second reviewer extraction was completed by one of the 3 reviewers (MS, TG,

MA).

Table 2. 3 Jadad et al., quality scoring or Oxford Quality scoring system [259]

Items
Score details
Was the study described as Randomised? Yes= +1
No=0
Was the method of randomisation described and appropriate? Yes=+1
No= -1
Unclear=0

Was the study described as double-blinded? Yes= +1

No=0

Was the method of blinding described and appropriate? Yes=+1

No= -1

Unclear=0

Was there a clear description of withdrawal and dropouts? Yes= +1

No= -1

Unclear=0

Score Sum scores out of 5

Risk of bias assessment

An assessment of bias risk was completed for all included studies by two reviewers during the data
extraction stage; where the PhD student AS extracted all and the second reviewer assessment was
undertaken by one of the three reviewers (MS, TG, MA), using the Cochrane Collaboration’s tool risk
of bias tool [261]. The risk of bias tool assesses RCTs to determine the overall bias risk according to

the following aspects:

e Sequence generation: selection bias (were participants allocated randomly to intervention or
control group?);
e Allocation concealment: selection bias (could intervention allocations have been predicted

prior to, or during enrolment?);
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e Blinding or participants or personnel: performance bias (were participants and personnel
blinded to knowledge of which intervention participants received?;

e Blinding of outcome assessments: detection bias (were outcome assessors blinded to
knowledge of which intervention participants received?);

e Incomplete outcome data: attrition bias (how complete is the outcome data including attrition
and exclusions?); and

e Selective reporting: reporting bias (were all the pre-specified outcomes reported in the study
results?).

Included studies were judged for ‘high,” ‘low’ or ‘unclear’ risk of bias for each component.

Certainty of evidence

The overall certainty level of evidence for the five most commonly reported outcomes across the
included studies was determined. These were scored as ‘high’, ‘moderate’ or ‘low’ certainty level using
the Grading of Recommendations Assessment, Development, and Evaluation (GRADE) tool within

GRADEpro GDT [262].

Outcomes were assessed for ‘serious’, ‘not serious or ‘very serious’: bias risk, inconsistency,
indirectness, imprecision, and publication bias. For each ‘serious’ score, the level of certainty was

downgraded by one unit.

Theory

The same extraction process was used to identify the theoretical underpinning using the TCS (Table

2.1), which consists of 19 items across six categories [249].

e (Categories 1-3 assess the extent to which the reported intervention was theory-based (‘Is
theory mentioned’; ‘Are relevant theoretical construction targeted by the intervention’; ‘Is
theory used to select interventions recipients or tailor interventions?’)

o Categories 4-6 describe theory testing and refinement (‘Are the relevant theoretical

constructs measured’; ‘Is theory tested’; ‘Is theory refined’)

2.3.6. Data analysis

The effect of the interventions on the five most commonly measured outcomes in the included trials
was analysed: ((i) appropriateness of prescribing, (ii) frequency of prescribing—the number of
medicines prescribed per resident/ residents prescribed medications, (iii) falls, (iv) hospitalisations and

(v) mortality).
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Where adequate data for meta-analysis at 12-months follow-up was reported, the odds ratios (ORs)
for dichotomous outcomes or standard mean differences (SMDs) for continuous outcomes, both with
95% confidence intervals (Cis) and two-sided p-values for each outcome, was reported. A p-value <
0.05 was considered significant. Statistical heterogeneity (12) between studies was quantified using the
Chi-squared (x2) test and the I statistic. A fixed-effects model was used to calculate the pooled effect
estimate for outcomes with no significant heterogeneity. Where substantial and considerable
heterogeneity (I>>50%) was present, a random-effects model was applied. Meta-analyses were
conducted using Review Manager (RevMan) [Computer program] Version 5.3. Copenhagen: The

Nordic Cochrane Centre, The Cochrane Collaboration, 2014.
Narrative summary

Where there was significant heterogeneity of the outcomes measured between studies, not all studies

or outcomes could be meta-analysed. Thus, a narrative synthesis was undertaken.

2.4. RESULTS

The literature search identified 18,635 references after removing duplicates (n= 4,081) (Figure 2.1).
Following the title and abstract screening of 14,554 reports, a total of 145 full-text articles were
retrieved and screened for eligibility. Of these, 115 reports were excluded due to various reasons such
as wrong study design, wrong intervention, (e.g., no involvement of a pharmacist in the intervention),
wrong population, wrong setting, trial not completed, a further duplicate found not detected earlier,
and non-English language reports. Nineteen manuscripts [1, 263-280] were deemed eligible for
inclusion. Two papers [1, 280] reported the same intervention with different follow-up times,

therefore 18 interprofessional interventions were included, involving a total of 19 manuscripts.
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The included interventions employed cluster randomisation by NH (n=12) and individual participant
randomisation (n=6). These interventions were conducted in Europe (n= 6) [270-272, 276, 277, 279],
Australia (n=4) [1, 263, 264, 269, 280] (two manuscripts referenced are for one intervention), the UK
(n=3)[268, 273, 274], Canada (n=2) [266, 278], United States of America (n=1) [267], Asia (n=1) [275],
and the Middle East (n= 1) [265], and were published from 1998 to 2021 (Table 2.4) .

2.4.1. Characteristics of participants

A total of 27,001 NH residents were recruited across all included 18 RCTs (experimental n=13,823 and
control n=13,178). The mean age of participants was >65 years as per the inclusion criteria. Female
gender constituted approximately 70% of the total study population in fourteen included RCTs that
reported sex [1, 263-266, 268, 270-273, 275-277, 280]. The prevalence of dementia ranged from 26.8%
[275] to 100% [271, 276] amongst included residents, which was reported in fourteen studies [1, 263-
265, 267, 270-278, 280]. The mean number of medicines prescribed per resident ranged from two to
thirteen medicines, as reported in nine studies [264-268, 270-273]. Regarding comorbidities, four
trials [267, 268, 275, 277] reported the mean number of comorbidities in their included population
(mean= 3.8 to 6) and 3 trials [1, 265, 272] reported Charlson Comorbidity Index, as a measure of
comorbidity (mean= 2) (Table 2.5).

2.4.2. Characteristics of interventions

Interprofessional interventions were described in 13 of the included interventions (reported in 14
manuscripts) as; multidisciplinary (n=9) [1, 263, 269-272, 275, 276, 280], interdisciplinary (n=2) [266,
277], multiple healthcare professionals (n=2) [274, 278], and interprofessional (n=1) [279]. Other
included articles described interprofessional interventions but without reporting a specific term for

the collective working between professions [264, 265, 267, 268, 273] (Table 2.4).

Pharmacists’ direct-patient care roles were: to recognise PIP and MRPs [263, 265, 266, 268, 269, 271-
277]; improve prescribing, identify and monitor drug use and interactions [267-271, 274, 275];
medication simplification (Box 2.1) [1, 280]; flag high-risk patients through accessing residents’ records
and medication charts [266]; provide educational sessions [279] or academic detailing (Box 2.1) [264,
278]; participate in interdisciplinary case conferences [263, 277] and discuss medicines related
recommendations with resident/family representative [1, 268, 273, 275, 280]. Other roles included

the supply of medicines [277] and organising interprofessional meetings [270] (Table 2.4).
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Table 2. 4 Characteristics of included RCTs with intervention description

Author year Sample | Study Aim Interprofession | Pharmacist’s role within the Frequency of delivery | Location Tools / Guidelines followed MMP stage
region Size of al team intervention (s) targeted
IG contributors
Cateau 2021 1248 ‘Design and trial deprescribing Physician, Provision of educational Once and follow-up NH Beers Criteria, NORGEP-NH Prescribing
[279], Europe interventions to reduce the use of pharmacist, and | sessions after 4 months
potentially inappropriate NH staff
medications’
Crotty 2004 154 ‘Evaluate the impact of GP, geriatrician, | 1. Attending case conferences Once a month for 12 NH GPs medical records and Prescribing
[263], multidisciplinary case conferences on pharmacist, NH 2. MR to identify PIP months case notes prepared by NH
Australia the management of residents with staff, and staff
medication problems and difficult representative
behaviours (pain- and dementia- of the
related) in high-level residential aged Alzheimer’s
care facilities’ Association of
South Australia
Crotty 2004 665 ‘Examine the impact of an outreach Physician, 1. Academic detailing visit to One, 30 minutes GP WHO guidelines + Southeast Prescribing,
[264], visit intervention, targeting falls pharmacist and physicians at the surgery. academic detailing to practice/ Institute of Public Health administering
Australia reduction and stroke prevention in a nurse 2. Educational sessions for physician + 4 sessions, | surgery , monitoring
residential care setting’ nurses at the facility 2 hours each and NH
educational visit to
the facility. 4- and 7-
months follow-up
Desborough 826 ‘Determine the clinical and cost- GP, pharmacist, 0 and 6 months, NH START criteria Prescribing
2020 [274], effectiveness of a multi-professional pharmacy 90- Pharmaceutical care | follow-up at 12
UK medication review (MPMR) service in | technician, NH plan: identify months
care homes for older people’ staff, and interactions and
resident/family PIP, assess unmet
pharmaceutical
needs, and make
dose/medication
adjustments.
2- Participation in
Multidisciplinary MR meeting
to discuss recommendations
Frankenthal 306 ‘Assess the effect of a Screening Tool Physician and MR to identify PIP and PPO Every 6 months for 12 NH STOPP/ START criteria Prescribing
2014 [265], of Older Persons potentially pharmacist months
Middle east inappropriate Prescriptions/

Screening Tool to Alert doctors to
Right Treatment (STOPP/START)
medication intervention on clinical
and economic outcomes’
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Author year Sample | Study Aim Interprofession | Pharmacist’s role within the Frequency of delivery | Location Tools / Guidelines followed MMP stage
region Size of al team intervention (s) targeted
IG contributors
Kennedy 5,478 ‘Examined the effectiveness of a Physicians, 1-Flag residents with a high risk | Every 6 months for 12 NH -Ontario Osteoporosis Prescribing
2015 [266], multifaceted, interdisciplinary KT pharmacists, of falls and fractures months Strategy (in educational and
Canada intervention for improving the nurses, and 2-Participation in component) monitoring
prescribing of vitamin D, calcium and other staff such interdisciplinary action -2010 Osteoporosis Canada
osteoporosis medications over 12- as nutritionists planning meetings Clinical Practice Guidelines
months’ and (in MR component)
physiotherapist
s
Kua 2020 295 ‘Examine the effectiveness of a Physician, 1. MR. Once weekly or NH Beers and STOPP criteria Prescribing
[275], Asia pharmacist-led 5-step team-care pharmacist, 2. Initiation of deprescribing fortnightly, follow-up and
deprescribing intervention nurse and 3- Discuss with NH staff and at 3-, 6-, and 12- monitoring
(comprising Beers and STOPP criteria) | resident/family resident/family members months
in a nursing home setting in primarily member
reducing falls (fall risks and fall rates)
and secondarily reducing pill burden,
mortality, number of hospitalised
residents, medication cost, and
assessing the deprescribing
acceptance rate.’
Lapane 2011 3321 ‘Determine the extent to which the Pharmacist, 1-MR using GRAM software Once a month for 12 NH GRAM software Monitoring.
[267], United use of the GRAM clinical tool would nurse and nurse | 2-Share reports with nurses months
States reduce the incidence of potential assistants
delirium, falls, hospitalisations
potentially due to ADEs, and
mortality.’
Patterson 334 ‘Test the adapted model in a cluster Physician, Once a month for 12 NH OBRA nursing home Reform Prescribing
2010 [268], randomised controlled trial in which pharmacist, NH 90- Visit NH monthly, months Act recommended and
United the primary outcome was a change in | staffand 2- Collect clinical information guidelines, USA. monitoring
Kingdom the proportion of residents who resident’s 3- Assess the pharmaceutical
received inappropriate psychoactive family care needs by interviewing
medication.’ residents/family
4- PIP and MRP identification
and monitoring
recommendations recorded.
5- Discuss recommendations
with NH staff, family
Roberts 2001 2325 ‘Evaluate whether a yearlong clinical GPs, 1.MR. Eleven and 26 hours NH Not reported Prescribing,
[269], pharmacy program involving the pharmacists, 2. Educational sessions for NH of nurse education monitoring
Australia development of professional nurses staff during facility visits and pharmacist visit, and

relationships, nurse education on
medication issues, and individualised
MRs could change drug use, mortality

respectively, over the
12 months study
period

administering
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Author year Sample | Study Aim Interprofession | Pharmacist’s role within the Frequency of delivery | Location Tools / Guidelines followed MMP stage
region Size of al team intervention (s) targeted
IG contributors
and morbidity in nursing home
residents.’
Schmidt 1998 | 1854 ‘Evaluate the impact of regular Physician, 1.0rganising the Once a month for 12 NH SMPA Prescribing
[270], Europe multidisciplinary team interventions pharmacist, interprofessional team months
on the quantity and quality of nurses, and meetings
psychotropic drug prescribing in nurse assistant 2. Participation in the monthly
Swedish nursing homes’ interprofessional MR meeting
to improve prescribing and
minimise non-recommended
drugs
Sluggett 2020 | 242 ‘The impact of structured medication GP, pharmacist, | Medication simplification and One MR for each NH MRS GRACE Administering
[1, 280], regimen simplification on medication nurse and discussing recommendations resident and follow-up
Australia administration times falls, resident/family with other stakeholders at -4, -8, -12 months
hospitalisation, and mortality at 8
residential aged care facilities
(RACFs)’
Smeets 2020 380 ‘Evaluate the effect of the PROPER Prescriber, Provision of pharmacological Not specified, follow- NH STRIP, START, STOPP and Prescribing
[276], Europe intervention in nursing home pharmacist, information during the MR up every 6 months for Guideline for problem
residents with dementia on (1) the nurse, nurse 18 months behavior of the Dutch
prevalence of psychotropic drug use assistant, and Association of Elderly Care
prescribed for neuropsychiatric resident Physicians and social
symptoms and on (2) the occurrence representative. geriatrician (verenso)
of neuropsychiatric symptoms’
Strauven 1507 ‘Describe the impact of a complex GP, pharmacist Supply of medicines* Every 4 months for 12 NH STOPP, START, Beer’s criteria | Prescribing
2019 [277], multifaceted intervention, developed and nurse months
Europe in the COME-ON study, on the
appropriateness of prescribing for NH
residents’
Tadrous 2020 | 5363 ‘Evaluate the real-world effectiveness | Pharmacist and Academic detailing Mean 6.2 NH Principles of Educational Prescribing
[278], Canada of an academic detailing intervention nurses presentations and Outreach (‘Academic and
in nursing homes across Ontario meetings held per NH Detailing’) to address dispensing

targeting appropriate prescribing of
antipsychotics and the management
of behavioral and psychological
symptoms of dementia’

during 12 months

challenges and opportunities
for improving prescribing of
antipsychotics
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Author year Sample | Study Aim Interprofession | Pharmacist’s role within the Frequency of delivery | Location Tools / Guidelines followed MMP stage
region Size of al team intervention (s) targeted
IG contributors
Van Der Spek | 380 ‘Study the impact of a structured Physician 1- Participation in Every 6 months for 18 NH Guideline for problem Prescribing
2018 [271], repeated multidisciplinary MR on the pharmacist, multidisciplinary MR to provide | months behaviour of the Dutch
Europe appropriateness of psychotropic drug | nurse and pharmaceutical information Association of Elderly Care
prescriptions’ Dutch Institute and knowledge. Physicians and Social
for Rational Use Geriatricians (Verenso) for
of Medicine education and STOPP,
(IVIVI) START, STRIP for a MR
Wouters 992 ‘Assess whether multidisciplinary Physician, 1.MR to improve prescribing. One time then follow- Not START, STOPP, Beer’s Prescribing
2017 [272], systematic MRs increase successful pharmacist, NH 2.Meeting with the prescriber up after 4 months reported criteria and
Europe discontinuation of inappropriate staff and to make pharmacotherapeutic monitoring.
medication use, improve prescribing resident/family decisions
in other respects, and improve clinical
outcomes in nursing home residents.’
Zermansky 331 ‘Measure the impact of pharmacist- GP, pharmacist Not specified, after 6 NH Not reported Prescribing
2006 [273], conducted clinical MR with elderly and 90- MR of GP clinical months and
United care home residents’ resident/carer records administering
Kingdom 2- Consult with the

resident/carer

IG: Intervention Group; MMP: Medicines Management Process; NH: Nursing Home; NORGEP-NH: Norwegian General Practice — Nursing Home; GP: General Practitioner; MR: Medication
review; PIP: Potentially Inappropriate Prescribing; WHO: World Health Organization; START: Screening Tool to Alert doctors to Right Treatment; STOPP: Screening Tool of Older Person’s
potentially inappropriate Prescriptions; PPO: Potentially Prescribing Omission: KT: Knowledge translation; GRAM: Geriatric Risk Assessment MedGuide; ADE: Adverse Effect; MRP: Medication-
Related Problem; OBRA: Omnibus Budgetary Reconciliation Act; SMPA: Swedish Medical Product Agency, MRS GRACE: Medication Regimen Simplification Guide for Residential Aged Care;
STRIP: Systematic Tool to Reduce Inappropriate Prescribing.
*Pharmacist role was reported to be limited to the supply of medicines in the intervention, despite being described in the intervention description on their involvement in interprofessional.
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Table 2. 5 Participant characteristics

Characteristic/ Number Age? Sex % Number of | Charlson Dementia Depression
Author year, region | of comorbidities* Comorbidity % %
residents Index
Cateau 2021, Average Not Not Not reported Not reported Not
Europe 1G=48 reported reported reported
CG=35
Crotty 2004, 1G=50 Age mean Male Not reported Not reported IG=67 1G=29
Australia CG=54 1G=85.5 1G=44 CG=74 CG=28
CG=83.6 CG:43
Crotty 2004, 1G=381 Age mean Female Not reported Not reported 1G=42.7 1G=17.8
Australia CG=334 1G=84.7 1G=85.5 CG=33.4 CG=19.2
CG=83.4 CG=82
Desborough 2020, 1G=381 Age mean Male Not reported Not reported 1G=45.9 Not
UK CG=445 1G=88.4 1G=20.5 CG=53.3 reported
CG=86 CG=27.2
Frankenthal 2014, 1G=183 Age mean Female Not reported 1G=44.3 1G=53.6 1G=23.9
Middle east CG=176 65-74 1G=70.5 CG=50.6 CG=56.3 CG=25.5
1G=29 CG=62.5
CG=36
75-84
1G=63
CG=63
>85
1G=91
CG=77
Kennedy 2015, 1G=2185 Age mean Female Not reported Not reported Not Not
Canada CG=3293 1G=84 mean? reported reported
CG=84.6 1G=70.4
CG=71.1
Kua 2020, Asia 1G=448 Age mean Female Mean Not reported 1G=26.8 1G=13.07
CG=437 1G=80.57 1G=58 1G=6.01 CG=36.62 CG=7.7
CG=80.02 CG=52.8 CG=5.99
Lapane 2011, 1G=1711 Age Female 4-5 Not reported 1G=35.4 Not
United States CG=1492 65-74 1G=72.3 1G=30.4% CG=43.4 reported
1G=16.3% CG=68.2 CG=31.3%
CG=15.8% >6
75-84 1G=37.3%
1G=35.9% CG=45.4%
CG=35.3%
>85
1G=39.7%
CG=36.4%
Patterson 2010, 1G=173 Age mean Female Mean Not reported Not Not
United Kingdom CG=161 1G=82.6 1G=72.3 1G=4.1 reported reported
CG=82.9 CG=73.4 CG=3.8
Roberts 2001, 1G=1258 <60 Not Not reported Not reported Not Not
Australia CG=549 1G=2.0% reported reported reported
CG=2.6%
60-69
1G=6.6%
CG=5.4%
70-79
1G=21.9%
CG=22.3%
80-89
1G=47.4%
CG=46.7%
90-99
1G=20.7%
CG=21.1%
Schmidt 1998, 1G=626 Age mean Female Not reported Not reported 1G=42 1G=7
Europe CG=1228 1G=83 1G=70 CG=37 CG=6
CG=84 CG=67
Sluggett 2020, 1G=99 Age mean Female Not reported Mean Mean? Not
Australia CG=143 1G=85.5 1G=78.3 1G=2 1G=54 reported
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Characteristic/ Number Age! Sex % Number of | Charlson Dementia Depression
Author year, region | of comorbidities* Comorbidity % %
residents Index
CG=86.5 CG=67.7 CG=2 CG=77
Smeets 2020, 1G=222 Age mean Female Not reported Not reported Alzheimer’  Not
Europe CG=158 1G=84 1G=72 sdementia  reported
CG=83 CG=78 1G=41
CG=123
Vascular
dementia
1G=12
CG=18
Mixed
Alzheimer’
s/vascular
dementia
1G=10
CG=12
Other
dementia
1G=37
CG=46
Strauven 2019, 1G=847 Age mean Female Mean Not reported 1G=56.1 Not
Europe CG=957 1G=87 1G=71.3 1G=25 CG=56 reported
CG=88 CG=69.7 CG=24
Tadrous 2020, 1G=2303 Age mean Men Not reported Not reported 1G=88.8 DRS mean?
Canada CG=3060 1G=86 1G=29.3 CG=88.5 1G=2.81
CG=85 CG=31.7 CG=2.18
Van Der Spek 2018, 1G=222 Age mean Female Not reported Not reported Alzheimer’
Europe CG=158 1G=84 1G=77.9 s dementia
CG=83 CG=72.2 1G=40.5
1G=23.4

Vascular
dementia
1G=2712.2
CG=18.4
Mixed
Alzheimer’
s/vascular
dementia
1G=9.9
CG=12.0
Other
dementia
1G=37.4
CG=46.2
Wouters 2017, 1G=233 Age mean Female Not reported 1G=2 1G=43 Not
Europe CG=193 1G=83.7 1G=65 CG=2 CG=45 reported
CG=83.2 CG=71
Zermansky 2006, 1G=331 Age mean Male Not reported Not reported Not Not
United Kingdom CG=330 1G=85.3 1G=75 reported reported
CG=84.9 CG=79
IG: Intervention group, CG: Control group, DRS: Depression Rating Scale
1: Numbers are reported in either age mean or percentage (%) as per original manuscript reporting.
2: These studies the reporting of sex, dementia and depression in (mean).

HCPs that contributed to interventions included: pharmacists (in all interventions being an inclusion
criterion), general practitioners (GPs), specialist physicians and nurses [263-267, 269, 270, 278, 279].
Eight interventions reported that in addition to HCP groups, resident/family member or their
representative were consulted on any changes before the final decision to change or otherwise was

made [1, 268, 271-276, 280] (Table 2.4).
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Stages of the MMP that were targeted include: prescribing (n=16) [263-266, 268-279]; monitoring
(n=7) [264, 266-269, 272, 275], administration (n=4) [1, 264, 269, 273, 280] and dispensing (n=1;[278]).
One intervention described the education of nurses on the topic of ‘medicines management’, but
there was no description of the stage(s) of the MMP that were addressed during the education [264]
(Table 2.4).

Seventeen interventions were provided in the NH, one of which was also provided in the GP practice.
One study, however, did not report the intervention location, but it was provided to older people

residing in the NH setting [272] (Table 2.4).

Box 2.1 Definitions of interventions, as defined by authors of RCTs.

Medication simplification: “consolidating the number of administration times through strategies
such as administering medications at the same time, using long-acting formulations where
available, and switching from multiple single-ingredient to combination formulations, without

changing the therapeutic intent of the medication regimen” [1]

Academic detailing: “is an outreach education technique that combines the direct social
marketing traditionally used by pharmaceutical representatives with unbiased content

summarising the best evidence for a given clinical issue” [2]

Medication review interventions

Twelve interventions involved medication review (MR), either solely by a pharmacist (n= 6)[263, 265,
267, 269, 273, 275] whose recommendations were then discussed with a physician for decision
making; or in an interprofessional MR meeting (n=6) [266, 270-272, 276, 277] where a pharmacist,
physician and nurse met at the same time to agree on therapeutic actions (Table 2.4). Prior to the
provision of MRs, two manuscripts reported holding interdisciplinary case conferences where GPs,
pharmacists, and NH staff identified PIP [277] and cases that required discussions from the NH staff’s
perspective [263] (Table 2.4).

Four MR interventions [266, 269, 271, 276] preceded an educational component that was provided
by either specialist physicians to other stakeholders on osteoporosis prevention [266] or experts to
physicians, pharmacists and nurses on psychotropic drug use and how to conduct MRs [271, 276]. One
study delivered education on over-the-counter medicines, psychoactive and antibacterial medications

to nurses but reported that these sessions were supported by pharmacists’ visits [269] (Table 2.4).
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One study described ‘pharmaceutical care’ [268], where the intervention was provided by pharmacists
to assess pharmaceutical care needs, identify MRPs, assess prescribing and monitor drug use;
recommendations were discussed by other NH staff, family members and GPs. Another study reported
the provision of pharmaceutical care by a pharmacist independent of the interprofessional MR
meeting that involved a pharmacist discussing the pharmaceutical care plan recommendations with a

GP, NH staff, and a pharmacy technician to agree on an action plan [274] (Table 2.4 ).

All MR interventions varied in prescribing evidence-based criteria/tool/guidance used. The indicators
employed were the Swedish Medical Product Agency recommendation guidelines on psychotropic
drug use [270]; Screening Tool of Older Persons potentially inappropriate Prescriptions/ Screening
Tool to Alert doctors to Right Treatment (STOPP/START) [265, 272, 274, 275]; Beer’s criteria [272, 275,
279]; Geriatric Risk Assessment Medguide (GRAM): electronic reporting software [267]; Medication
Regimen Simplification Guide for Residential Aged Care (MRS GRACE) [1]; Norwegian General Practice
— Nursing Home criteria (NORGEP-NH) [279]; and algorithms on appropriate prescribing from Omnibus
Reconciliation Act (OBRA) [268].

Medication simplification interventions

Both of Sluggett et al.,’s manuscripts (reporting the same interventions at different follow-up times)
[1, 280] reported a medication simplification intervention delivered by a pharmacist and subsequently
discussed with the resident, family member, nursing staff and GP. The medication regimens in this
intervention were ‘simplified’ using the Medication Regimen Simplification Guide for Residential Aged

CarE (MRS GRACE) (Table 2.4).

Education interventions

Three interventions [264, 278, 279] were education through academic detailing (n= 2) [264, 278] and
quality circles based education (n=1) [279]. Academic detailing was provided by a pharmacist to
physicians on fall prevention, management of hypertension [264]; to both physicians and nurses on
stroke risk management [264] and psychotropic drug use management and reduction [264, 278].
Cateau et al.’s intervention involved educational sessions provided by the study investigators to
pharmacists on considerations regarding polypharmacy, potentially inappropriate medicines (PIM)
and deprescribing measures. Information regarding supportive tools and guidelines for prescribing in
older people was provided. Information was also provided on the appropriate prescribing of specific
classes of medicines in the older cohort (e.g., proton-pump inhibitors, antipsychotics,

antihypertensive, etc.) [279] (Table 2.4).

50



2.4.3. Quality assessment

Seven interventions [1, 264, 265, 268, 272, 275, 279, 280] were scored as ‘high’ quality and the remaining 11 [263, 266, 267, 269-271, 273, 274, 276-278] as
‘low’ quality. Two studies [1, 270] did not clearly report how randomization was undertaken. None of the studies were double-blinded (Table 2.6).

Table 2. 6 Quality assessment using Jadad et al., scale [259]

_ —_ =
< n — ~ _
~N [v] — o ~ o
- - - S & g -~ 8 7z 5 & 5 F & 3 ® K
3 ) < = = o © N h ~ S =
Reference N g g 3 3 = = & = o o = S = 2 ¢ = 3
Items: - - = : o s ~ = s 3 3 3 - ] 3 ~ 3 s
: S T 3 ®m O s o S o 5 S N ] 5 s g s v
‘a -~ - S - - -~ ‘Q'; c Q Q Q kY] p= Q [7) @ ﬁ
O ) o c 3 5 ] n = =] P 7] 2 ] 5 <
2 > > o o 5 = g 4 £ k] o @ g 5 5 5 £
s £ £ § £ £ : § £ $ E B % : 5 % % E
o - T o =
Score details: § 5 &§ & £ ¢ 2 & § g § 2 § & 3 § 2 3
Was the study described as Randomised? Yes=+1 Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y
No=0
Was the method of randomization described and | Yes=+1 Y Y Y Y Y Y Y Y Y Y N Y Y Y Y Y Y Y
appropriate? No=-1
Unclear=0
Was the study described as double-blinded? Yes= +1 N N N N N N N N N N N N N N N N N N
No=0
Was the method of blinding described and appropriate? Yes=+1 UN | N Y Y Y N Y N Y N N uc | N N Y N uc | N
No=-1
Unclear=0
Was there a clear description of withdrawal and dropouts? Yes=+1 Y Y N N N Y Y N Y N Y Y Y N N N Y Y
No=-1
Unclear=0
Score Sum scores out of 5 3 2 3 2 3 2 4 1 4 1 0 3 2 0 2 1 3 1

Y: Yes; N: No; UN; Unclear
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2.4.4. Risk of Bias

The risk of bias summary is displayed in Figure 2.2. All the included studies had a moderate risk of bias.
The blinding of participants and personnel (performance bias) was identified as ‘high’ risk for 10
interventions [1, 264, 267, 270, 273-277, 279, 280] and ‘unclear bias risk’ for the other eight [263, 265,
266, 269-272, 278]. The blinding of outcome assessment (detection bias) was identified in seven
studies as ‘low risk’ of bias [268, 273-278], in five studies as ‘unclear risk’ [264, 266, 269, 271] and in
six studies as ‘high risk’ [1, 263, 265, 267, 272, 279, 280]. Two studies [264, 279] had a ‘high risk’ of
bias for selective outcome data and the remainder were ‘low risk’. Random sequence generation

(selection bias) was identified as ‘low ‘risk of bias across all included RCTs.

Alocation concealment (selection bias)
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Figure 2. 2 Risk of bias assessment
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2.4.5. Certainty of evidence

The overall certainty of evidence of the five outcomes at 12 months follow-up was qualified (Table 2.7). The certainty level of evidence was downgraded in

four outcomes due to the high heterogeneity and low sample size. Hospitalisation as an outcome, was the only outcome with high certainty.

Table 2. 7 Certainty of evidence assessment

Appropriateness of prescribing (follow-up: median 12 months)

3 Randomised Not Not serious | Not serious | Serious? None 449 480 SMD 0.2 SD lower S CRITICAL
trials Serious (0.33 lower to 0.07 lower) Moderate
Falls (follow-up: median 12 months)
3 Randomised Not Serious® | Not serious|  Not None 768 869 SMD 0.12 SD lower o0 CRITICAL
trials Serious serious (0.32 lower to 0.08 higher) Moderate
Hospitalization (follow-up: median 12 months)
4 Randomised Not Not serious | Not serious |  Not None 9175 9769 SMD 0 SD DDOPD
trials serious serious (0.02 lower to 0.03 higher) High
Mortality (follow-up: median 12 months)
5 Randomised Not Serious¢ | Not serious|  Not None 633/11687 (5.4%) |646/1097 | OR 0.99 0 fewer per 100 @) CRITICAL
trials Serious serious 0(5.9%) | (0.79to | (from 1 fewerto 1 more) Moderate
1.24)

Frequency of prescribing (follow-up: median 12 months)
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Randomised | Not Rerious! |Notserious| Not Publication 1182 1831 - SMD 0.28 SD higher 00 CRITICAL
trials serious serious | bias strongly (0.15 lower to 0.7 higher) Low
suspected®

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% ClI).

ClI: confidence interval; OR: odds ratio; SMD: standardised mean difference

GRADE Working Group grades of evidence

High certainty: we are very confident that the true effect lies close to that of the estimate of the effect.

Moderate certainty: we are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the effect, but there is a possibility that it is substantially different.
Low certainty: our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the effect.

Very low certainty: we have very little confidence in the effect estimate: the true effect is likely to be substantially different from the estimate of effect.

Explanations: a. one study has a small sample size, b. Heterogeneity= 74%, c. Heterogeneity= 60%, d. Heterogeneity= 96%, e. 2/3 studies had unclear selective reporting bias which may have affected
publication

2.4.6. Theory coding scheme

Item 1 in category 1 of the TCS describes whether a theory is mentioned (Section 2.3.5) (Table 2.1). None of the included interventions mentioned ‘theory’ or
‘model’ in intervention development either in the description of the published full-text manuscripts or in the study’s protocol, if written as a separate study.
Thus, further assessment using the remaining items and categories of the TCS tool was not possible, as none of the included interventions described using

theory in their development.
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2.4.7. Effect of interprofessional interventions on outcomes measure

The included studies measured the intervention effect at 3 [275], 4 [1, 263, 272, 277, 279], 6 [265, 266, 271, 273-275, 278], 8 [277, 280], 12 [264-270, 274,

275, 277, 278, 280], and 18 [271, 276] months’ follow-up. Eleven studies in total reported adequate data for the meta-analysis (standard mean difference

and odds ratio variables) on the following outcomes: appropriateness of prescribing (n=3), frequency of prescribing (n=3), fall rate (n=3), mortality rate (n=5)

and incidence of hospitalisation (n=4) (Appendix 2.4). Outcomes with insufficient data for meta-analysis and heterogeneity in outcomes measurements were

narratively reported; onset of delirium, quality of life, neuropsychiatric symptoms and care-need and disability, summarised in Table 2.8).

Table 2. 8 Outcomes measured for narrative summary.

Study Intervention Outcomes Quality of life Behavior Neuropsychiatric Care-need and Onset of delirium
type Measured assessment symptoms disability
Crotty et al. | Medication Method of NHBPS
review + measurement
education Results No significant

Frankenthal | Medication Method of SF-12 health survey

etal. | review measurement  and expressed in two
scores: physical
component summary
and cognitive

component summary
Results No significant
change*
Lapane et | Medication Method of
al. | review measurement
Result

change*

Incident rate per
1000 residents
Reduced (rate for
1G=36.4 and CG=
99.1post-
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Study Intervention Outcomes Quality of life Behavior Neuropsychiatric Care-need and Onset of delirium
type Measured assessment symptoms disability
intervention with
HR0.42(0.35-0.52))
Roberts et | Medication Method of RCI
al. | review + measurement
education Result No significant
change*
Sluggett et | Medication Method of QoL-AD scale score
al. | simplification measurement
Result No significant change
at follow-up
(1G=33.9 and
CG=34.1)*
Smeets et al. | Medication Method of Difference in slopes
review + measurement per 6 months for NPI-
education Q and CMAI scores.
Result No significant change
between intervention
and control group*
Tadrous et | Education Method of ADL score after 24 ABS score at 6
al. measurement  months months follow-up
Result No significant change  No significant
(1G=15.43 and change (1G=1.56
CG=15.08)* and CG=1.56)
Van Der | Medication Method of Physical function:
Spek et al. | review + measurement EQ-5D-3L and DQI
education utilities score
-Cognitive function:
SIB-S score and
MMSE score.
Result -Physical function:

No significant change
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Study

Intervention
type

Outcomes
Measured

Quality of life Behavior

assessment

Care-need and
disability

Neuropsychiatric
symptoms

Onset of delirium

Wouters et
al.

Zermansky
etal.

Medication
review

Medication
review

Method of
measurement
Result

Method of
measurement

Results

(EQ-5D-3L: 1G=0.41
and CG= 0.33)

DQI: 1G=0.46 and
1G=0.34)

-Cognitive function:
No significant change
(SIS-S: 1G=30.1 and
CG=27.3)

MMSE: I1G=11.1 and
CG=9.2)

-Physical function:
Barthel activities of
Daily Living Index
-Cognitive function:
SMMSE

-Physical function:
No significant
change*

-Cognitive function:
No significant
change*

NPI-NH score

No significant change
(IG=14 and CG=
22.2)

NHBPS: Nursing Home Behaviour Problem Scale; SF: Short form; IG= Intervention Group; CG: Control Group, HR: Hazard Ratio, Cl= Confidence Interval; RCI: Resident Classification Instrument;
QolL-AD: Quality of Life in Alzheimer’s Disease; NPI-Q: Neuropsychiatric Inventory — Questionnaire; CMAI: Cohen-Mansfield Agitation Inventory; ADL: Activities of Daily Living; ABS: Aggressive
Behaviour Scale; EQ-5D-3L: 3-level version of the EuroQol-5D instrument; DQI: Dementia Quality-of-Life Instrument; SIB-S: Severe Impairment Battery; MMSE: Mini-Mental State
Examination; NPI-NH: Neuropsychiatric Inventory—Nursing Home Version; SMMSE: Standardised Mini-Mental State Examination.

*p>0.05
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Appropriateness of prescribing

Of the eight studies that measured the appropriateness of prescribing [263, 265, 268, 271, 272, 274,
277, 279], three interventions [263, 271, 274] reported continuous data at 12 months and a meta-
analysis for these were undertaken. A significant impact in favor of the intervention was identified

(SMD -0.20; 95% CI -0.33 to -0.77; I>= 27%; p-value= 0.003, Figure 2.3).

Intervention group Control group Std. Mean Difference Std. Mean Difference
Studyor Subgroup  Mean  SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Crotty* 2004 15 TATE A0 37 TEBE A4 113% 003041, 0.36) B—
Deshorough 2020 069 083 227 089 1268 279 541% 014 032,003 —
WanDerSpek 2018 191 1672 172 282 348 181 346%  -034[056,-017 —i—
Total (95% CI) 449 480 100.0%  -0.20[-0.33,-0.07] &
Heterogeneity, Chi*= 2.74, df= 2 (P = 0.25), F= 27% I '

1 05 0 0% 1

Testfor overall efiect 2= 2.89 (F = 0.003) Favours [experimental] Favours [contral]

SD: Standard deviation; Cl: Confidence interval.

Figure 2. 3 Forest plot displaying the effect of the intervention on the appropriateness of prescribing.
Standard mean difference (SMD) measured at 12 months (fixed-effect model).

Four studies [265, 268, 272, 277] reported a statistically significant effect (p-value<0.001). However,
one study [279] did not identify a significant change (p-value= 0.083) when measuring the number of

potentially inappropriate medication (PIM) defined daily dose per resident (Appendix 2.5).

Frequency of prescribing

Six studies [264, 266, 269, 270, 275, 276] measured the proportion of residents prescribed certain
classes of medicines. Data from three studies [270, 275, 276] were pooled for effect estimates using
a random effects model (1°= 96%). There was no difference identified in the frequency of prescribing

between study groups at 12 months follow-up (SMD= 0.28; 95% Cl -0.15 to 0.70; p-value=0.20, Figure

2.4).

Experimental Control Std, Mean Difference Std. Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% C IV, Random, 95% CI
Kua 2020 48 478 448 9E@ 448 437 338% -0.04 F0A7,0.09)
Schmidt 1988 182 324787 B2 27 332984 1443 4% 0.0230.08 017
Smeets 2020 54 1317 42 16 1581 3.8% 080067 1.19] ——
Tatal (95% CI) 1182 1831 100.0% 0.28 [-0.15, 0.70]

Heterogeneity Tau®= 013 Chi*= 53.28, df = 2 (F = 0.00001}; F = 96% I '

IpOvu A 05 0 05
Testfor overall efiect 2= 1.27 (F = 0.20) Favours [experimental] Favours [control]

SD: Standard deviation; Cl: Confidence interval
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Figure 2. 4 Forest plot displaying the effect of the intervention on the frequency of prescribing.
Standard mean difference (SMD) (random-effects model).

Two studies [264, 269] reported no statistically significant effect on the frequency of prescribing
psychoactive and other unspecified classes of medications. Kennedy and colleagues [266] reported a

successful increase in the proportion of residents prescribed vitamin D and calcium (Appendix 2.5).
Falls

Of the ten studies [1, 264, 265, 267, 268, 272-274, 278-280] measuring the number of falls at 12
months follow-up, three studies [265, 273, 274] were pooled and meta-analysed using random effects
model (1= 74%). No statistically significant association was identified between study groups (SMD= -

0.12; 95% Cl=-0.32 to 0.88; 1= 74%; p-value= 0.23, Figure 2.5).

Experimental Control Std. Mean Difference Stil, Mean Difference
Study or Subgroup  Mean  SD Total Mean SD Total Weight IV, Random,95% CI IV, Random, 95% Cl
Deshorough 2020 335 83 MW 3548 445 I7E% 0.05F0.08,0.19
Frankenthal 2014 08 1.3 160 1.3 24 146 283%  -026[048-0.04) ——
Zermansky 2008 08 17 27 13 30 e 3% -018[F037-0.04 ——
Total (95% Cl) 768 369 100.0%  -0.12[-0.32,0.08]

05 0% 0 035 05
Favours [experimental] Favours [control]

Heterageneity: Tau®= 007 Chi*=T7 62, df= 2 (P =002 P=7T4%
Testfor overall effect 2=1.200F=0.23)

SD: Standard deviation; Cl: Confidence interval

Figure 2. 5 Forest plot displaying the effect of the intervention on the fall rate. Standard mean
difference (SMD) (random-effects model)

Seven studies (two educational [264, 278] and five MR [1, 267, 268, 272, 280]) reported no impact and
one study reported a statistically significant reduction in the number of falls (p-value= 0.002) [1, 280]
(Appendix 2.5).

Mortality

Eight RCTs investigated the mortality rate of NH residents at 12 months [1, 267, 269, 273-275, 277,
279, 280]. Five [267, 273-275, 277] were pooled for effect estimates using a random effects model (1=
60%) and showed no statistically significant effect (OR= 0.99; 95% CI 0.79 to 1.24; |I’>= 60%; p-value=
0.94), figure 2.6).
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Experimental Control Odds Ratio Odds Ratio
Study or Subgroup  Events  Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Desharaugh 2020 125 381 183 448 229% 043[0.70,1.29] —
Kua 2020 1m0 #4 3437 1% 0.44[0.21,0.45]
Lapane 2011 221 10138 2115 9300 28.2% 0.94[0.78,1.14] —&
Strauven 2019 226 47R 207 810 252% 1.33[1.031.71] —
Zermansky 2006 a1 277 48 278 155% 1.0B[0.70,1.67] —_T
Tatal (95% Cl) 11687 10070 100.0% 0.99 [0.79, 1.24] <4
Total events G33 46
Heterogeneity, Tau®= 0.04; Chi*= 9.99, df= 4 (P = 0.04); P= 60% 052 055 é

Testfar overall effect 2= 0.07 (P = 0.84)

Cl: Confidence interval

Figure 2. 6 Forest plot displaying the effect of the intervention on mortality rate. Odds Ratio (OR)

(random-effects model)

Favours [experimental] Favours [contral]

One study [279] reported a statistically significant reduction in mortality rate at 12 months, while

another two studies reporting single-component MR [1, 280] and one intervention comprising

multiple-component MR and education [269] reported no significant effect on mortality (Appendix

2.5).

Hospitalisation

The incidence of hospitalisation was measured in ten studies [1, 265, 267, 269, 273-275, 277-280].

Data from four studies [265, 267, 269, 274] were meta-analysed and did not show a statistically

significant effect at 12 months’ follow-up (SMD= 0; 95% Cl=-0.02 to 0.03; I= 0%; p-value= 0.78, figure

2.7).

Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Deshorough 2020 0eg 2m 27 0r2 209 78 2T% 0.08-0.10,0.24)
Frankenthal 2014 05 1160 04 08 146 17% 000022027
Lapane 2011 394 35281 8184 406 34313 TTH BEA% -0.00[F0.03,0.03) -.—
Robers 2001 13 34626 604 -1686 3446 1604  95% 0.050.04,0.15) N B
Total (95% CI) 9175 9769 100.0% 0.00[-0.02, 0.03]

Heterogeneiy: Chi*=1.84, df= 3 (F = 0.568) F= 0%

Test for overall effect =028 (F=073

SD: Standard deviation; Cl: Confidence interval

*

a1 0 0
Favours [experimental] Favours [contral]

Figure 2. 7 Forest plot displaying the effect of the intervention on hospitalisation rate. Standard mean
difference (SMD) fixed-effects model)

Five other studies reported no change in the number of hospitalisations between study groups [1, 273,

277-280]. One study [275] reported a statistically significant reduction in hospitalisation at 12-months’
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follow-up, with that intervention targeting prescribing and monitoring (p-value <0.001). (Appendix

2.5).

2.4.8. Narrative summary of other outcomes investigated

One study reported a statistically significant reduction in onset of delirium [267]. On the other hand,
there was no considerable effect identified on quality of life including both physical and cognitive
function assessments in five interventions [1, 265, 271, 273, 278]; behaviour assessment in two
interventions, where , where Crotty et al., used the Nursing Home Behaviours Problem Scale (NHBPS)
and Tadrous et al., used Aggressive Behaviour Scale (ABS) [263, 278]; neuropsychiatric symptoms
assessed using two types of the Neuropsychiatric Inventory, questionnaire (NPI-Q) and NH version
(NPI-NH) [272, 276]; and care-need and disability measured using the Resident Classification
Instrument (RCI) [269] (Table 2.8). Studies reporting these outcomes had heterogeneity of outcomes

measurements and insufficient pooled data, thus meta-analysis was precluded.

2.5. DISCUSSION

The aim of this systematic review and meta-analysis was to systematically identify and describe
interprofessional interventions involving pharmacists that target stages of the MMP for older people
residing in NHs. Thus, 19 manuscripts were identified reporting on 18 interventions that targeted
various stages of the MMP and measured several outcomes, published from 1998 to 2021. The
included interventions varied in components and providers of the intervention, population
characteristics, frequency of intervention provision, tools used to assess and measure outcomes, and
stages of the MMP targeted. This review adds to the existing evidence base a systematic reporting of
RCTs and meta-analysis of the impact of these interventions on outcomes. The key findings were: (1)
MR was the most common intervention type described in 12 out of 18 included interventions, either
MR alone (n=12) or supported by education of HCPs (n=4) and case conferences (n=2); (2) the key
contributors to the interventions in addition to pharmacists were GPs, nurses, residents and/or family
members; (3) prescribing was the most frequently targeted stage of the MMP; (4) interprofessional
interventions involving pharmacists reduced the prevalence of inappropriate prescribing NH older
adults included; and (5) the use of theory in the development of interventions was not reported.
Pharmacists contributed to various direct patient care roles, mainly through accessing medical
records, appraising medication regimen and preparing recommendations for discussion with other
key stakeholders and providing education to other HCPs. This contribution is recommended by

guidance on the safe delivery of MMP approaches [281, 282].

Most of the included interventions targeted the prescribing stage of the MMP (n=16) to improve the

use of potentially inappropriate medications and to prevent potential prescribing omissions, which is
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unsurprising given the body of evidence reporting the prevalence of PIP in the NH setting and the need
for interventions to improve prescribing [283, 284]. All of these interventions resulted in successful
reductions in PIP, using different prescribing tools and criteria such as: Beers [272, 275, 279]; NORGEP-
NH [279], STOPP/START [265, 272, 274, 275], and American Omnibus Budgetary Reconciliation Act
[268].

Seven interventions targeted the monitoring stage of MMP; one used an electronic software that
generates reports that monitor NH residents at risk of falls and delirium. These reports also assist
pharmacists in conducting MRs, therefore potentially improving other stages of the MMP such as
prescribing or administration [267]. Relatively fewer included studies examined the administration
and dispensing stages of MMP, despite the body of evidence that reports on medication
administration and dispensing problems in the NH setting and on the importance of improving
administrative techniques [285-288]. According to Prasanna et al., observational study including 100
NH older adult in Sri Lanka, up to ninety-five percent of residents had medications with at least one
dispensing error’[289]. Although Bagqir and colleagues’ retrospective analysis of interprofessional MR
interventions suggests that targeting the monitoring stage of the MMP avoids undesirable MRPs [290],
Spinewine et al., highlighted the lack of evidence from RCTs targeting distinct stages of the MMP
through interprofessional practice [151]. Therefore, it is necessary to strengthen the evidence about

interventions that address different stages of the MMP in the NH setting.

Our meta-analysis findings suggest that the identified interprofessional interventions involving
pharmacists significantly improve the appropriateness of prescribing for older NH residents. These
findings are consistent with previous published systematic reviews investigating similar interventions
in the NH setting [291-293]. However, the previous reviews differ from this review by including all
study designs, having earlier search dates and/or not meta-analysing the data. Kaboli and colleague’s
systematic review of interprofessional interventions involving a pharmacist in the hospital setting have
reported similar results to this systematic review and meta-analysis in the NH setting [235]. Our review
findings suggest that interprofessional interventions have no effect on the frequency of prescribing of
certain drug classes or medication to manage certain health conditions. This could be explained by the
difficulty of stopping multiple chronic medications for older NH residents with multimorbidity [264].
In other words, when a medication for a chronic condition is stopped, another may be initiated to
avoid the clinical decline of the condition, and this alternative medication may also be “inappropriate”
albeit more suitable in the circumstance. Therefore, future interventions should prioritise the
prescribing of the appropriate medication rather than reducing the number of chronic medications
prescribed. This suggestion is in-line with Jessop and colleagues’ suggestion of lowering doses of

antipsychotic medicines rather than deprescribing them [294].
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None of the included studies (including eight reported referenced protocols) reported a theory
underpinning intervention development. Kolanowski et al., suggests the direct relationship between
theory-driven interventions and the impact of outcome measured [295, 296]. Similarly, Glasgow and
colleagues suggest that the use of theory in intervention development ‘results in more powerful
interventions’ [297]. The absence of reporting of the theoretical underpinnings of the included
interventions limited our commentary on its impact. Likewise, despite all included studies involving a
pharmacist as a key HCP in delivering the intervention and the known benefit of the pharmacists’
contribution to prescribing and monitoring practices on improving residents’ outcomes [298], it is
difficult to assess in non-theory driven reporting whether this involvement is the underlying reason
for the benefits observed, such as the appropriateness of prescribing. Furthermore, reporting the
effectiveness of theory-driven interventions in this area remains unknown. It has also been explained
by Michie et al., that even if the theory does not confer a positive effect on outcomes in favour of the
intervention, it helps to clarify what does and does not work in an intervention [299]. On that account,
this review encourages the use and reporting of theory in intervention development and evaluation
to potentially better explain and strengthen the impact of interprofessional interventions involving

pharmacists in the NH setting.

The involvement of resident/family members as contributors to interprofessional interventions is a
key finding. Residents' or their family members’ opinions were interpreted in recommendations for
changes before the final action decision was made. Holden and colleagues argue on the importance
of collaborative work between healthcare professionals and patients to improve patient safety using

a person-centred approach [300].

2.5.1. Strength and limitation

Strengths

The reporting of this systematic review followed PRISMA [255] guidelines. The protocol development
adhered to PRISMA-P [301] guidance and was registered on PROSPERO. The use of the EPOC guidance
to develop the data extraction templates enhances the quality of this review [258]. Meta-analysis
followed recommendations from the Cochrane Handbook of systematic reviews of interventions
[254]. Notably, data collection and combination of information from cRCTs and RCTs followed the
Cochrane handbook process to avoid unit of analysis error and false-positive conclusions. These steps

enhance the rigour of this review.

Limitations
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There are some limitations. The study was limited to English language publications; this may have
excluded relevant references published in other languages. Most of the included studies reported the
mean age group, implying that the population sample could include residents less than 65 years.
However, this study’s population still falls under the category of older adults. The substantial
heterogeneity in the frequency of prescribing, falls and mortality outcomes limit the validity of the
results. Another limitation is the overall heterogeneity of included trials and the challenges to compare
them. However, this limitation is expected in multi-component complex interventions. The term
‘theory’ and or ‘model’ were not included in the search for two reasons; (i) to avoid narrowing the
search as not all RCTs would have used as a theoretical underpinning to intervention development.
This could be explained by the fact that the CONsolidated Standards Of Reporting Trials (CONSORT)
guidelines do not recommend describing intervention development [302]; (ii) This study ought to
systematically report interprofessional RCTs intervention with the involvement of pharmacist, and
aimed at improving the medicines management process in the NH cohort. Thus, narrowing the search

using theory’ or ‘model’ terms might have resulted in missing important studies.

Nineteen RCTs were searched for theory involvement in the full text publications and cited trial
designs and/or protocols. Only eight trials cited the protocol, therefore, there is a chance that the
other RCTs had a theoretical basis reported in their developmental publications that were not
referenced, thus limiting the reporting of their theoretical underpinnings. Additionally, other
behaviour change tools could have been used to assess the extent and components of theory
underpinning intervention development. However, the lack of reporting of any theory use in included

interventions explains the exclusion of these tools in this study.

The risk of bias assessment suggests that blinding of participants, allocation concealment and blinding
of outcome assessment were of ‘high’ and ‘unclear’ bias across most studies. None of the included
studies employed ‘double blinding’. This result is expected when researchers study a unique
population and assess the trial's effect on a specific outcome, making it unfeasible to blind themselves
to selection and performance bias. Therefore, these potential limitations are unlikely to lower the
certainty of evidence. Residual bias is a potential limitation of the included studies; where the same
HCPs delivered interprofessional practices for both experimental and control groups, some behaviours
for improving the MMP may have been inadvertently influenced. Nevertheless, this influence is
anticipated in any controlled trial when participants in both groups share the same provider. Finally,
some included studies examined the cost of medication outcomes, but the economic assessment was

beyond the scope of this study.

64



2.5.2. Impact of the findings on research, practice and policy

This systematic review suggests that future research should: (1) study the effect of pharmacist
involvement in interprofessional interventions which address more stages of MMP in the NH setting;
(2) priorities improving the appropriateness of prescribing rather than reducing the number of chronic
medicines prescribed; (3) use or report on the theory used in interprofessional intervention
development in the NH setting to help explain intervention effect on the outcomes measured; (4)
further assess the health-economic benefits to help inform the commissioning of these services; and
finally (5) explore how residents/carers can be meaningfully involved to help design, implement and
improve the provision of MMP to NH older adults. Implementation in practice could be potentially
improved; for instance, NH managers/persons in charge could consider opportunities to involve

pharmacists and residents/their families within the care plan of their residents.

2.6. CONCLUSION

To our knowledge, this is the first systematic review and meta-analysis to systematically report
interprofessional interventions involving pharmacists that target the MMP provided in NHs, identify
interprofessional team contributors, the roles of pharmacists within, and assess the effect of these
interventions on the most reported outcomes. The review findings suggest that such interventions in
this setting positively impact the appropriateness of prescribing and future research and/or practice
should focus further on implementation. Included studies did not report any theoretical underpinning
to their development; either signifying that they were not informed by theory or that their
development was not reported in detail. Thus, this review recommends that future interventions
should be developed using theory, and the reporting of their effect should report theory in
intervention development, if used. Finally, our finding of residents’/family members’ contribution
highlights the importance of studying the extent and effects of patient and carer involvement in
improving the MMP for NH residents and thus improving patient safety in a person-centred way. The
findings of this review will support chapter 3 of this thesis in the exploration and identification of the

MMP provided in the NH setting in the Republic of Ireland.
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Chapter 3

Work system analysis to explore the
medicines management system in the
nursing home setting in Ireland:

A qualitative study using the Systems
Engineering Initiative for Patient Safety model
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3.1. INTRODUCTION

As discussed in Chapter 1 (Section 1.7.1), The Medical Research Council (MRC) framework for
‘developing and evaluating complex interventions’ recommends that interventions should be
developed based on relevant theory [209]. As highlighted in chapter 2, there is a lack of theory-driven
interprofessional interventions that involve a pharmacist and target medicines management provided
to older people residing in nursing homes (NHs). Therefore, theoretical insights about how medicines
are managed for older NH residents in Ireland and the system in which this management occurs is
critical to intervention development in this area. Throughout this chapter, the medicines management
process is explored and analysed using a systems-based approach; thus, is referred to in this chapter
as a medicines management system (MMS) and its component stages, referred to as processes, are

explored using a systems-based theoretical approach.

3.1.1. The nursing home setting in the Republic of Ireland

As described in Chapter 1 (Section 1.3), NHs in the Republic of Ireland (Rol) are residential homes that
provide services to people who are unable to care and support themselves and their frailty levels
[112]. The anticipated increase in the volume of people living into old age in the coming decades is
associated with an expected rise in NH demand as they provide long-term care for older people,
among others, who may not want or be able to live independently [112, 303-305]. More than 20
thousand older adults reside in more than 400 NHs in the Rol [105]. Approximately, 80% of these NHs
are privately owned NHs and 20% are governmental NHs managed by the Health Services Executive
(HSE)[305]. The HSE is the Irish government agency, established in 2005, responsible for managing,
contracting or delivering healthcare services such as community (GP and pharmacy), hospital, mental
health, nursing home and social care services in the Rol [306]. The HSE is also responsible for setting
national clinical policies and running programmes for many areas, including acute medicine [307],

critical care for adults [308], older people [309], and medicines management [310].

As described in chapter 2, older adults residing in this setting are typically older than 65 years. Females
represent the majority of NH residents' (70% in females vs 30% in male) [253]. Dementia is also a
reported syndrome in the older NH residents [253], with 80% of residents having a diagnosis of
Alzheimer’s disease [50]. This cohort’s physical disabilities and lack of informal carers are also factors
contributing to their NH admission, where these older adults would need 24-hours assistance, for

example in eating, drinking and dressing [112-114].

It is also reported that NH residents are often unable to self-administer their medicines, hence, their

need for assistance and dependency on others to administer their medication for them [115]. In light
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of that, older adults have complex medication needs and those residing in this NH setting are reported
to have greater medication complexity than those living in the community setting. Tantum and
colleagues’ study identified a significant association between age and polypharmacy in the Rol, where
the percentage of people experiencing polypharmacy increases with advancing age [311]. Not only
that but these people are also vulnerable to medication error and inappropriate prescribing [84, 85].
As discussed in Chapter 2, Section 2.5, potentially inappropriate prescribing remains a concern in NHs
globally, despite the available resources and criteria to aid in detecting and improving prescribing [84,

253].

Older adults’ services in the NH setting in the Rol are regulated by the Health Information and Quality
Authority (HIQA)[113]. HIQA is an independent statutory body that sets standards for regulating NHs,
outlined in the National Standards for Residential Care Settings in Ireland, in compliance with the
Health Act 2007, and performs inspections to assess compliance with these standards [113,
312](Chapter 4 of this thesis provide further details about HIQA and its roles). The National Standards
for Residential Care Settings aim to improve all services provided to older people in NHs in the Rol.
There are a number of topics that are the focus of these standards, including safe and effective

services, governance and management, the use of information and resources and staffing [113].

The main HCPs that provide services for older people residing in the NH setting are nurses, pharmacists
and general practitioners (GPs) [144, 253]. These healthcare professionals can work individually,
collaboratively or both to ensure that NH residents get the most appropriate medical, social, physical
and emotional support to meet their needs [113, 114]. Nurses are typically the prime HCP group
working on site in the NHs [144]. Nurses in the Rol have to be registered with the regulatory body for
nursing, namely the Nursing and Midwifery Board of Ireland (NMBI), to be able to work in any
healthcare setting in the country, including the NH setting [114, 313]. Nurses are generally responsible
for managing chronic conditions, wound care, and communicating with HCPs and NH residents and/or
family members. Nurses are also expected to be involved in the administering and monitoring
processes of the MMS where they have to ensure adherence to the 10 rights of medication
administration (i.e., right person, reason, medication, route, time, dose, form, action, documentation

and response) [114].

Similar to nurses, pharmacists in the Rol must be registered with the national pharmacy regulator; the
Pharmaceutical Society of Ireland (PSl), to provide pharmacy services for any patient including the
older cohort that reside in NHs [312, 314, 315]. Pharmacists in the Rol are not typically located in the
NH facility, but they are offsite in community/retail pharmacies or hospital pharmacies. A PSI report

in 2011 identified that 33% of community pharmacies in the Rol supply and provide pharmaceutical
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services to older people in NHs [316]. Another survey report by PSI in 2012 suggested that 11% of
hospital discharge medicines were for NH residents [317]. These pharmacies often supply and deliver
medicines to older NH residents on foot of a prescription generated in the nursing home, and often
documented on a drug prescription and administration chart, commonly known as the Kardex [314].
Pharmacists are also required, by law (Medicinal Products, Statutory Instrument No. 540/2003), to
review every prescription before dispensing and by HIQA standards to review older resident’s
medications every three months to ensure medicines are prescribed correctly and that NH residents
are supplied with the correct dosage, dosage form etc [113, 314, 318]. Medication reviews performed
by pharmacists seek to support optimisation of medication use, for example, detecting and addressing
medication interactions and contraindications. The HIQA three-monthly medication review outlines
that some medication classes require greater scrutiny, such as antipsychotics, sedatives,
antidepressants, medications for cardiovascular problems, and non-steroidal anti-inflammatory drugs

[113, 144, 314].

GPs in the Rol are typically the primary registered prescriber and care provider for older people in all
(primary care) settings, including the NH setting [144]. In the Rol, GPs also typically work off-site in
their GP practice and provide remote care for NH residents. Standard 4.1.7 of the National Standards
for Residential Care Settings allows all NH residents access to a GP of their choice. Only medicines
which have been prescribed and signed by the prescriber may be administered to older NH residents
[113]. To ensure safe and appropriate care of NH residents, the NH Kardex (the prescription and
administration record) must include the resident’s name, list of medicine (including the name, dose,
form, frequency, route, duration, PRN indication, details about whether the medications should be
manipulated in any way, e.g., crushing, and patients’ information including their allergy status and

date of birth. This must also be signed by the prescriber [144].

Other HCPs may also be involved in the care provision to older NH residents. Section 4.1.6 in the
National Standards for Residential Care Settings in Ireland supports NH residents having access to
other specialists in the community or hospital setting as needed during their stay in the NH. This may
include clinical specialist physicians who can also prescribe and make medicines-related

recommendations [113].

3.1.2. System Engineering Initiative for Patient Safety

The Systems Engineering Initiative for Patient Safety (SEIPS) model was used as the theoretical
framework for this thesis. As discussed in Chapter 1 (Section 1.7.2), using theory in research is a core
element of the MRC framework for developing complex interventions as it helps in explaining

components of an intervention, inter-relationships and effects on findings. Theory can be used in
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various types of research including qualitative research to provide a comprehensive approach to
multiple perspectives of topics or processes. In this thesis, the NH resident’s MMS is investigated and
is referred to throughout this chapter as the NH resident MMS journey. SEIPS can be used in many
stages of qualitative research, for example, to guide study design, data collection, data analysis and
intervention design [319]. The use of the theoretical framework (SEIPS 3.0) informed the interview

guide and data analysis aspects of this chapter and parts of Chapter 4.

Human factors

Human factors is an ergonomic discipline that explores issues that affect human performance. The
study of human factors supports the exploration of work systems and their elements, and the
understanding of the interrelationships between people (humans) and these work system elements
and how that impacts on performance. Although initially applied to physical ergonomics, human
factors has been recognised as a unique discipline in health research as it helps in improving patient
and medication safety through the application of both physical and cognitive ergonomics [320].
Human factors has been widely used over the last decade in health research to understand how
healthcare systems and their elements interact through complex processes to produce outcomes. For
instance, the World Health Organization (WHO) employed a human factors approach to identify gaps
in medical school’s curriculum on patient safety [321]. The United States (US) Agency for Healthcare
Research and Quality (AHRQ) explored the human factors of healthcare service provision and medical
device relocation during transitions from hospital to home, with a goal to improve patient safety.
[322, 323] The US Institute Of Medicine (IOM) employed a human factors approach to develop and
design health information technology that can reduce medication error [324]. In the Rol, the NMBI
Guidance for Registered Nurses and Midwives on Medication Administration states that nurses should
understand the human factors of systems that can impact patient safety [114]. The use of human
factors approaches to improve outcomes in complex systems is typically guided by theoretical work
system models [325]. Dul et al., proposed that work system models usually involve three core

principles [326]:

1- The systems-orientation principle where the performance of people is a result of interactions
within the work system.

2- The person-centeredness principle where the people are supported by efforts taken through
work system design that fits their characteristics.

3- The design-driven improvement principle where a person-centred design of work structures
and processes improves the outcomes experienced by both patients and healthcare

professionals.
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The Systems Engineering Initiative for Patient Safety (SEIPS) Model

The SEIPS model provides a framework to explore how different elements of the work system interact

within processes to produce outcomes. SEIPS was introduced in 2006 by Carayon and colleagues and

was developed for use in healthcare [325]. (Figure 3.1).

Work system elements outcomes

-Patient safety

processes
_— -lob

burnout/satisfaction

-Profitability

Feedback loops

Figure 3. 1 Systems Engineering Initiative for Patient Safety 2006 [325]

A System is composed of several components:

The work system and its elements;
The processes;

The interactions;

The outcomes;

The feedback loops.

The work system in the SEIPS framework consist of five elements:

1.

People involved in the system, which can be healthcare professionals (HCPs) such as nurses,
prescribers or pharmacists or any other stakeholder group.

The people’s characteristics can take two different forms:

a- Individual characteristics, such as frustration, attention, skills, education and knowledge.
b- Collective characteristics, such as team cohesiveness.

Environment surrounding the people where they perform their work, can include light, noise,

distance, and layout.
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3. Organizational conditions of the workplace/organization that the people work in, such as
policies, management, training and staffing.

4. Tasks that the people perform within processes such as collecting and reading patient medical
information or taking a medication package from the cupboard. These can be characterised
by complexity, level of time-consumption and other dimensions.

5. Tools and technologies that these people use to aid in performing their daily/regular tasks.
These can include devices (i.e., computers, tablets or phone) or tools such as email, fax,
telephone or evidence-based guidelines. The characteristics of these tools or technologies can

include the accessibility, usability and portability.

Carayon and colleagues described the work process as a set of tasks, which is an element of the work
system. The authors built on previous human factors models where the work process was described
as the care process(es) that encompass ‘how care is provided, delivered and managed’. Each process
is composed of several related tasks. Examples of processes within the MMS include assessing,

prescribing, administering, dispensing, review and monitoring of medications.

In the SEIPS model, the process was expanded to include both direct patient care and other processes
which may have an impact on patient safety in healthcare organisations, such as housekeeping and

management.

Interactions between the five work systems elements and processes can potentially influence the
outcomes experienced by the people, who may be the patients (e.g., patient safety), healthcare
professionals (e.g., workload) and organizations (e.g., organizational performance). It has been
proposed by researchers experienced in this area that any change in a work system element produces
interactions and changes to other elements within the work system. These interactions can be weak
with no apparent influence and with minimal impact on outcomes, or they may be significant and
dynamic and significantly influence outcomes. This influence can act as barrier or a facilitator to the

process.

The SEIPS 2006 model (version 1) also illustrated two feedback loops: one from the processes to the
work system, and the second from the outcomes to the work system (Figure 3.1). These feedback
loops are useful in (re)designing a work system where negative work system elements or ‘barriers’ are
identified and tackled and positive work system elements or ‘facilitators’ are appreciated [325]. This
is useful when healthcare processes are reported as being risky, or where work system processes are
malfunctioning. This exploration and manipulation of feedback loops is suggested to potentially
improve patient safety and quality of healthcare processes to achieving optimum outcomes

experienced by care providers and care recipients [327].
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SEIPS has been applied in various clinical settings to investigate and improve healthcare and care
processes. For instance, Chui and colleagues applied SEIPS to identify the work system components of
the cognitive pharmaceutical services (CPS) in community pharmacy and to understand how these
components affect outcomes. They identified that the people (pharmacists’ leadership skills) and
organisational conditions (coordination) are the key facilitative elements [328]. Seibert et al.’s study
used SEIPS to explore visitors’ contact precautions, knowledge and adherence in a hospital infection
ward setting. They identified that nurses are the primary source of information and provision of
protective equipment for visitors. Achet et al.’s SEIPS work to understand the reasons for hospital
readmission within 30 days of discharge after an abdominal surgery identified a deficit in knowledge

and education of both patients and caregivers on discharge care materials [329].
SEIPS 2.0

An expanded SEIPS 2.0 Model was introduced in 2015 by Holden and Colleagues: the next-generation
healthcare human factors framework’ (Figure 3.2). SEIPS 2.0 differs from and adds several crucial

concepts to the previous model:

1- The people element expanded to include both the HCPs and non-HCPs such as the patient,
family member or others as key people in the work system. Patient characteristics (e.g.,
preference, education and knowledge) are proposed to have an effect on the work system as
patients are involved in their own care process (e.g., self-administration of medicines or
symptom management). The people in this model can be individuals or a group of individuals
(teams) where their involvement and their collective characteristics are proposed to influence
the processes and outcomes. This addition aids in understanding the individual and
collaborative influences of people in the process.

- Characteristics of individual persons can include age, knowledge, and experience.
- Characteristics of the team can include cohesiveness.

2- The environment element described in the original SEIPs was re-named ‘internal environment’
in SEIPS 2.0 representing the physical WS environment in which the system operates.

3- SEIPS 2.0 added an additional environment, the ‘external environment’, representing the
environment outside the WS internal-physical environment and including the organizational
conditions elements of the work system, such as policies, macro-society and economic or
ecological factors.

4- The configuration concept of SEIPS 2.0 proposes that components of the work system interact

‘simultaneously’ at ‘a moment of time’. In other words, components of the work system are
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interlinked, forming a network of interactions (barriers and facilitators). These interactions
can be single interactions or multiple interactions happening at the same time.

5- Processes in SEIPS 2.0 are sub-classified as behavioural, physical and cognitive performance
processes. These performances are classified as
1. Individual performance: e.g., professional work (i.e., HCP without patient participation, for
example surgeons performing surgery on a sedated patient) or patient work (ie.,
patients/family/non-HCP, example symptom monitoring; and
2. Collaborative performance: e.g., Professional-Patient work where both HCPs and non-HCPs
are the primary contributors to the collaborative work, for example medication review and
decision-making meetings with the involvement of HCPs and patients/family members.

6- Outcomes: Similar to the original SEIPS model, interactions between work system
components and the work processes yield outcomes experienced by patients, HCPs and
organizations. In SEIPS 2.0, these outcomes are described more specifically as desirable and
undesirable, to patients, HCPs and organizations. They were also described as being proximal
or distal. Proximal outcomes are those that result immediately from the work processes,
whereas distal are those that may be delayed and / or that are less directly related to the work
process or are further down the causal chain. For example, the risk of medication errors can
be a proximal-undesirable outcome for patients; job satisfaction can be a distal-desirable
outcome for HCPs; and shortage of staff can be a distal-undesirable outcome for
organizations.

7- Feedback loops are adaptations between outcomes, processes and work system components.
In addition to the two feedback loops in the original SEIPS, SEIPS 2.0 adds a third loop between
outcomes and processes. Adaptations can be categorised as:

a- Anticipated or unanticipated
b- Long or short-lasting

c- Regular or intermittent

SEIPS 2.0 has been applied in various studies and has demonstrated its value in improving patient
safety and healthcare processes in different contexts. For instance, Holden and colleagues’ work
system analysis applied SEIPS 2.0 in the development of the study’s interview guide, observational
protocols and data analysis to investigate barriers to self-care among older adults’ who are admitted

to the hospital emergency department [330].
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Figure 3. 2 System Engineering Initiative for Patient Safety 2.0, 2015 [330].

SEIPS 3.0

SEIPS 3.0 (Figure 3.3) was introduced in 2020 to further improve patient safety through focusing on
expanding the work process of the previous models to the ‘patient journey’ concept within and
between various healthcare settings through space and time. The patient journey is defined as ‘the
spatial-temporal distribution of patients’ interactions with multiple care settings over time’. The
patient journey is proposed to describe the patient’s emotions and experiences as a central element
in addition to their physical journey. The suggestion is that the patient presumably interacts with
multiple work systems and their elements. It is also suggested that across different healthcare
settings, these interactions are influenced by the external environment in which these work system
elements are embedded. Thus, the patient journey in this version of the SEIPS family of models
incorporates both work system components and work processes. Similar to SEIPS 2.0, this version
includes the feedback loops from the outcomes to the patient journey. These feedback loops may be
used in the (re)design and modelling through adaptation and learning. Simultaneously, improvement

can be both identified and updated throughout [331].
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Figure 3. 3 System Engineering Initiative for Patient Safety 3.0,

The use of SEIPS 3.0 can aid the understanding of complex work systems such as the MMS and support
the identification of barriers and enablers (described as interactions between work systems and their

components) to produce safer outcomes [332, 333].

The MMS is composed of multiple processes such as assessing, prescribing, dispensing,
administration, review and monitoring. Each process has a set of tasks within. Previous studies have
applied SEIPS to explore the MMS in various clinical settings. For instance, Strauven and colleagues
used SEIPS to explore medication safety in the NH setting [334]. Hysong et al., used SEIPS to improve
electronic communication in the hospital setting [335]. Carayon and colleagues used SEIPS to develop
an intervention that improves patient safety in ambulatory care setting [336]. Faye et al., and Gurses
et al., used SEIPS to improve patient safety in intensive care settings [337-339]. To our knowledge, the
literature lacks studies about work system exploration of the MMS or related processes (i.e., assessing,
prescribing, administering, dispensing, review and monitoring) using a system-based approach and/or
any of the SEIPS versions in the Irish NH context. To the best of our knowledge, the NH resident’s MMS
journey (patient journey concept that is introduced in SEIPS 3.0) has not been described to date. This
approach, allows the identification of work systems existing in the NH resident MMS journey, and
identify work system elements which interact. These interactions are expressed in terms of barriers

and facilitators to outcomes experiences by stakeholders in the journey, including the NH residents.
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This identification can be utilised in future interventions where researchers can develop an
intervention, with a theoretical basis, to overcome barriers and suggest a system redesign [331]. The
MMS in the NH setting is a complex system as it involves multiple stakeholders from multiple
organisations, and work systems, thus SEIPS 3.0 and its patient journey concept were utilised in this

chapter.

3.2. AIMS AND OBIJECTIVES
The aim of this qualitative study was to explore the MMS in the Irish NH setting.
The objectives were to:

e Gather medicines-related information by interviewing key stakeholders involved in the MMS.

e Apply the SEIPS 3.0 [331] model to identify work systems, elements within the work system,
external environment elements, interactions, feedback loops and outcomes.

e Explore the impact of the COVID-19 pandemic on the MMS in Irish NHs.

e Map the MMS in the Irish NH setting.

3.3. RESEARCH DESIGN AND METHODOLOGY
3.3.1. Rationale for choice of research design

In order to gain insight and to explore and describe the MMS in the Irish NH setting in detail, a
qualitative study was undertaken involving relevant key stakeholders. The key stakeholders identified
in chapter 2 of this thesis were considered. These were pharmacists, general practitioners (GPs),
nurses, residents and/or their family members. A work system exploration of the MMS through
perceptions of HCPs and non-HCPs in the Irish NH setting has not yet been undertaken. Previous work
system analysis and process improvements have been applied in the transition of care from hospitals
to home in the US and in Belgium NH settings through interviews of stakeholders [340, 341]. Thus,
this study used qualitative research design to explore the MMS, map the resident journey and identify
the perceived barriers and facilitators to MMS provision using SEIPS 3.0 [331]. An overview of

qualitative research methodology is detailed in section 3.3.2.

3.3.2. Qualitative research methodology

Qualitative health research has been widely used to gain an in-depth understanding of experiences
and opinions, to explore processes and needs and to aid in intervention and policy development and

refinement [342, 343]. Qualitative research allows answering ‘why’ and ‘how’ systems generate the
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outcomes that they do. This is significant to people in real practice. The interest in and significance of
qualitative approaches has encouraged their thorough use by health researchers in various settings
after the publication of the MRC framework ‘development and evaluating complex intervention’,
which recommends the use of qualitative approaches and elaborates on the importance of peoples’
opinions in developing interventions [209, 344]. Muntell et al., further explain that when people are
in their ‘natural environment’, it is efficient to obtain true descriptive data [345]. Various types of
qualitative research methods include interviews, focus groups, and participant observation. The focus
group and participant observation methods are briefly described below. The interview methods are

described in detail as it is the method chosen for the qualitative study conducted in this chapter.

Focus groups

A focus group is a group-based method were multiple participants get together simultaneously for a
group discussion. This discussion is facilitated by a moderator to keep the discussion within the time
and research topic track. The moderator often uses a topic guide to steer the conversation but need
not be structured or limited to a set of questions. It is suggested that data saturation may occur after
three focus groups of 6-10 participants. Below this group size and frequency, rich enough information
might not be achievable. Beyond this group size and frequency, participants might not be able to
contribute any new insights to the discussion. Focus groups encourage interaction between
participants within the group and thus allow different data and opinions to generate during the
discussion than those which might transpire in individual one-to-one interviews. On the other hand,
group dynamics might also introduce bias and discourage participants from being truthful or complete

in disclosing experiences, beliefs or opinions [346].

Participant observation

The observational approach is also called field research. The researcher usually observes people in
their own natural environment to collect data in two ways: 1. passively by observing behaviours and
listening to a conversation, and/or 2. actively by involving in activities and asking questions [346]. The
researcher may observe without becoming in any way involved with or in the subject being observed

(non-participant observation) or may engage and interact with the subject (participant observation).

One to one interview methods

An interview is the most common data collection method used in qualitative study research.
Interviews are useful when exploring participants’ experiences, feelings and ideas [346, 347]. There

are three types of interviews differing in the degree of structure:
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1- Structured interviews, also called standardised interviews; where the interviewer presents the
same standard, pre-defined and structured sequence of questions from an ‘interview
schedule’ to all interviewees. Additionally, the answers to these questions are commonly
guided by an interviewer in a set of responses such as ‘Yes’/’No’ or multiple choices. The most
common examples can be when conducting surveys or questionnaires. This method is not
appropriate when in-depth exploration is required [346].

2- Semi-structured interviews, also called in-depth interviews; the method of choice by most
researchers where the interviewer asks the interviewees few questions to allow the
participant the freedom to narrate their opinions, experiences and feelings. Semi-structured
interviews are usually guided by a list of questions or topics to be covered with all interviewees
during the interview. This is known as the interview ‘topic guide’ and is described in detail in
the next section. These questions are typically open ended [346]. Thus, semi-structured
interviews allow the exploration of a particular area in detail which is useful when the research
has a definite focus [342, 346].

3- Unstructured interviews: this is the most complex type of interviews where there is no
‘interview schedule’ or ‘topic guide’ and questions asked are not in a structured sequence and
order. But rather, questions and interviews are shaped by allowing the interviewer to select
and prompt questions from the participant’s verbal and non-verbal responses during the
interview. Unstructured interviews will have more prompts rather than a set of questions

covering a specific area [344].

Topic quide

Topic guides (also termed interview schedules) are used to ensure a degree of information/question
consistency during interviews. Before starting the data collection stage, topic guides are often
prepared and piloted with research team members/ Public and Patient Involvement (PPI) contributors
(Chapter 1, section 1.7.3). Topic guide questions can be close-ended (e.g., prompting yes or no
answers) or open-ended (e.g., what is your opinion on x? or what do you think of x). Open-ended
guestions are preferred in interviews as they allow in-depth information to be obtained. The semi-
structured interview topic guide allows consistent conversation content where the interviewer asks
specific topics and prompts participants to explore particular areas in more detail [346]. Topic guides
can be theory-based, for example based on the Theory Domain Framework (TDF) or the SEIPS Model
[344, 346]. Prompt questions may be used to encourage answers from interviewees and to reassure
them that the interviewer is listening and interested. Piloting the topic guide is important before
interviewing participants as it allows for testing the appropriate characteristics of questions and

answers [342]. Not only that, but also piloting develops the interviewer's confidence before the
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commencement of the interview [344]. The language used in the topic guide should be clear and

unambiguous to ensure the questions are understood by interviewees [344].

Sampling and sample size

In qualitative studies, sampling techniques are chosen depending on the nature and need of the

research study [344, 346]:

1- Purposive sampling; also called purposeful sampling, is where the researcher purposively
identifies and selects an ‘information rich’ group based on established pre-defined eligibility
criteria [348].

2- Snowball sampling, also called chain referral sampling; is a subset of purposive sampling
where the researcher initially identifies participants and these participants share information
about the study and invite other potentially eligible participants [348].

3- Convenience sampling; also called accidental sampling, is where a sample of participants is

selected based on their accessibility and availability to the researcher [346, 348].

The ideal sample size for a qualitative interview study depends on the aim of the study, heterogeneity
of population, and the feasibility and logistics of conducting the interviews [344, 347]. There is no
definite number for a sample size. Instead, the sample size is determined by the quality of information
obtained from research participants. Data is often collected from participants until data saturation is
attained. Data saturation is the point at which no new relevant themes emerge and no further
information is captured [346]. At this point, data collection and recruitment can be stopped. However,
during the planning of research, researchers often estimate the number of interviews that will be
conducted based on previous similar studies, expertise and experiences in the research area, and the
timeframe and funding available to undertake the research [342]. Researchers have proposed that
data saturation can be attained after between 6-15 and 3-4 conducted individual interviews and focus

groups, respectively [346, 349, 350].

Data collection and management

Interviews can be taken face-to-face or virtually, for example over the phone or using video calls.
Because this PhD project was undertaken during the COVID-19 pandemic, virtual interviews on MS
Teams were conducted in compliance with guidance from the Trinity College Dublin (TCD) Information
Technology (IT) department on undertaking qualitative research during COVID-19 (Section 3.3.4). Data
may be collected by observation, audio or video recording and/or note taking during the interview.
Interviews are generally audio-recorded, video-recorded and/or taking notes during interviews to

ensure accurate information is recorded for use in the analysis stage [346]. The most common method
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of recording in qualitative research is audio-recording, which allows the researcher to analyse ‘what’
and ‘how’ participants responded. Additionally, audio-recording is reported to be less intrusive for
participants than video-recording [344]. Interview audio-recordings are then transcribed verbatim,
and all identifiable, personal and sensitive data are removed to ensure participant confidentiality

[346]. Computer software such as (NVivo ®) can assist with managing and organising qualitative data.

Data coding and analysis

Data analysis for qualitative research studies begins with ‘coding’ where useful information are
collected and extracted from transcript to answer the research question. Then extracted data were

assigned a descriptive label [346]. There are various types of data analysis [344, 346]:

1- Grounded theory: is the first approach in qualitative data analysis. It uses an inductive
approach or inductive generating of theories from data. On the other hand, due to the
timeframe, it is known to be a timely and difficult process in health research.

2- Content analysis: It analyses data inductively by generating themes (inductive content
analysis) or categorising data using pre-established themes (deductive content analysis). It can
be used in both qualitative and quantitative data.

3- Thematic analysis: the most common type in health research. It identifies common themes
within qualitative data. Similar to content analysis, thematic analysis can be inductive and
deductive. Unlike content analysis, thematic analysis is exclusive to qualitative data.

4- Framework analysis: is a method commonly used by healthcare research that help in
conducting a thematic analysis using a structured approach. It involves stages such as a. data
familiarisation of data; b. thematic analysis and coding; c. indexing or applying codes to data,

and d. charting a summary of findings [344, 346].

Reflexivity in qualitative research

Reflexivity is a term where data collected can be impacted by the researchers and the research design
where skills, backgrounds and experiences of the researcher in the studied topic may potentially have
an impact of the process of research. The PhD candidate (AS) is a pharmacist who conducted training
in types of research methods including qualitative methodology. Additionally, the PhD candidate is
closely supervised by the supervisors (CR and TG) who are pharmacists and experts in research
methods in pharmacy. Transparent reflexivity in this qualitative research chapter is supported by using
a reporting guideline for qualitative research studies, Consolidated Criteria for Reporting Qualitative

Research (COREQ) [351]. COREQ is a 32-item checklist that allows transparent and structured
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reporting of the important aspects of the study [351]. The qualitative studies reported in this thesis

have been reported according to the COREQ checklist (Appendix 3.1).

3.3.3. Study design

A qualitative study applying semi-structured interviews was chosen as the most appropriate method
for the current study as it allows in-depth exploration of the MMS in the Irish NH settings from the
natural environments. Qualitative methods were critical to gain an in-depth understanding of how the
MMS works in the natural environment. These interviews were conducted with two groups: A) HCPs
working in or providing care to the NH setting in Rol, and B) non-HCPs who are recipients of care
provisions such as residents and their family members. Interviews were the most appropriate data
collection type for these groups several reasons: focus groups would have been difficult to organize
and gather participants at once due to their workload and difficult times during the COVID-19
pandemic; participants might have been hesitant to talk about MMS service provision or receipt with
other participants in the room; and they may have felt more comfortable talking individually and

provide honest opinion.

3.3.4. COVID-19

This project was proposed at the beginning of the PhD in 2019, prior to the COVID-19 pandemic.
Interviews were initially planned to be face-to-face with participants in environment of their choosing.
At the time of seeking ethical approval for this study in 2020, face-to-face interviews were not feasible
during the pandemic, and the study described in this chapter was conducted virtually between June
2021 and November 2022 on the Microsoft Teams® platform in compliance with guidance from TCD

IT department in undertaking qualitative research during COVID-19 (Appendix 3.2).

3.3.5. Public and Patient Involvement

As discussed in Chapter 1 of this thesis (section 1.7.3), the UK MRC describes the significance of PPl in
health research to enhance the rigour of comprehensible and unbiased analysis. The PPl contributors
recruited for this PhD project were engaged in this study. These contributors include one nurse with
an administrative role, a nurse working in clinical practice, a former person in charge (PIC) of a NH, a
general practitioner (GP), a consultant geriatrician, a director of a representative body in the Rol and

a family member of an older NH resident.
The PPI panel contributed to the following study elements:

a. Inclusion and exclusion criteria (section 3.3.6).

b. Sampling methods (section 3.3.7);
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C.

Designing topic guides (section 3.3.8); and

d. Assisting in the recruitment of participants eligible for participation (section 3.3.7).

3.3.6. Study setting

This study was undertaken in the Rol, targeting stakeholders who are involved in and/or with the NH

setting. These stakeholders were of two groups: 1) HCPs (i.e., GPs, nurses and pharmacists); and 2)

non-HCPs (i.e., NH residents and family members of NH residents).

The eligibility criteria for these the two stakeholder groups are presented below.

Inclusion and exclusion criteria for HCPs

Inclusion criteria

Exclusion Criteria

The person in charge (PIC) in a NH who

is currently involved in MMS or

HCPs not currently or previously

involved in the MMS in Irish NHs

HCPs including GPs, pharmacists, and

nurses who are currently or previously

HCPs not currently registered with their

professional regulator

involved in the Irish NH MMS

Il. Access to Microsoft teams® platform. [l Less than one year’s experience in the

MMS in Irish NH setting from the study

start date

V. Involvement in another medicines
management/similar study

V. No access to Microsoft teams®
platform.

The PIC of a NH in the Rol is also referred to as director of nursing. The Health Services (HSE) under
Section 22 of the Health Act 2007 requires that every NH in the country has a PIC. The PIC must have

the following characteristics [352]:

a- Registered nurse with the Nursing and Midwifery Board of Ireland (NMBI)
b- Have 10 years of nursing experience (nursing experience with older people in the last 3 years)

c- Have management, administrative, leadership and clinical skills.

The eligibility to the study was self-assessed by the prospective participant through an eligibility

checklist available in the participant information sheet (Appendix 3.3).
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e |nclusion and exclusion criteria for NH residents and their family members

Inclusion criteria Exclusion Criteria

I NH resident, aged 265 vyears and l. NH residents aged less than 65 years.

residing in a NH for at least 2 years.

Il. Family members of age >18 years. Il Family members of NH residents aged <
lIl.  Family members of NH residents aged 65 years.
265 years.

3.3.7. Sampling and recruitment

The approach taken to recruit HCPs and residents/ family members are reported separately below in

sections A and B, respectively.

A. HCPs
To choose NHs for participation from all regions in the Rol, a list of all NHs in the republic was obtained
from the Government of Ireland’s website (data.gov.org). Each NH in the list was assigned a number
from 1-x and assigned a random number, generated on Microsoft Excel. The PIC from the first 30-40
NHs was contacted initially via telephone or e-mail if there was no response on the telephone, or so
advised by the reception/nurse on duty (Appendix 3.4). Both the PhD student and the research nurse
(Ms. Connie Brennan) performed this step. The researchers provided an overview of the study and
invited the PIC to participate. If interested, the researcher sent an electronic copy of the participant
information sheet (Appendix 3.3) along with a consent form (Appendix 3.5) via e-mail. The researcher
followed up with the PIC after 14 days from when this e-mail was sent to determine their interest in
participation. If adequate recruitment from the first batch of 30-40 NHs was not achieved, the next
30-40 NHs on the random list were contacted and informed about the study and invited to take part

(Figure 3.4). This process continued until the end of the study period (Section 3.3.2).
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PIC is invited to

1. NH govevernmental list, 2. NHI

PICand contacting the first 30-40 PEIRLETERLS [P Ene advertisemen
nurses . consent forms are sent on
NH by phone or email t
emal
1. The PIC was asked to forward the 2. Emails of pharmacists were
research information + PIL and consent to provided from the PSI.
their pharmacists or other eligible Invitation emails were sent to
pharmacists pharmacists.
1. The PIC was asked to forward the research 2. GPs were sent invitation
information + PIL and consent to their GPs or emails. these emailswere
other eligible known GPs available publicly on ICGP

Social media advertisment

Professional and personal networking with the research team (PhD candidate, supervisors and
PPI contributors

Figure 3. 4 Healthcare professionals’ recruitment
PIC: Person in charge; NH: nursing home; PIL: Participants information leaflet; NHI: Nursing Home Ireland; PSI:
Pharmaceutical Society of Ireland; GP: General Practitioners; ICGP: Irish College of General Practitioners.

The Public and Patient Involvement (PPI) contributors (section 3.3.5) and research team (The PhD
student and two supervisors: Prof. Cristin Ryan and Assoc. Prof. Tamasine Grimes) facilitated the
recruitment of eligible participants through personal and professional networking, where an invitation
e-mail (Appendix 3.6) was sent to potential participants. The study was also advertised via social
media, facilitated through the research teams’ and the TCD School of Pharmacy and Pharmaceutical

Sciences’ social media platforms (Appendix 3.7) (Figure 3.4).

An agreement was reached with Nursing Home Ireland (NHI), the national representative body for the
private and voluntary nursing home sector and one of our PPI partners, to support the recruitment of
PICs and nurses by advertising the study in their weekly membership e-mails (Appendix 3.8). Our study
was advertised three times during a 12-month period from October 2021 to October 2022 (Figure 3.4)

The Pharmacy Society of Ireland (PSI) (Appendix 3.9) provided the PhD student and the supervisor
with e-mail addresses of registered pharmacists. An invitation e-mail (Appendix 3.10) with a

participant information sheet and consent form was sent to this list (Figure 3.4).

The Irish College of General Practitioners (ICGP) were contacted to facilitate the recruitment of general

practitioners (GPs), but the request was refused due to their policy to only support ICGP surveys (Box
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1). However, some GPs’ e-mail addresses were publicly available on the ICGP website, and the

researcher sent invitation e-mails to all e-mails found Find a GP - ICGP Web Site (Figure 3.4).

Box 1: ICGP Refusal as per personal communication between the ICGP and PhD candidate

“Our policy is that we do not provide access to our membership database or distribute
surveys on behalf of any external organisation/individual for research purposes. The college

only sends out ICGP surveys or those we are in collaboration with to our members”

The PhD candidate also asked the PIC in any NHs contacted, as described above, to pass the
information (the e-mail with the participants information sheet and electronic consent attached) to
any relevant stakeholder in their network, thereby supporting snowball sampling. All potential
participants and interviewees were asked to nominate/invite other potential participants whom they
thought would add value to the study (Figure 3.4). This method of recruitment helped to ensure

information-rich participants were involved.

B. Non-HCPs
The research team members engaged with personal and professional networks through email

(Appendix 3.11) to recruit NH residents and family members eligible for inclusion in the study (Figure

3.5).
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https://www.icgp.ie/go/find_a_gp

Emails were sent
to interviewed
HCPs to share the
study information
with their
residents/ family
members

Social media
advertisement

Professional and
personal
networking of the
research team
(PhD candidate,
the supervisors
and the PPI
contributor)

NHI advertisement

HCPs: Healthcare professionals; NHI: Nursing Home Ireland; PPI: Public and Patient Involvement)
Figure 3. 5 Non-healthcare professionals’ recruitment

The invitation poster (Appendix 3.12) was advertised via social media, facilitated by the research
team’s and the TCD School of Pharmacy and Pharmaceutical Sciences’ social media platforms (Figure

3.5).

An e-mail was sent to the interviewed HCPs (Appendix 3.13) to invite them to advertise the study

information and display the invitation poster to NH residents and/or family members (Figure 3.5).

PPI contributors facilitated the recruitment of NH residents and family members by advertising and

inviting potential participants considered eligible for inclusion (Figure 3.5).

Nursing Home Ireland shared the advertisement poster with their members in the weekly e-mail sent
to their members, where the PIC was invited to inform potential participants about the study or
display the study’s poster in NHs to invite eligible potential participants to participate in the study
(Appendix 3.14).

PPI contributors have engaged with personal and professional networking to invite family members

to participate in the study via email (Appendix 3.15).

Both A and B
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Contact method
Transfer of consent
documents

Follow-up

HCPS

Email and/or phone

Electronically via email

14 days following

issuing of consent form

Table 3. 1 Sampling, recruitment and ethical approval process of A and B

Non-HCPs

Email and/or phone
Electronically via email
Printed copy via post
14 days following

issuing of consent form

Sample size estimate 10 PIC 5 NH residents
10 nurses 5 Family members
10 Pharmacists
10 General

practitioners
Level | ethics (see Level Il ethics (see
section 1.3.10) section 1,3.10)

HCP: Healthcare professionals; PIC: Person in charge; NH: Nursing home; | and Il: Italic numbering for 1 and 2.

Ethical consideration

As presented in Table 3.1, prospective HCP participants were invited to contact the research team by
e-mail or phone (depending upon their preference). The prospective participants were asked to email
the electronically signed consent form to the researcher before scheduling the interview. Similarly,
potential non-HCP participants were contacted by the PhD candidate by e-mail or phone (depending
on their preference) for further information if required. The PhD student provided an electronic (via
e-mail) or printed copy (via the postal service) of the participant information leaflet (Appendix 3.17)

and consent form (Appendix 3.18) to the potential participant.

Both NHs and potential participants were contacted after 14 days after sending the participant
information leaflet and consent form to follow-up on participation. Potential participants sent the
signed consent form back by e-mail or post (addressed to the School of Pharmacy and Pharmaceutical
Sciences, Panoz institute, Trinity College Dublin). Once consent forms were received, participants were

contacted to arrange an interview time at their convenience.

All participants were invited to share the study advertisement with other potential participants whom

they thought would add value to the study at the end of the interview (snowballing).

Data coding and analysis were conducted in parallel to recruitment which continued until the majority
data saturation was attained in some topic and due to the end of the study (section 3.3.2, Sampling
and sample size). The research team estimated a sample size of A) ten participants per HCP group (i.e.,

10 PIC, 10 nurses, 10 pharmacists and 10 GPs); and B) five participants per non-HCP group (i.e., 5 NH
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residents and 5 family members). This sample size was estimated by the research team to achieve
data saturation (i.e., when no new themes emerge and/or) based on the previous experience in other

similar studies and knowledge of previous qualitative studies and in undertaking qualitative research.

3.3.8. Interview topic guide
Four semi-structured interview topic guides (Appendix 3.19) were developed for this qualitative study:
the PhD candidate drafted the interview guides, these were reviewed and piloted by the supervisory

team and the relevant PPI contributors (Figure 3.6)

¢ The PhD candidate drafted the interview

Drafted s

Revision 1 e Reviewed by the PhD supervisors

Piloting 1 e Piloted with the PhD student and PhD
LA supervisors
e Reviewed by the relevant Public and Patient

Revision 2 Involvement contributor

¢ Piloted with the PhD candidate the relevant
Public and Patient Involvement contributor

Piloting 2

e Reviewed by the PhD candidate and the

Final revision SUperlisors

Figure 3. 6 Interview topic guide steps

Topic guide 1: For the PIC of the NH; targeting questions to describe the overall MMS in the NH and
the involvement of the PIC and other stakeholders in the MMS;

Topic guide 2: for the HCPs exploring their involvement, roles, and perceived barriers and facilitators
to safe and effective MMS provision;

Topic guide 3: for NH residents, exploring their involvement in managing their own medications; and
Topic guide 4: for family members, exploring their involvement in managing medications for their

loved ones in NHs.

Interview questions were developed using the SEIPS 3.0 model [331]: the five work system elements:
people, tasks, tools and technologies, physical environment, and organisational conditions, socio-

organisational context and external environments.
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Prompts were included in the topic guide to elicit additional information, where necessary and to seek
information about interactions, feedback and outcomes as they emerged during the interviews. The
interview topic guide was piloted and discussed with PPl contributors (PIC, nurse, pharmacist,
geriatrician, advanced nurse practitioner, and family member). Refinements were made after
discussion with the research team, for example, the wording used to improve clarity and type of
questions. Interview guides 3 and 4 were prepared using lay language to optimise accessibility to lay

participants.

Each interview began with the PhD candidate asking demographic questions (e.g., job titles,
qualifications, number of years working/involved in the NH setting in Ireland, location by city/county)
to ease the participant into the interview. An illustrative image of the proposed MMS (Appendix 3.20)
was provided through the ‘share screen’ option in Microsoft Teams® throughout the interview and
the proposed MMS definition was read out loud during the interviews- with HCPs only. Questions
were asked and prompted on each MMS process, e.g., prescribing, ... based on the SEIPS 3.0 model
components. Questions were also asked to identify perceived barriers and facilitators (feedback loops)

to safe and effective MMS provision and to explore the impact of the COVID-19 pandemic.

3.3.9. Data collection

As explained in section 3.3.4, interviews were conducted by the PhD candidate virtually via the
Microsoft teams® platform. Audio data were collected and recorded using the recording option on
Microsoft Teams® platform (section 3.3.10). Recording began after obtaining the participants’ consent
(prior to interview) and verbal permission (during the interview). Verbatim transcription was
undertaken using the “video text tracks. vtt” option on TCD Microsoft team ® platforms, followed by
proofing by the PhD student. This process was compliant with guidance from TCD IT department on

undertaking qualitative research during COVID-19.

Data collection for each target group is summarised in Figure 3.7.
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1. One-to-one interviews

with person in charge of
the NH

( A

To map the current MMS
— in Rol and changes since
the COVID-19 crisis

2. One-to-one interviews

with members of each key
HCP group

To further map the
current MMS, identify
barriers and facilitators

to the MMS provision in
NHs in Rol

3. One-to-one interviews
with NH residents and
family members of NH

residents

To further map the
current MMS, identify
barriers and facilitators

to the MMS provision in
NHs in Rol

Identify barriers and
— facilitators to the MMS
provision in NHs in Rol

NH: Nursing home; MMS: Medicines management process; Rol: Republic of Ireland

Figure 3. 7 Data collection

Interviews were undertaken between December 2021 and November 2022. Interviews were

organised and conducted at a time convenient to the participant.

To ensure confidentiality, each participant’s recording and transcript was pseudonymised by assigning
a unique identifier (e.g., PIC/nurse_01 for the person in charge/nurse, GP_02 for the general
practition