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Introduction

My grandfather, with whom I had a close relationship, received ambulatory homecare
and later nursing home care as he gradually became more impaired by Parkinson’s
disease. I found this neurodegenerative disorder to elegantly illustrate the direct
connection between drugs acting upon the central nervous system and related
symptoms, as dopamine replacement therapy alleviates the hallmark motor symptoms
(parkinsonism: slow movement, tremors, and rigidity), whereas overly high dopamine

levels result in reduced impulse control and hallucinations.

During medical school, indications for drug therapy were emphasized, and excessive
use of drugs was problematized. I became further aware of the widespread use of
psychotropic drugs when working in the field of drug rehabilitation and in
ambulatory homecare, for which the majority of patients were older adults. The
clinical challenges in differentiating symptoms of neurodegenerative processes
leading to dementia and substance abuse, as well as the side effects from
psychotropic drugs, sparked my interest in the use of these drugs to manage
behavioral and psychological symptoms in people with dementia; particularly in the

process of deprescribing.

Limiting the use of psychotropic drugs also engages the attention of stakeholders and
policymakers [1-6]. At the time of writing, the proposed new act on forced
medication in Norway is controversial. If this bill is passed, a psychiatrist will be
obliged to act as a consultee for general practitioners and nursing home physicians to

prescribe coerced treatment with antipsychotic drugs for people with dementia [7].

The Covid-19 pandemic highlighted the direct effects of policy imperatives on
dementia care. Concerns arose about a disproportionate impact on the mental health
of older people with dementia in community settings and nursing homes [8-10]. I

came to think of my grandfather, who did not live to endure these restrictions.
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Summary

Background: Behavioral and psychological symptoms of dementia (BPSD)
are prevalent, often challenging to treat, and associated with earlier functional decline
and admission to nursing homes. There is a need for evidence-based strategies to
improve BPSD management in different care settings.

Aim: To prospectively investigate the impact of medication reviews in
multicomponent interventions and the impact of the Covid-19 restrictions on BPSD.

Materials and methods: BPSD were assessed by the Neuropsychiatric
Inventory and Cornell Scale for Depression in Dementia in two trials in Norwegian
municipal dementia care. Psychotropic drug use (antipsychotics, anxiolytics,
hypnotics/sedatives, antidepressants, and antidementia drugs) was evaluated in
medication reviews. Medication reviews were conducted in nursing homes using
collegial mentoring and systematic clinical evaluation in COSMOS, a four-month
multicenter, multicomponent cluster-randomized controlled trial (2014-2015).
General practitioners conducted medication reviews for home-dwelling people with
dementia in LIVE@Home.Path, a stepped-wedge, closed-cohort, multicomponent
cluster-randomized controlled trial (2019-2021). PAN.DEM was a prospective cohort
study comparing BPSD in home-dwelling people with dementia before and during
the Covid-19 restrictions when ‘non-essential’ healthcare services were withdrawn
(2020).

Results: We found that BPSD deteriorated for home-dwelling people with
dementia during the initial Covid-19 restrictions, while BPSD were not impacted by
medication reviews in the multicomponent intervention conducted in nursing homes
and general practice. The greatest reductions in psychotropic drugs were found
among those who received several at baseline, and nursing home patients were
prescribed psychotropic drugs more widely than home-dwelling people.

Conclusions and consequences: As BPSD were impacted by the withdrawal
of ‘care as usual’ and not by medication reviews as part of add-on multicomponent
interventions, this thesis highlights the importance of established services in dementia

care for managing BPSD.



10

Sammendrag

Bakgrunn: Adferdsmessige og psykologiske symptomer ved demens (APSD)
er vanlige, kan vare krevende & behandle og er forbundet med raskere
sykdomsprogresjon og tidligere innleggelse i sykehjem. Det er behov for mer
kunnskap om behandling og héndtering av APSD i ulike deler av helsetjenesten.

Formal: A underseke om APSD blir pavirket av medikamentgjennomgang
som ledd i multikomponente intervensjoner og Covid-19-restriksjonene.

Materiale og metoder: APSD ble undersekt ved hjelp av Nevropsykiatrisk
Intervjuguide og Cornell Skala for Depresjon ved Demens i to studier i norsk
kommunehelsetjeneste. Foreskrivning av psykofarmaka (antipsykotika, anxiolytika,
sedativa og hypnotika, antidepressiva og legemidler mot demens) ble evaluert ved
legemiddelgjennomgang. Med kollegial stotte gjennomferte sykehjemsleger
standardiserte medikamentgjennomganger i KOSMOS, en klyngerandomisert studie a
fire maneders varighet utfort i 33 sykehjem (2014-2015). Fastleger gjennomforte
medikamentgjennomgang for sine hjemmeboende pasienter med demens i
LIVE@Home.Path, en klyngerandomisert studie med stegvis implementering av en
multikomponent intervensjon a seks maneders varighet i tre kommuner (2019-2021).
I PAN.DEM ble APSD sammenlignet for og under Covid-19-restriksjonene i 2020,
da omfattende smittevernstiltak ble iverksatt for & bekjempe koronavirusutbruddet.

Resultater: APSD ble forverret blant hjemmeboende personer med demens da
de ikke fikk omsorg og tjenester som vanlig i Covid-19-pandemiens forste fase.
APSD ble ikke pavirket av medikamentgjennomgang i de multikomponente
intervensjonene i sykehjem og allmennpraksis sammenlignet med kontrollgruppene
som mottok vanlig omsorg. Sterst reduksjon 1 bruk av psykofarmaka ble funnet blant
dem som ved studiestart brukte flere medikamenter. Sykehjemspasienter brukte
psykofarmaka oftere enn hjemmeboende personer med demens.

Konklusjon: Denne avhandlingen viser at ordingre tjenester i kommunal
demensomsorg er viktig ettersom personer med demens opplevde symptomforverring
under Covid-19-restriksjonene, mens medikamentgjennomgang som del av

multikomponente intervensjoner ikke pavirket APSD.
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1. Background

Globally, people live longer lives [11], and with advancing age, both the incidence
and prevalence of dementia increase [12, 13]. Dementia is a syndrome characterized
by cognitive deterioration (see 1.1). Approximately 90% of people with dementia
(PwD) experience behavioral and psychological symptoms (BPSD) such as
depression, agitation, and psychosis (see 1.2) [14, 15]. Psychotropic drugs are often
prescribed to manage BPSD (see 1.3). Due to multiple morbidities (multimorbidity),
PwD are exposed to several drugs, also including psychotropic drugs, which
increases the potential for compromised prescription safety (see 1.4). Several
strategies have been introduced to improve prescribing practices since PwD might
find it particularly difficult to engage with health services. Complex, multicomponent
strategies to review medications may be helpful in dementia care, with integrations of
services for somatic and mental health needs, while also meeting the social needs of
PwD (see 1.5) The Covid-19 pandemic and the accompanying restrictions placed a
significant strain on health care systems and communities (see 1.6). This thesis
demonstrates the complex interplay between the health care services providing
dementia care, focusing on BPSD management in both a pre-pandemic and pandemic

context.

Figure 1.1 Thesis in context

Muitimorbidity
Dementia Medication review
Covid-19 restrictions
Complex,

multicomponent

interventions
Behavioral and Polypharmacy
Psychological

Psychotropic
Symptoms of Y P

Dementia drugs



14

Long-term care for older people in Norway

In Norway, long-term care is the responsibility of the welfare state, delegated to the
municipalities [16]. The Norwegian Government emphasizes the municipalities’ role
— and potential — in enabling people to remain in their own homes longer and
reducing the need for more costly institutional care [17]. Table 9.1, p. 107, outlines
terms central to understanding variations in residency and formal care in Norway.
Ambulatory homecare, day care, and nursing home care are mandatory primary
health care services in all municipalities [18]. The term ‘home-dwelling’ constitutes
people who live in ordinary or assisted housing, distinct from those receiving

institutional care in nursing homes [16, 19, 20].

1.1 Dementia

1.1.1 The definition of dementia

Dementia is a syndrome characterized by deterioration in cognitive function caused
by diseases and injuries affecting the brain to such an extent that this compromises
independence in daily living [21]. In Norway, the International Classification of
Primary Care (ICPC-2) is used for diagnostics in primary care, while the International
Classification of Diseases, 10-th revision (ICD-10), is used in secondary care (Text
box 1.1) [22, 23]. Regardless of the criteria used, both requires a syndrome duration

of at least six months [24].

Text box 1.1 Dementia diagnosis by ICD-10

“Dementia is a syndrome due to disease of the brain, usually of a chronic or progressive nature,
in which there is disturbance of multiple higher cortical functions, including memory, thinking,
orientation, comprehension, calculation, learning capacity, language, and judgement.
Consciousness is not clouded. The impairments of cognitive function are commonly accompanied,

>

and occasionally preceded, by deterioration in emotional control, social behavior, or motivation.’

1.1.2 The diagnostics of dementia
Most diagnostic evaluations for dementia in Norway are conducted by physicians in

primary care, essentially regular general practitioners (GP) [25]. The national
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guidelines on dementia outline the practical considerations for the diagnostic process,

as summarized in Text box 1.2 [24, 25].

Text box 1.2 Basic diagnostic evaluation

The diagnostic workup should, as a minimum, include 1) a thorough medical history from the
individual and third party (i.e., informal and formal caregivers); 2) an assessment that includes
cognition including consciousness, level of functioning, BPSD (e.g, symptoms of psychosis,
depression, anxiety, agitation), safety at home including the situation of the informal caregiver(s);
3) a clinical examination; 4) assessment of whether drugs cause the symptoms; 5) blood tests (e.g.,

vitamin B12 and folate levels, electrolytes, thyroid function); and 6) diagnostic imaging of the

brain (e.g., magnetic resonance imaging, computed tomography scan).

Each municipality is urged to provide the GPs with the services of an
interdisciplinary team dedicated to the assessment and follow-up of people with
(suspected) dementia (‘Demensteam’) [25]. In 2018, 90% of the Norwegian
municipalities provided such services [26], and of these, 93% used recommended
assessment tools (see 3.2 for examples) [26]. In nursing homes, the staff assist the
physician in obtaining the relevant information from the patient and next-of-kin.
However, referral to secondary health services for a diagnostic evaluation is
recommended if the initial workup is inconclusive, the patient is under 65 years of
age, from an ethnic or cultural minority, or the clinical presentation is atypical, or
complicated by BPSD or comorbidity (e.g., disabilities such as Down’s syndrome and

psychiatric and somatic disorders complicating the clinical picture) [25].

Young onset dementia

Young onset dementia is a distinct presentation of dementia affecting people <65
years of age [21]. Approximately 2,100 of PwD are living with young onset dementia
in Norway, constituting 2% of all dementia cases [13]. By comparing PwD under and
over the age of 65, a nationwide cross-sectional study from New Zealand found
differences in demography, physical function, health characteristics, psychosocial
well-being, and use of healthcare and support services; partly explained by the

presentation of BPSD at higher rates in younger PwD [27]. These differences should
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be considered in clinical care and research, and as young-onset dementia affects a

minority of PwD [13], this thesis will concentrate on PwD solely >65 years of age.

1.1.3 Dementia etiologies

The dementia syndrome can be caused by a range of medical conditions. Even though
accurate diagnosis depends on postmortem neuropathological examination, clinicians
are usually able to provide a possible etiology based on the clinical characteristics
and core biomarkers (e.g., atrophy and signs of cerebrovascular disease on structural
imaging, spinal fluid markers such as beta-amyloid, total tau and phosphorylated tau,
and reduced dopamine uptake in basal ganglia demonstrated by dopamine transporter
imaging) [12, 28]. However, the boundaries between different dementia etiologies are
indistinct and different pathologies often co-exist. Moreover, the understanding of
etiologies is gradually shifting [12]. For instance, limbic-predominant age-related
TDP-43 encephalopathy has been introduced to describe a clinical Alzheimer-like
syndrome in the oldest old, yet is not currently acknowledged as a valid clinical
diagnosis [12]. Table 1.1 outlines the principal pathological and early-phase clinical
characteristics in the most common established etiologies among PwD with onset late

in life.

Several forms of dementia exist that are less prevalent than those listed in Table 1.1.
In the fourth wave of the Trendelag Health Study, a population-based sample of
9,930 older Norwegians, frontotemporal dementia constituted 2% of all dementia
cases, while less than 0.3% had other specified etiologies encompassing alcohol-
related dementia, progressive supranuclear palsy, and post-operative sequela [13]. It
may be argued that the distribution between etiologies in this study should be
interpreted with caution due to the high prevalence of unspecified dementia (17%)
and low prevalence of mixed dementia (9%), possibly because the diagnostic
procedure depended heavily on information provided by the next-of-kin, even though
clinical experts diagnosed dementia using all relevant information available. In
addition to study design, the prevalence of etiologies varies between studies

depending on the population being studied [12, 13, 29-31].
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Table 1.1 Pathological and clinical characteristics of common dementia etiologies

Alzheimer’s Lewy body Vascular dementia Mixed dementia
disease! dementias!
Prevalence® 57% 4% 10% >9%
Pathological Atrophy of the Misfolded a-synuclein Neuronal damage Evidence of more
characteristics ~ cerebral cortex and  in the cell soma and caused by than one possible
certain subcortical the neuronal cell heterogenous cause of dementia
regions (parietal and  processes of the cortex cerebrovascular [35].
temporal lobe, and basal ganglia pathologies, such as
particularly in the associated with a stroke, cerebral
hippocampus) due to  depletion of the small vessel
synaptic and neurotransmitter diseases,
neuronal loss dopamine [33] . intracerebral
associated with tau hemorrhage, and
and amyloid subarachnoid
neuropathology [32]. hemorrhage [34].
Clinical Amnestic syndrome  Parkinsonism (motor ~ Dysexecutive The symptoms are
characteristics®  (characterized by and movement syndrome with highly dependent
short-term memory symptoms of rigidity,  fluctuating on the continuum of
impairment) weakness, and emotional, the
accompanied by tremors) and motivational, and neuropathological
difficulties in progressive cognitive  behavioral substrates.
decision making, decline with variations symptoms*[34].
executive function in alertness and
and anomic aphasia  attention, visual
[32]. hallucinations, and
rapid eye movement
sleep behavior
disorder [33].
Characteristic =~ Apathy, depression. ~ Hallucinations, Apathy, depression, Dependent on the
BPSD? disinhibitions. irritability, agitation, neuropathology.

pseudobulbar affect.

Table legends: Lewy body dementias constitutes Dementia with Lewy bodies and Parkinson’s disease with
dementia, clinically differentiated based on the order in which symptoms develop [33]. 'Neurodegenerative
dementias characterized by the progressive loss of structure or function of neurons. 2Percentage of all
dementia cases based on the national standardized estimates for the prevalence of dementia in Norway [13].
3Early phase as distinctive features are often blurred as the dementia syndrome progresses [15] . “Symptoms
are highly dependent on the injury mechanism, severity, size, location, and the constitution of the intact

neuronal tissue.
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1.1.4 Severity of dementia

Dementia is one of the leading causes of disability and dependency worldwide [21].
The World Health Organization (WHO) classifies dementia in mild, moderate, and
severe stages in relation to dependency [21]. In mild dementia, the cognitive
functioning affects the PwD’s capacity to cope with everyday activities, yet is often
overlooked because the onset is gradual. On progression to moderate dementia, the
PwD become increasingly reliant on caregivers as the symptoms materialize. This
means that the ability to perform complicated tasks decreases and that the PwD can
no longer live independently. During severe dementia, there is complete dependence
on caregivers, which implies that most PwD will require continuous care. Notably,
this division into stages is rough and reflects syndrome advancement [21]. The
prevalence and severity of dementia increase with higher levels of care [36].
Although approximately 66% of all PwD reside at home in Norway [13], around 42%
of all those receiving home care have dementia, while the corresponding number in

nursing homes is 84% [13, 37, 38].

Several tools are developed to uniformize the classification of the different stages of
dementia [39-45]. One example is the Functional Assessment Staging Test (FAST),
which describes the level of functioning rather than quantifying cognitive decline, p.
46 [39]. Cognitive impairment is often assessed using screening instruments such as
the Mini-Mental Status Examination (MMSE), p. 46 [40]. Knowledge of the severity

of dementia is necessary for accurate medical evaluation and healthcare provision.

1.2 Behavioral and psychological symptoms of dementia

BPSD cover a range of symptoms occurring in the course of dementia, including

disturbed perception, thought content, mood, or behavior [46]. This section places
BPSD in a historical context and describes individual symptoms and their clinical
overlap, how they are assessed, factors to consider when evaluating them, and the

distinction compared to delirium.
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1.2.1 The historical context

Used since the 13th century, the term dementia translates as ‘derangement, insanity,
folly’ [47, 48]. As such, the prototypical, most prevalent dementia etiology is named
after Dr. Alzheimer, who in 1907 described BPSD in his 51-year old patient Auguste
D. [47, 49]. She presented with delusions of infidelity towards her husband,
accompanied by strong feeling of jealousy and emotional distress. In some periods,

she also thought people were out to kill her.

1.2.2 Symptoms and subsyndromes

Auguste D. illustrates that BPSD are distressing and often co-occur. A review found
relatively consistent results for the aggregation of BPSD across studies [50]. In the
most cited study, which included home-dwelling PwD referred to outpatient clinics
due to cognitive deficits or BPSD regardless of etiology, three subsyndromes were
identified: psychosis, hyperactive behavior, and mood [51]. This study regarded
anxiety as a separate symptom since it co-occurred with both mood-like and
psychosis-like symptoms [51]. Table 1.2 lists and exemplifies a range of individual

BPSD and how they are clustered in subsyndromes.

Systematic reviews find that BPSD are highly frequent and relatively persistent in
dementia [19, 52]. Apathy is the most common and consistent symptom, while the
other BPSD vary in frequency, but are rarely reported for less than 10% of PwD
(except for euphoria) [19, 52]. In a sample of 11,448 PwD from the Swedish BPSD
registry, the most prevalent symptoms were agitation (62%), irritability (55%) and
depression (48%) [31]. In the prospective DemWest cohort following 223 patients
with a first-time all-cause mild dementia enrolled from general practice in Norway,
the most common symptoms reported during five years after diagnosis were apathy
(80%), depression (63%), appetite changes (63%), and aberrant motor behavior
(60%) [15]. This study also found etiology-related differences in BPSD profile and
course (Table 1.1) [15, 28]. Although the increase in overall severity was moderate
and associated with cognitive decline [15], the differences between symptoms across
etiologies tended to decrease with dementia progression [53]. Following the same

cohort for 12 years, single episodes represented the most common course, followed
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by a relapsing course, while a stable course was less common [53]. Similarly, 97% of
PwD in nursing homes experienced clinically significant BPSD, but individual
symptoms fluctuated during more than four years of follow-up [14]. Reports
dedicated to the persistence, frequency, and severity of BPSD vary considerably due

to differences in setting, sample, design, and classification of dementia [19, 52].

Table 1.2 BPSD: an overview

Symptoms Examples of how symptoms may manifest Subsyndrome
Delusions False beliefs, e.g., that someone is trying to harm or steal from them  Psychosis
Hallucinations Hearing, feeling, or seeing people or things that are not real Psychosis
Agitation Hitting, kicking, restlessness, screaming Hyperactive
behavior
Euphoria Excessive happiness or excitedness Hyperactive
behavior
Disinhibition Impulsiveness, saying or doing inappropriate things Hyperactive
behavior
Irritability Impatience, easily made angry or sad Hyperactive
behavior
Aberrant motor Pacing, restlessness, performing the same activity repetitively, Hyperactive
behavior wandering behavior
Anxiety Physical manifestations such as shortness of breath, separation

anxiety, excessive worry, excessive fear that something bad is going
to happen
Depression Sadness, slowed movements, early morning awakenings, mood Mood

congruent delusions

Apathy Less interest in participating in activities of daily living and other Mood
activities
Sleep disturbances Frequent nighttime awakenings, early morning awakenings, Mood

excessive daytime napping

Appetite changes =~ Weight loss or weight gain, changes in food preferences Mood

Table legends: Symptoms to suggest BPSD on the Neuropsychiatric Inventory according to Watt et al.,
including the subsyndromes reported by Aalten et al. [51, 54, 55].

1.2.3 Assessment and evaluation of BPSD

Many different tools to assess BPSD are utilized in clinical practice and research. The
Neuropsychiatric Inventory (NPI) is an extensively used ‘broad spectrum’ assessment
probing into several symptoms, p. 47, while the Cornell Scale for Depression in

Dementia (CSDD), p. 47, and the Cohen-Mansfield Agitation Inventory (CMALI) are
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examples of ‘narrow spectrum’ measures providing symptom-specific constructs [54,
56-58]. Current tools help identify and describe common BPSD, based on

observations according to a proxy’s report (e.g., informal or formal caregiver) [58].

The neurobiology of the dementia syndrome does not fully explain BPSD
presentation [12, 59-63], and there is general agreement that the contributors to BPSD
are diverse and multifactorial and can be of a biological, psychological, and social
nature [5, 12, 64]. The biopsycosocial model, for example, can be applied to describe
how biological, psychological and social factors determine symptom manifestations,
while the diathesis-stress model can be applied to explain how symptom trajectories
depend on interactions between potential stressors, and the vulnerability of PwD to

react to those stressors due to underlying neurobiological mechanisms [65, 66].

To evaluate BPSD, one should first carefully assess the acuity, that is characteristics
of individual symptoms, when they occur, how often, and at what severity they
present, and further their consequences, including safety issues. Secondly, one should
consider the overall health status and look for causes in the PwD’s environment or
situation, such as the examples of predisposing, precipitating, perpetuating, and
protective factors listed in Figure 1.2, p. 22 [12, 55]. Notably, disparate symptoms co-

occurring in the same PwD could have different triggers.



Predisposing factors

Worsening dementia severity
Multimorbidity

Over- and understimulating
environment

Uncorrected vision and
hearing impairment

Caregiver burden or distress

Precipitating factors

Drug use or changes

Pain and discomfort
Sleep disturbances

Figure 1.2 Factors to consider when evaluating BPSD according to Watt et al. [55]

Perpetuating factors

Inadequate identification and
treatment of precipitating
factor(s)

Inadequate implementation of

tailored dementia care
Poor communication
Lack of caregiver support

Protective factors

Presence of a familiar caregiver
Being in a familiar environment
Availability of support for the caregivers

Caregiver knowledge of dementia and non-pharmacological interventions for reducing BPSD
Tailored care recognizing predisposing, precipitating, and perpetuating factors for the PwD

Differential diagnosis: Delirium

Delirium is an important differential diagnosis to BPSD. This clinical syndrome is a
direct physiological consequence of a medical condition or intoxication, and is
characterized by abrupt onset and fluctuating disturbances in attention and awareness
[67, 68]. The clinical picture often intersects with BPSD, but the typical hyperactive
delirium often presents with psychotic symptomes and circadian dysregulation. A
thorough medical evaluation is of upmost importance if delirium is suspected, and
when the cause has been corrected the symptoms are generally expected to improve

[69, 70]. PwD have a high suceptibility for developing delirium [68].

1.3 Managing BPSD

This section outlines general principles for BPSD management in primary care.

1.3.1 Nonpharmacological interventions
Nonpharmacological interventions are first-line treatments for BPSD [12, 25, 55, 64,

71]. A recent systematic review including 256 randomized controlled trials (RCTs)
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found that multidisciplinary care, environmental modifications, social interactions,
and reminiscence therapy are efficient in reducing depressive symptoms in PwD [72].
It should be noted that 41% of the 28,483 PwD included were home-dwellers or
outpatients. These findings are in line with the conclusions of another recent
systematic review of 189 RCTs controlled trials showing that such interventions also
reduce aggression and agitation in PwD [73]. Here, approximately 18% of the 25,736
PwD were home-dwellers or outpatients. Similarly, the Norwegian national
guidelines on dementia recommend environmental modifications, psychotherapy, and
social interactions for PwD with depression of mild to moderate severity [25]. In
clinical practice, nonpharmacological interventions addressing the factors listed in

Figure 1.2 may be valuable in alleviating BPSD.

An international expert panel concluded that structured approaches using intervention
manuals such as DICE (Describe, Investigate, Create, and Evaluate) [74] and TIME
(Targeted Interdisciplinary Model for Evaluation and Treatment of Neuropsychiatric
Symptoms) [75] were the most promising non-pharmacological strategy for overall
BPSD management and for agitation specifically [71]. Additionally, social
prescribing programs linking PwD and caregivers with community initiatives provide

new perspectives on holistic dementia care addressing their social needs [76].

1.3.2 Pharmacological interventions

BPSD may require psychotropic drugs when the PwD is in severe distress or
endangers themselves or others [25, 55, 59, 77]. In these circumstances,
nonpharmacological and pharmacological interventions should be combined.
Moreover, management should be tailored according to the dementia etiology,
severity, contributing factors (Figure 1.2), and local resources in the context of care
[25, 55, 59]. The PwD and caregivers, as appropriate, should be involved in
discussions relating to BPSD management including risk-benefit considerations and
determination of therapeutic goals [55]. As PwD often have limited ability to report

and evaluate treatment, the clinicians should select a follow-up time for re-evaluation
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after a line of management is decided on, to ascertain effectiveness and minimize

unnecessary, long-term psychotropic prescription [55].

Table 1.3 Psychotropic drugs used in managing BPSD

Classification! Indications, Substances, Comments
examples examples
NO5A  Antipsychotic Symptoms of Risperidone, Warning against the use of all types in
drugs psychosis and aripiprazole, and ~ PwD due to side effects (e.g., death,
aggression olanzapine stroke, coronary heart disease,

metabolic syndrome) [25]. Risk of
serious sensitivity reactions with Lewy

Body pathology [33].

NO5B Anxiolytic drugs Short-term Oxazepam,
treatment of diazepam, and
symptoms of hydroxyzine
anxiety

NO5C Hypnotic and Insomnia Zopiclone,

sedative drugs zolpidem, and
melatonin

NO6A Antidepressant ~ Symptoms of Citalopram,

drugs depression and sertraline, and
anxiety, and mirtazapine

neuropathic pain

NO06D Antidementia Slowing down Donepezil, Approved for PwD with Alzheimer’s
drugs disease rivastigmine, disease and Lewy body pathology [25].
progression galantamine, and
memantine

Table legends: 'According to the Anatomical Therapeutic Chemical Index [78].

The term BPSD covers a wide array of psychiatric symptomatology in a heterogenous
population, which should be kept in mind when outlining general principles for
pharmacological management (Table 1.3). The atypical antipsychotic agent
risperidone is licensed for short-term treatment (<6 weeks) of psychotic symptoms
and aggressive behaviors in Alzheimer’s disease in Europe and Canada [25, 79].
Alternatively, Norwegian national guidelines on dementia recommend the use of
aripiprazole and olanzapine for Alzheimer’s disease and vascular dementia, even

though these atypical antipsychotics are not licensed for treatment for psychosis and
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aggression in PwD [25]. However, the effects of antipsychotics are modest in treating
psychosis and agitation (including aggression), and the treatment comes with a risk of
severe adverse effects (e.g., cerebrovascular incidents, extrapyramidal symptoms, and

falls) and increased mortality in PwD [80, 81].

Antidepressants are proposed for the treatment of people with depression and
dementia [25], and a meta-analysis suggested that serotonergic antidepressants are
effective in managing overall BPSD, agitation, and depression [82]. The Norwegian
national guideline on dementia proposes serotonergic antidepressants for the
treatment of mood disturbances, as they have less anticholinergic activity than
tricyclic antidepressants, which, in particular, are associated with a negative impact
on cognition [25, 83]. Correspondingly, benzodiazepine receptor agonists (i.e.,
benzodiazepines and Z-drugs) are generally not well-tolerated in older adults due to
side effects such as worsening gait, drowsiness, cognitive deterioration, and toxicities
[84, 85]. Consequently, use by PwD should be avoided, if possible, and limited to
brief stressful episodes of sleep disturbance in which agents with shorter half-life
should be chosen, such as oxazepam. Non-benzodiazepine receptor agonist hypnotics
such as melatonin could improve sleep due to a better safety profile yet current

evidence shows somewhat mixed effects in PwD [25, 85].

Antidementia drugs (cholinesterase inhibitors and memantine) are approved for
slowing down the progression of Alzheimer’s disease, while the cholinesterase
inhibitor rivastigmine is also indicated for Lewy body pathology [25]. Combination
therapy with cholinesterase inhibitors and memantine has no additional benefits over
monotherapy [25, 86]. While the evidence for their role in the treatment of BPSD is a
matter of debate [59], a comparative safety and effectiveness study using data from
41 RCTs in a network meta-analysis concluded that neither anticholinesterase
inhibitors nor memantine reduced BPSD [87]. Some cohort studies suggest that
antidementia drugs may prevent the use of other psychotropic drugs. A cross-
sectional survey from Japan found the use of antidementia drugs to reduce the risk of

other psychotropic drug use among PwD when compared with non-users [88]. The
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Norwegian national guideline on dementia provides no specific recommendation on

the treatment of BPSD with antidementia drugs [25].

In clinical practice, these psychotropic drugs are widely prescribed for PwD [31, 38,
89-95]. In DemWest, 69% of the participants with early dementia and no previous
psychiatric disorders took a least one psychotropic at the time of diagnosis
(antipsychotics 8%, anxiolytics 10%, hypnotics/sedatives 10%, antidepressants 32%,
and antidementia drugs 42%) [93]. The REDIC study followed 696 patients from
admission to Norwegian nursing homes until death, of whom 80% had dementia [94].
On admission, 68% of the patients took >1 psychotropic drug (antipsychotics 14%,
anxiolytics 17%, hypnotics/sedatives 22%, antidepressants 31%, and antidementia
drugs 31%) [94]. Furthermore, the prescription rates increased during the first six

months of stay, except for antidementia drugs [94].

1.4 Challenges with psychotropic prescribing practices

The heterogeneity of BPSD in terms of phenomenology, course, and cause challenges
drug development and licensing [58, 61]. A reluctance to conduct trials on patients
with poor prognosis, PwD among them, further adds to the challenge. Moreover,
polypharmacy, defined as the concurrent use of multiple drugs (usually when patients
take five or more regularly), increases the likelihood of adverse drug reactions and
drug-drug interactions [96], yet PwD are at risk of both under- and overprescribing
regardless of the number of drugs used [97, 98]. This issue is further complicated by
pathophysiological changes affecting pharmacodynamics and pharmacokinetics,
increasing their susceptibility to drugs with central nervous system effects [99]. As
such, the number of drugs in use is of less interest. One should evaluate the quality of
prescribing practices based on available evidence and considerations of individual

patient factors and context [96].

Over the past decades, stakeholders and policymakers have stressed reduction in the
use of psychotropic drugs, emphasizing antipsychotics, to improve medication safety

in dementia care [2, 4, 5, 100], and in the same period, the use of antipsychotics has
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decreased [5, 101-104]. A longitudinal retrospective study found that the UK
National Dementia Strategy led to a decrease in antipsychotic prescriptions for
128,249 PwD in primary care from 2005 to 2015, although often replaced with other
psychotropics such as benzodiazepines and antidepressants [103]. Compensatory
upshifts in sedating psychotropics with less evidence of efficacy for BPSD are also
reported in the US, following policy efforts and national campaigns to reduce
antipsychotics in long-term dementia care from 2012 onwards, while there was no
increase in the use of nonpharmacological interventions in the same period [5]. A
high prevalence of multiple psychotropic drug use is found in PwD in various
populations and is associated with severe BPSD, especially depression and anxiety,
among nursing home patients [90, 105]. Studies conducted in Norwegian nursing
homes between 1997 and 2009 showed a trend for increasing multi-use of
psychotropic drugs [101], particularly for antidepressants in combination with
sedatives and anxiolytics. Furthermore, psychotropic drugs have been found to
threaten the quality of life of nursing home patients at all stages of dementia; the

association grew stronger with the number of psychotropic drugs prescribed [106].

1.5 How to improve prescribing practices?

The appropriateness of prescribing can be assessed by explicit (criterion-based) and
implicit (judgment-based) measures of both process and outcome [107]. Several
process measures have been developed to detect potentially inappropriate
medications (PIM) over the last 30 years [108]. Table 1.4 lists some frequently used
process measures showing that most criteria are intended for older people, but not
PwD in particular [109]. Explicit process measures generally alert the prescriber of
PIM use and can be applied with little or no clinical judgment in distinct clinical
settings, rather than taking co-morbidity or the patient’s wishes into account, which is
the strength of implicit process measures [107]. Implicit process measures allow the
clinician to evaluate the patient’s drug regimen individually, and, therefore, the
reliability of findings in trials is more likely to be compromised compared to trials
using explicit criteria [107]. The Medical Appropriateness Index is an example of an

implicit yet standardized process rating that has been further developed to evaluate
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the psychotropic drug prescriptions in PwD in nursing home research [110, 111].

Nonetheless, it is unclear whether inappropriate prescribing, defined by

pharmacological process measures, is associated with important clinical outcomes

(e.g., adverse outcomes and BPSD) [107, 108, 112, 113].

Table 1.4 Explicit criteria of the appropriateness of prescribing for older people

Author Tool Criteria (n) Intended for Comment
(year),
country
American Beers Criteria for Drugs or Older people, First published in 1991, the 2015 and
Geriatric Potentially drug classes:  excluding those 2019 updates include PwD [114];
Society Inappropriate n=30 with a short indicating that
Expert Panel Medication Use  Specific expected dextromethorphan/quinidine,
(2019), US in Older Adults  patient lifetime. antipsychotics, anticholinergics,
[114] groups: benzodiazepines, and Z-hypnotics
n=16. should be avoided for BPSD in PwD.
NORGEP [115, 116] and PRISCUS
[117] are examples of modified
versions.
O’Mahoney  Screening tool of STOPP: Older people, The STOPP criteria consider
(2015), older people’s n=80 excluding those  antipsychotic and tricyclic
Ireland and prescriptions START: with a short antidepressant prescriptions
the UK [118] (STOPP) and n=30 expected potentially inappropriate for BPSD.
screening tool to lifetime.
alert to right
treatment
(START) version
2 criteria
Pazan Fit fOR The n=2731in29  Older people Cross-therapeutic prioritization
(2016), Aged (FORTA) indications allowed. No recommendations for
Germany List PwD specifically. Country- and
[119] region-specific adaptations [108].

Table legends: NORGEP: the Norwegian General Practice (-Nursing Home) criteria.
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Medication reviews

Medication review is an approach to optimizing prescribing in clinical practice,
which may include both implicit and explicit criteria for appropriateness. In addition
to pharmacological appropriateness, the process can account for the perspectives of
patient and prescribers [107]. The Pharmaceutical Care Network Europe defines
medication reviews as: “a structured evaluation of a patient’s medicines with the aim
of optimizing medicines use and improving health outcomes. This entails detecting

drug-related problems and recommending interventions” [120].

The prescribing continuum spans therapy initiation, dose titration, changing or adding
drugs, and switching or ceasing drug therapies. The term ‘deprescribing’ (Norwegian:
‘avmedisinering’) is increasingly used when the appropriateness of drugs is
considered [121, 122]. Reeve et al. propose the following definition: “Deprescribing
is the process of withdrawal of an inappropriate medication, supervised by a health
care professional with the goal of managing polypharmacy and improving outcomes”
[121]. Scott et al. provide a more comprehensive definition: “the systematic process
of identifying and discontinuing drugs in instances in which existing or potential
harms outweigh existing or potential benefits within the context of an individual
patient’s care goals, current level of functioning, life expectancy, values, and
preferences” [123]. Consequently, decisions about deprescribing of psychotropic

drugs necessitate a review of the medications [124].

Norwegian GPs are instructed to conduct medication reviews for patients with
polypharmacy and when deemed necessary [25, 125]. More specifically, they are
strongly advised to evaluate the PwD’s need for a medication review once or twice
yearly based on such factors as cognition, BPSD, and activities of daily living (ADL)
[25]. According to the regulations on medication management, a medication review is
to be carried out upon admission to long-term nursing home care, and at least
annually during residency [126]. Nevertheless, a retrospective observational study
from Norway revealed that a medication review was not conducted for approximately
50% of routine care admissions in or after 2017, despite this being a statutory

requirement for improving drug use, and that it took between one and twenty months
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from admission until the first medication review [127]. The regulations do not specify
the process other than that medication reviews should be conducted by physicians

alone or in cooperation with others [126].

Gulla et al. developed an approach to systematic medication reviews for all drug
classes prescribed for nursing home patients by collegial monitoring [128, 129]. The
medication reviews were implemented as part of the multicomponent COSMOS
RCT, which succeeded in improving the primary outcome quality of life in nursing
home patients (2014-2015) [130]. The systematic medication review showed
promising results for several secondary outcomes of COSMOS: antihypertensives
were successfully deprescribed [131], daytime sleep was reduced [132], and there
was improvement in communication, family and staff satisfaction and distress [133].

The majority (52%) of the included residents had severe dementia [130].

1.5.1 Psychotropic deprescribing through multicomponent
interventions

Appropriate pharmacological interventions for PwD are a complex task [107, 134]. A
qualitative systematic review showed that deprescribing of psychotropic drugs in
PwD is often hindered by 1) the physicians not receiving the necessary information as
the basis for evaluations and adjustments, 2) concerns about symptom relapse from
reduction or discontinuations, both among PwD and their formal and informal
caregivers, and 3) the physicians feeling insufficiently competent to make
adjustments on their own [135]. These barriers could be overcome by
interprofessional collaboration, communication, systematic procedures of assessment,
and education [135]. An overview of reviews of qualitative and mixed-method
studies of psychotropic prescribing for BPSD concludes that multicomponent
interventions involving multiple stakeholders at various levels of the healthcare

services may be effective in changing prescribing behaviors [134].

Complex, multicomponent interventions
Interventions with multiple interacting components are conventionally defined as

complex [136, 137]. However, the UK Medical Research Council guidance provides
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a broader and more detailed understanding of the concept; defining complexity on a
continuum by the number of targeted organizational levels and variability in the
target population, number and variability of outcomes, skills required by those
delivering the intervention, and degree of flexibility or tailoring of the intervention, in
addition to the components themselves [136]. Others define complex interventions by
the ability of the intervention to take different forms in different contexts and non-
linear causal pathways [138], or by recognizing the potential powers of the individual
parts and the whole of the intervention [137]. Many interventions are equally open to
either simple or complex forms of analysis as there are few (if any) truly simple

interventions [138].

Multicomponent interventions constitute a subgroup of complex interventions and are
defined as interventions with at least two components [139]. One could debate,
however, what counts as a component [140]. Extending a systematic review of
complex, multicomponent interventions, key informants suggested that a component
should exert an independent influence on outcomes, and that implementation may not
always involve all the components [140]. The issue of complexity may be
downplayed or emphasized in analyses based on assumptions regarding the

components’ ability to cause changes in outcomes [137, 138].

Regarding PwD, there is little evidence to inform deprescribing of drugs in general
[124]. In line with most antipsychotic deprescribing studies in PwD who are resident
in nursing homes [141], the COSMOS intervention encompassed multiple
components (COmmunication, Systematic pain management, Medication review,
Organization of activities, Safety) to improve the primary outcome quality of life, and
medication reviews were considered one of several components to achieve this [128]
WHELD, for instance, demonstrated the utility value of best practice guidelines in
reducing antipsychotics in PwD in real-life nursing home practice, yet the best
clinical outcomes of medication reviews were found when implemented alongside
non-pharmacological interventions [142]. Table 1.5 lists examples of original
research investigating the impact of medication reviews conducted by physicians as

part of multicomponent interventions on psychotropic drugs for BPSD.
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Table 1.5 Medication reviews in multicomponent interventions on psychotropic

drugs for BPSD
Author Study population; Intervention: components Key findings relating to 1)
(year) country (year) psychotropic drugs and 2) BPSD
Ballard 277 nursing home WHELD: 1) Staff training in 1) Antipsychotic review reduced
(2016) patients with person-centered care alone or in  antipsychotic use by 50%. 2) The
[142] dementia; the UK combination with a) physician group receiving antipsychotic review
(2011-2012). led clinical antipsychotic alone showed a worsening in BPSD
medication review, b) social compared to those receiving treatment
intervention, or c) exercise. as usual. This effect was mitigated by
the concurrent social intervention.
Cossette 464 nursing home OPUS-AP*: 1) Update and 1) 86% reduction in antipsychotic
(2020) patients with dissemination of the local use'; reductions in the use of
[143] dementia and >1 clinical guidelines for benzodiazepines, but not
antipsychotic antipsychotic deprescribing; 2)  antidepressants. 2) Reductions in
prescription; staff training component of psychotropic drugs use was associated
Canada (2018). patient-centered approaches to with reduced agitation, but had no
care. impact on psychotic symptoms.
Fossey 346 patients 1) Psychiatrists conducted the 1) 19% reduction in antipsychotic
(2006) residing in specialist revisions and extended their use?. 2) No difference in agitation
[144] nursing homes for ~ recommendations to the between the groups.
people with physicians of patients in both
dementia; the UK groups; 2) Training and support
(2003-2004). to staff in the intervention group.
Mesquida 240 nursing home *1) Development of therapeutic 1) 28% reductions in psychotropic
(2019) patients with consensus guidelines for BPSD  drugs®. Highest reduction rate for
[145] dementia prescribed management; 2) Patient-centered antipsychotic drugs. 2) BPSD were
psychotropic drugs  multidiciplinary joint review. not evaluated.
> 3 months; Spain
(2012-2014).
Westbury 12,157 nursing RedUSe*: 1) Staff education on 1) Reduction in antipsychotic and
(2018) home patients*; psychotropic drugs and benzodiazepine drug use, with no
[146] Australia (2014- nonpharmacological strategies increased use of antipsychotics,
2016). for managing BPSD; 2) benzodiazepines, anxiolytics,

multidiciplinary psychotropic

review.

hypnotics/sedatives, or
antidepressants. 2) No deterioration in

BPSD.

Table legends: See 9.2 for details of the search strategy. !: Cessation or dose reduction. 2: Number taking
antipsychotics. *: Antiparkinson drugs, antiepileptic, benzodiazepines, hypnotics/sedatives, antidementia

drugs, antipsychotics, and antidepressives. *: Dementia not specified, yet dementia diagnosis was recorded in
58% of another sample drawn from RedUSe [147]. *Prospective longitudinal intervention.
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There is a paucity of robust evidence of the impact of deprescribing interventions on
BPSD and other clinical outcomes [124, 148], particularly in home-dwelling PwD
[124]. At the time of writing, feasibility studies and protocols underpin the interest in

medication reviews in multicomponent interventions for PwD [149-153].

Implementing complex, multicomponent interventions

Even a superbly designed intervention will not exert any change if the process of
implementation is futile, yet the process evaluation of implementation is often
insufficiently reported in RCTs [154]. The study of methods and strategies that hinder
or facilitate the uptake of evidence-based practice into regular use is referred to as
implementation science [155]. Text box 1.3 outlines the taxonomy of implementation
outcomes, i.e., effects of deliberate and purposive actions to implement an
intervention [156]. Effectiveness-implementation trials evaluate the effectiveness of

clinical interventions while also assessing their implementation [155, 157].

Text box 1.3 Taxonomy of implementation outcomes by Proctor et al. [156]

- Acceptability: The perception among implementation stakeholders that the intervention is
agreeable, palatable, or satisfactory.

- Adoption: The intention, initial decision, or action to try or employ the intervention.

- Approperiateness: The perceived fit, relevance or compatibility of the intervention to
address a particular issue or problem.

- Cost: The cost impact of the implementation effort.

- Feasibility: The extent to which the intervention can be successfully used or carried out
within a given agency or setting.

- Fidelity: Adherence to the description of the intervention as intended in the protocol or as
intended by the developers.

- Penetration: The reach or integration of a practice within a service setting and its
subsystems, equivalent to ‘reach’ in a service systems.

- Sustainability: The extent to which the intervention is integrated into practice within a

service setting.
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1.6 The Covid-19 pandemic

The Covid-19 emergency forced countries all over the world to implement multiple
restrictions to contain the epidemic (Text box 1.4). In Norway, an intervention
encompassing multiple restrictive measures was implemented: 1) hygiene measures,
2) isolation of infected persons and 3) quarantine of their close contacts, 4)
restrictions on movements, 5) reduced social contact within the population, and 6)
comprehensive protective measures for high-risk groups such as visitation-bans for

nursing home patients receiving integrated healthcare [158].

Text box 1.4 Covid-19

- The severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) is of zoonotic origins
and causes coronavirus disease 2019 (Covid-19) [159].

- SARS-CoV-2 is mainly transmitted via the respiratory route when people inhale droplets
and small airborne particles [160]. The risk of contracting the virus increases when people
are in close physical proximity to each other [160].

- The World Health Organization declared Covid-19 a pandemic on March 11, 2020. In
Norway, national Covid-19 restrictions were announced on March 12, 2020 [158, 161],
aiming to reduce the spread of the virus by minimizing physical contact [162].

- The most common symptoms are fever, cough, fatigue, and loss of smell and taste.
However, symptoms may vary in character and severity depending on interactions between
the infected individuals, characteristics of the virus (e.g., genetic variations, viral load, and
coinfection), and the environment [163]. A systematic review concluded that dementia was

the main factor influencing mortality in older adults with Covid-19 [164].

Already during the roll-out in March 2020, the Word Health Organization expressed
concerns that such comprehensive restrictions threatening the provision of usual care
and limiting social interactions would exaggerate BPSD [8]. While the earliest
publications on the impact of Covid-19 restrictions on PwD were broad and rather
speculative [165], the vast majority of initial original publications utilized cross-
sectional designs. Table 1.6 gives an overview of the longitudinal quantitative
research on BPSD during Covid-19, showing a lack of prospective data on the effects

of the pandemic restrictions on BPSD.
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The pandemic posed fundamental challenges to the integrity of clinical dementia
research. In our ongoing LIVE@Home.Path trial enrolling home-dwelling PwD, the
Covid-19 restrictions forced us to halt the implementation of the multicomponent
intervention [166]. We, therefore, pivoted our research towards the consequences of

the restrictions, nesting a prospective cohort study within LIVE@Home.Path [167].

Table 1.6 Prospective cohort studies on BPSD during Covid-19

Authors Country: time  Study population Key findings
(year) conducted
Giebel UK: the first 377 participants; either  In PwD; no change in level of anxiety and
(2021) three months of  caregivers to PwD, depression. In the total sample; the prevalence of
[168] lockdown'. older adults, or PwD anxiety decreased and depression increased.
(10%).
Lara (2020) Spain: before vs 40 home-dwellers older Increase in BPSD overall, and specifically for
[169] during than 60 years (50% levels of agitation, apathy and aberrant motor
lockdown?. with mild Alzheimer’s  behavior.
disease) and their
informal caregivers.
Moretti Italy: during vs 221 home-dwelling Increase in BPSD overall during lockdown, and
(2021) after lockdown®.  people with vascular specifically for delusions, hallucinations,
[170] dementia and their depresssion, anxiety, and apathy.
informal caregivers. Benzodiazepines and antipsychotics were
prescribed more often during lockdown. BPSD
and psychotropic drug use decreased slightly
after lockdown.
Sizoo The 252 PwD in 19 nursing  Agitation and depression decreased. Psychotropic
(2022) Netherlands: homes. drug use remained stable throughout the first
[171] during easing of wave.
restrictions’.
Vernuccio  Italy: before vs 100 outpatients with Increase in BPSD overall, and specifically for
(2022) after lockdown®*.  mild cognitive agitation, wandering, and disinhibition in PwD.
[172] impairment (28%) or

dementia (72%).

Table legends: See 9.2 for details of the search strategy. !: During lockdown, April-May 2020, and two

subsequent time points 6 and 12 weeks later, ending Aug 2020. % Before lockdown, Feb-Mar 2020, vs during
lockdown, April 2020. 3: Start lockdown, Mar 2020, at the end of lockdown, May 2020, and after lockdown,
July 2020. #: Before and after lockdown, between Jan 2019 and May 2021, median follow-up: 10 months. 3:
BPSD were assessed monthly as the restrictions were gradually lifted, May-Aug 2020, while psychotropic
drug use (antipsychotics, antidepressants, benzodiazepines including use on-demand, and antidementia
drugs) was retrieved from medical records monthly from before the lockdown onwards, Feb-Aug 2020.
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1.7 Rationale for this thesis

As outlined, BPSD result from complex interactions between dementia etiology,
severity, and environment which is a challenge for management in clinical practice.
As such, we need evidence-based strategies to improve BPSD management in
different care settings. This thesis, therefore, investigates if and how BPSD are
impacted by medication reviews implemented in multicomponent
nonpharmacological interventions, and whether the withdrawal of ‘non-essential’

health care services during Covid-19 lockdown impacted BPSD.
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2. Aim of the thesis

The overarching aim of this thesis is to prospectively investigate the impact of
medication reviews in multicomponent interventions and the impact of the Covid-19

restrictions on BPSD in PwD. The following objectives further define the aim:

I.  To investigate the impact of medication reviews using collegial mentoring and
systematic clinical evaluations as part of a multicomponent intervention on the
number of psychotropic prescriptions, BPSD, and ADL in nursing home
patients.

II.  To investigate the impact of medication reviews as part of a multicomponent
intervention on the number of psychotropic prescriptions and BPSD in home-
dwelling PwD and to quantify change in patient-GP communication evaluated
by their informal caregivers.

1. To investigate the impact of the Covid-19 restrictions on BPSD in home-

dwelling PwD.

Initially, this thesis sought to investigate psychotropic drug use in home-dwelling
PwD and whether medication reviews as part of an at-home and a nursing home
multicomponent nonpharmacological intervention impacted BPSD. As the pandemic
shifted the research process, we adopted the theme for one of the papers due to the

actuality of the Covid-19 restrictions.
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3.

3.1 Data sources

Materials and methods

The three papers included in this thesis are substudies analyzing the secondary

outcomes of two trials (Table 3.1). The development and conduct of these trials

generated both quantitative and qualitative data. The perspective of this thesis does

not concern components, systems, or processes but rather outcomes, taking into

consideration that the multicomponent interventions aimed for effectiveness

(performance under real-world conditions rather than ideal conditions) and the

overarching aim of this thesis is to investigate their impact on BPSD in PwD [138].

Table 3.1 Outline of data sources for Paper I-1l1

1I: LIVE@Home.Path

I11: PAN.DEM

I: COSMOS
Design (year) Cluster randomized

controlled trial

(2014-2015)
Multicomponent ~ COSMOS!
intervention

Inclusion criteria ->2 weeks of residency

in a participating

Stepped-wedge, cluster
randomized controlled trial
(2019-2021)

LIVE?

- Dementia diagnosis

-MMSE 15-26 or FAST 3-7

Prospective cohort study
nested within

LIVE@Home.Path (2020)

Covid-19 restrictions

- Dyads not lost at 6 months

follow-up in

nursing home unit - Home-dwelling in Bergen, LIVE@Home.Path
->65 years old Baerum, and Kristiansand
-> 65 years old
- Weekly contact with the
informal caregiver
Exclusion criteria - Expected survival <6 - Expected survival <4 weeks
months - Participation in other trials
- Schizophrenia
Lost at follow-up - Moved from the - Long-term nursing home care
nursing home unit - Deceased
- Deceased - Withdrawal of
- Withdrawal of consent ~ consent
N - 723 nursing home -280 dyads of PwD and - 126 dyads
patients informal caregivers
Table legends: : ': Communication, Systematic pain management, Medication review, Organization of

activities, Safety. % Learning, Innovation, Volunteers, Empowerment emphasizing medication reviews.
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3.1.1 The COSMOS trial

COSMOS was a 4-month multicenter, multicomponent, single-blinded cluster
randomized and controlled effectiveness-implementation hybrid trial with follow-up
at month nine. The five components (Table 3.1) synergistically aimed at improving

nursing home residents’ quality of life (trial’s primary outcome).

Table 3.2 outlines key information regarding sponsors, approvals, and registration,

while the process development and protocol are described elsewhere [128-130].

Table 3.2 The COSMQOS trial

Design (year) Sponsors Approval Registration

Cluster randomized controlled RCN 222113; Rebekka Ege REC West Norway ClinicalTrials.gov:
trial with internal pilot Hegermanns’ Foundation 2013/1765 NCT02238652
(2014-2015)

Table legends: RCN: The Research Council of Norway Sponsor’s Protocol Code; REC: Regional Committee
for Medical and Health Research Ethics.

Setting and participants

The participants resided in 33 nursing homes constituting 67 units (one unit defined
as one cluster). The nursing homes were located in the municipalities of Askey,
Bergen, Baerum, Fjell, @ygarden, Sarpsborg, Kvam, and Sund in Southern Norway,
recruited to ensure a representative population. The managers of the nursing homes
invited authorized participation before the units were allocated at random to the
intervention or control group and the patients were recruited. Randomizaton was
performed as a constrained complete list securing matched geographic and monetary
status. From August 1, 2014 to March 15, 2015, 723 nursing home patients were
enrolled. Table 3.1 lists patient inclusion and exclusion criteria. Participants were lost

to follow-up if they were deceased or moved from the nursing home unit.

Intervention
Clusters of patients randomized to the interention group received the COSMOS

intervention:



40

Communication: a systematic process of advanced care planning and regular
communication between the patient, relatives, and staff embedded across the
entire COSMOS program.

Systematic assessment and treatment of pain: evaluation of pain behavior
utilizing the Mobilization-Observation-Behavior-Intensity-Dementia-2 pain
scale [173].

Medication reviews: conducted by the nursing home physician together with
the staff and two researchers, who provided collegial mentoring [129]. The
multidiciplinary team evaluated the necessity of the prescriptions for each
patient based on the results of clinical assessments and an online database of
drug interactions [174], p. 117. The START/STOPP 2 criteria, the Norwegian
Medicines Agency’s checklist for medication reviews, and a list of drugs with
anticholinergic profiles further supported the decisions [118, 175, 176]. The
nursing home physician was responsible for all medical treatment of the
patient and made the final decisions. The relatives were informed by the staff
after this decision meeting and encouraged to observe the patient and give
feedback if any changes in the patient’s behavior were observed that might be
related to a change in the drug regime.

Organization of activities: development of an individual plan for meaningful
activities to improve the daytime activity provision for patients.

Safety: embedded across the entire COSMOS program.

Implementation

The COSMOS intervention was implemented during a two-day seminar for nursing

home staff, physicians, and nursing home managers. Following oral presentations by

the researchers, the attendees participated in discussions and roleplay actualising

ethical and practical considerations related to the COSMOS intervention. At least two

nurses attended the seminar from each unit, making them ambassadors responsible

for implementing COSMOS in their unit. They were provided with written material

and patient logs to secure promotion and implementation. The ambassadors organized

lunchtime meetings that were repeated several times weekly. For each week in a four-
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week cycle during the four-month intervention period, one of the COSMOS
components was in focus. The researchers provided telephone support to the
ambassadors every other week during the intervention period. Additionally, a one-day
midway seminar was organized to support the COSMOS ambassadors and

standardize the implementation process.

While receiving integrated healthcare as usual, the control group were waiting to
receive the intervention. After trial completion, the researchers introduced the staff at

the control units to the COSMOS intervention.

Data collection

Patients were assessed at baseline and four- and nine-month follow-up. Researchers
evaluated eligibility, and included patients in the trial. As several assessment tools
require knowledge of the habitual state of the patient, nursing home staff who knew

the patients well performed the assessments that were not blinded to allocation status.

Sample Paper |
Paper I includes all the controls and those patients in the intervention group receiving

a medication review among participants not lost to follow-up at four months.

3.1.2 The LIVE@Home.Path trial

LIVE@Home.Path was a stepped-wedge, closed-cohort cluster randomized
controlled hybrid trial aiming to implement and effect-evaluate a multicomponent
intervention for dyads of home-dwelling PwD and their informal caregivers. The
overall aim was to support the dyads allowing the PwD to live safer, longer, and more
independently at home, with improvement in the primary outcomes cost-effectiveness
and caregiver burden. The title of the trial communicates both the acronym of the
four intervention components (Table 3.1) and the concept of innovating the clinical

pathway for dementia treatment and care at home.

RCN (273581) and the Dignity Centre funded LIVE@Home.Path. It obtained ethical

approval from the Regional Committee for Medical and Health Research Ethics
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North Norway (2019/385) before we recruited participants. The development is
outlined in Table 9.3, p. 120, on which the protocol provides further details [166].

Figure 3.1 The LIVE@Home.Path trial: Design, implementation, and assessments

Imnplementation seminars
B Midway evaluations

CONTROLS

LIVE-intervention
Group 3

LIVE-intervention

Group 2

PARTICIPATING DYADS

Eligibility screen
Informed consent

Allocation

T T
Sep. Mar. Sep. Mar. Sep. Timeline
2019 2020 2020 2021 2021

| | | | |

Inclusicn 6 month 12 month 18 month 24month Assessments

Setting and participants

The feasibility study was conducted in Bergen from 2017 to 2019 [177], while
LIVE@Home.Path was conducted in Bergen, Baerum, and Kristiansand (Norway).
Recruitment of dyads was scheduled for May to September 2019, but extended to
include November 2019 [166]. We screened 428 dyads consisting of a PwD and
informal caregiver for participation, of whom 280 were included. Block-
randomization was used to allocate the dyads to three groups receiving the
intervention sequentially in periods of six months’ duration. Each group included
three clusters, one from each municipality. A pragmatic restrain was used to secure
that each cluster included dyads from different municipal geographic areas. Table 3.1

lists dyad inclusion and exclusion criteria and reasons for loss to follow-up.

Intervention
The coordinators introduced the dyads to the LIVE components and tailored the
intervention according to their needs:

- Learning: educational programs on dementia for the PwD and informal

caregivers arranged by the healthcare services locally.
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- Innovation and Information and communications technology: information
about relevant assistive technology and telecare available in the municipality
[178, 179].

- Volunteer support: matching of PwD with volunteers from nonprofit
organizations (e.g., the Red Cross and Norwegian Association of Public
Health).

- Empowerment: the continous process of communication in advanced care
planning and medication reviews in collaboration with the GP. If welcomed by
the dyads, the coordinators requested a medication review directly from the
PwD’s regular GP, p. 128, and provided a report with the results from clinical
assessments, p. 129. The informal caregiver and coordinator were encouraged
to join the PwD’s GP consultation. The procedure for conducting the
medication review was not standardized and the GP was responsible for the

PwD’s medical treatment.

Implementation

The coordinators were nurses, learning disability nurses and occupational therapists
experienced in working with PwD in the local context. To enable the coordinators to
tailor the intervention to each dyad’s needs, they completed two-day seminars
comprising lectures, role-plays, and discussions. Furthermore, pocket manuals
describing core features of the intervention guided them in addressing the individual
intervention components. The pocket manuals also included checklists to document
the extent to which they had introduced the components. Additionally, a one-day
midway seminar and telephone follow-ups every 14 days were organized for the
coordinators allowing for discussion of obstacles and pitfalls to further standardizing
and ensuring implementation (Figure 3.1) The GPs were informed of the dyads’
participation in the trial when their patients were scheduled to receive the

intervention, p. 128.

While waiting for the intervention (i.e., controls in Figure 3.1), the dyads received
care as usual. While care for home-dwelling PwD is not standardized in Norway, it

usually involves 0-36 hours/month of ambulatory homecare, 0-5 days/month of day



44

care, and medical follow-up provided by the regular GP (Table 9.1, p. 107) [36].
Some PwD also receive respite care at a nursing home occasionally or at fixed

intervals, for instance of two to three weeks’ duration every four to six weeks.

Data collection

Both the PwD and caregivers underwent a 60-90 minutes assessment every six
months in the PwD’s home (Figure 3.1). A one-day seminar prepared the data
collectors (nurses, learning disability nurses, and occupational therapists) for
collecting data blind to allocation status. During data collection, they were also
supported with written material and supervision, as well as assistance. The data
collectors used tablets to protect sensitive data and facilitate data management [180],
as LIVE@Home.Path piloted software providing secure data collection, transfer to,

and storage on, a secure server at UiB [181].

Sample Paper Il
Paper II includes all dyads completing the first six-month period, which resulted in a

1:2 intervention-to-control ratio (Figure 3.1).

3.1.3 The PAN.DEM study

The PANdemic in DEMentia (PAN.DEM) study was launched to investigate whether
and how home-dwelling people with dementia were affected by the Covid-19
restrictions. PAN.DEM is a prospective cohort study nested within
LIVE@Home.Path, as the intervention protocol was halted in the pandemic scenario
(Figure 3.2). The development and execution of PAN.DEM are described in detail
elsewhere [167].

Intervention and implementation

The Covid-19 restrictions, p. 34, left ‘non-essential’ health care services withdrawn
and consequently halted the LIVE@Home.Path trial protocol from March 12 to late
spring 2020 [167].
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Figure 3.2: The PAN.DEM study nested within the LIVE@Home.Path trial
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Setting and participants

All dyads still in LIVE@Home.Path in March 2020 were eligible for inclusion in the
PAN.DEM cohort. Following ethical approval on April 6, 2020, we consecutively
invited caregivers from all three municipalities using non-systematic lists with their
contact information. We considered the potential respondents unreachable after two
calls and a text message. Recruitment lasted until the national Covid-19 restrictions
were eased after nine weeks in mid-May 2020 [161], leaving a cohort of 126 dyads
[167].

Data collection

The researchers conducted all the PAN.DEM telephone interviews lasting 20-40
minutes. Data was handled with respect for the approved procedures in
LIVE@Home.Path. The PAN.DEM assessment included selected tools from previous
assessments, in addition to pandemic-specific questions. An English version of the

interview is available online [167].

Sample Paper Il

Paper III includes dyads who completed the pre-pandemic six-month assessment
before March 12, 2020, and the pandemic assessment between April 20 and May 15,
2020.
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3.2 Assessment tools

The papers in this thesis are based on data from assessment tools used extensively in
research and clinical settings concerning older people and PwD. Table 3.3 outlines
the use of these tools in the trials, while the following paragraphs describe them in
closer detail. Additionally, data on demographics, use of drugs, and information

related to Covid-19 is utilized.

Table 3.3 The assessment tools and how they are used in Paper I-1ll

Assessment tools I 1I I
Mini-Mental Status Evaluation (MMSE) [40] D, MR D, MR D,C
Functional Assessment Staging (FAST) [39] MR D, MR D,C
Neuropsychiatric Inventory (NPI) [54] D,MR, O D,MR, O D,0O
Cornell Scale for Depression in Dementia (CSDD) [56] D, MR, O D, MR, O D, O
Physical Self-Maintenance Scale [182] D, MR, O D, MR D,C
Instrumental Activities of Daily Living Scale [182] D, MR D,C
General Medical Health Rating [183] D D,C
Clinical Global Impression of Change [184] o

Table legends: D: Demographic section, MR: Used in medication reviews in I) COSMOS and II)
LIVE@Home.Path, O: Outcome, C: Covariate.

3.2.1 Dementia severity

Mini-Mental Status Examination

MMSE is a 30-item screening instrument to assess cognitive impairment [40]. It is
administered directly to the patient by trained health care personnel. MMSE covers
orientation in time and place, registration, attention and calculation, recall, language,
repetition and the ability to follow commands. A lower score indicates poorer
cognition (range: 0-30). A score of 30 indicates no dementia, 26-29 questionable, 21-
25 mild, 11-20 moderate, and < 10 severe dementia [ 185], while scores <20 are
highly characteristic of dementia [40]. The validity and reliability are good for

assessing cognitive impairment in older people [40].

Functional Assessment Staging
FAST is a tool to assess the level of functioning in PwD regardless of etiology [39].

Supplemented by information from a knowledgeable caregiver, health care personnel
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proxy-rate the level of the highest ordinal deficit elicited (range: 1-7); lower scores
indicate better functioning [39]. A score of 1-2 indicates normal cognition, 3-4 mild
dementia, 5 moderate dementia, and 6-7 severe dementia [186]. The validity and

reliability are good for evaluating functional deterioration in PwD [186].

3.2.2 Behavioral and psychological symptoms of dementia

Neuropsychiatric Inventory

NPI is a widely used assessment tool for BPSD screening, and several versions exist
[54]. We used the standard version (NPI-12) to assess BPSD in LIVE@Home.Path
because it is suitable for proxy-rating by informal caregivers, while in COSMOS, we
used the nearly identical Nursing Home Version (NPI-NH), as the questions are
rephrased to reflect the professional relationship with the reporter. NPI assesses the
frequency (1-4) and severity (1-3) of the 12 symptoms of BPSD listed in Table 1.2, p.
20, during the four preceding weeks [54]. For each domain, a score is generated by
multiplying frequency and severity scores and equals 0 if the symptom is not present
(range: 0-12). A score >4 indicates symptoms of clinical relevance [19, 53, 54, 187].
Paper I presents the domain scores, while Paper 11 and III also present subsyndromes
(i.e., psychosis, hyperactive behavior, and mood) by summarizing domain scores
according to the factor analysis in Table 1.2 [51]. All 12 domain scores are

aggregated in the total NPI score (range: 0-144) [54].

The Norwegian version of NPI has good reliability and validity for assessment of
BPSD in nursing home patients with or without dementia, with psychometric

properties matching those of other translations [54, 188].

Cornell Scale for Depression in Dementia

CSDD is a 19-item tool for assessing depressive symptoms in PwD [56]. In the
proxy-rater interviews, the informal or formal caregiver scores each item over the
preceding week, from absent to severe (0-2), or ‘symptoms not possible to evaluate’
(a) [56]. The item scores are added to yield the CSDD total score (range: 0-38), and a

score >8 indicates depression [56, 189].
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The Norwegian version of CSDD has good reliability and validity for assessment of
depressive symptoms in older people with and without dementia, in line with the

international literature [189].

3.2.3 Other assessment tools

The participants’ ability to perform ADL tasks were proxy-rated using the Physical
Self-Maintenance Scale (range 6-30, a higher score indicates higher dependency) and
Instrumental Activities of Daily Living Scale (range 8-31, a higher score indicates
higher dependency) [182]. The Physical Self-Maintenance Scale assesses the ability
to perform six areas of personal ADL (i.e., toileting, feeding, dressing, grooming,
physical ambulation, and showering), while the Instrumental Activities of Daily
Living Scale assesses the ability to perform in eight areas necessary for older adults
to live independently at home (i.e., operating the telephone, shopping, preparing food,
household management, doing laundry, independence regarding transportation,

managing self-medication, and handling finances).

We adapted the Clinical Global Impression of Change to assess communication with
the PwD’s GP as perceived by the informal caregivers in LIVE@Home.Path [133,
184]. The adapted 11-point scale ranged from -5 ‘Very much worse’ to 5 ‘Very much
improved’, via 0 ‘No Change’ [133, 184]. Originally, the Clinical Global Impression
of Change was developed for tracking patient progress and treatment response to

pharmacological treatment evaluated by health care professionals [184].

3.3 Classification of drugs

In COSMOS, prescription data was extracted from the nursing home patients’
medical records. The dyads in LIVE@Home.Path reported the PwD’s drugs in
current use including over-the-counter drugs. Data was confirmed from prescriptions,
drug packaging, and medical records from the nursing home services, etc. We
classified all substances listed in the Anatomical Therapeutic Chemical Index (ATC)
as drugs [78]. Drugs administered in a fixed schedule were regarded as being in

regular use, and all others on-demand. The total number reflects the sum of drugs in
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use. NOSA, NO5B, NO5C, NO6A, and NO6D per ATC qualified as psychotropic drugs
(Table 1.3, p. 24).

3.4 Ethical considerations

3.4.1 Approvals and registrations

COSMOS, LIVE@Home.Path, and PAN.DEM obtained ethical approvals prior to
patient enrollment (see 9.3.1, 9.4.1, and 9.5.1), respecting the Norwegian Health
Research Act [190]. The Norwegian Centre for Research Data approved the
assessment and utilization of personal data for the volunteers and volunteer
coordinators affiliated with the nonprofit organizations in LIVE@Home.Path. The
trials were registered on the online database ClinicalTrials.gov to secure research
transparency. Table 3.2, p. 39, and Table 9.3, p. 120, list registration and approval

details.

3.4.2 Consent

We recognize PwD as an especially vulnerable group, as they might have limited
insight into their illness and capacity to comprehend the information relating to a
trial. Consequently, they may lack the ability to accommodate the principal rule of
express and informed consent for general research participation. In COSMOS, the
informal caregiver or legal advocate acted as a consultee by providing presumed
consent if the patient could not give valid informed consent. In LIVE@Home.Path,
the PwD were more than less able to provide consent, considering the inclusion
criteria. However, the informal caregiver spoke on the PwD’s behalf when in doubt,

reflecting the presumed will of the individual.

The informal caregivers provided informed verbal and written consent to participate
in LIVE@Home.Path. In PAN.DEM, they consented verbally at the start of the
telephone interview after receiving verbal information from the researchers and

written information by a text message.
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The Appendix contains the consent forms (see 9.3.2, 9.4.2, and 9.5.2). No

participants received formal compensaton for participation.

3.4.3 Legal grounds for processing personal health data for
research purposes

When COSMOS was conducted (2014-2015), ethical approval was considered to
provide adequate legal grounds for processing personal health data for research

purposes [191].

For LIVE@Home.Path, we also conducted a Data Protection Impact Assessment
(DPIA) in compliance with the General Data Protection Regulation (GDPR) of 2018
governing the collection and processing of personal data in the European Union and
European Economic Area [191, 192]. The legal basis for LIVE@Home.Path is
secured in GDPR Article 6(1) (e: that the data processing is necessary for the
performance of a task carried out in the public interest) and Article 9(2) (i: that the
data processing is necessary for reasons of public interest in the area of public health;
and j: that the data processing is necessary for archiving purposes in the public
interest) [192]. This was the first DPIA completed at UiB (J. Veim, Data Protection

Officer, personal communication), holding the UiB archive reference 2019/5569.

3.4.4 Patient and public involvement
WHO recommends user involvement of PwD and informal caregivers in studies

considering dementia [193]. This section describes how we met this principle.

In COSMOS, user involvement was not systematically integrated with the design or
management of the trial. However, we involved the user representative at SEFAS
(R.S.), with the experience of being the husband of a PwD, first at home and later in a

nursing home, by interpreting, and disseminating COSMOS results including Paper 1.

In LIVE@Home.Path, we incorporated user involvement at all stages in the conduct
of the trial [166, 177]. In the planning phase, the Norwegian Health Association

represented the interests of people with dementia, while R.S. represented the informal
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caregivers. Also, R.S. reviewed the consent forms, advised on recruitment, prioritized
the assessment tools, consulted on how to collect data in the least obtrusive way, and
made sure the protocol and intentions of the trial were respected. As the pandemic hit,
we prospered on this structure for responsible research innovation, i.e., that scientific
processes are developed taking the societal needs including changing circumstances
and the potential impact of research into account [194]. R.S. prioritized assessment
tools and designed questions for the PAN.DEM interview as well as the information
provided to the informal caregivers upon recruitment and on adapting

LIVE@Home.Path to the ever-evolving pandemic scenario [167].

3.5 Statistics

We present descriptive statistics in numbers (n) and percent (%), mean and standard
deviation (SD), and median and interquartile range (IQR). Total scores were
calculated without substitution for NPI and CSDD with >80% answered, otherwise
regarded as missing. This also applied in handling incomplete MMSE data in
COSMOS, yet not in LIVE@Home.Path, as a complete score was necessary for

inclusion.

In Papers I and 11, changes in primary and secondary outcomes between time points
(number of psychotropic drugs and BPSD) were compared for the intervention and
control groups using the unequal variances t-test. In Paper I, multilevel mixed-effect
negative binomial regression was applied to model whether the observed changes in
the number of prescribed psychotropic drugs resulted from time and local variations
within the clusters. In Paper II, subgroup analyses comparing 1) those who had their
medications reviewed to those who did not within a) the intervention and b) control
groups and 2) completers and non-completers were made using Pearson’s chi-square
test for categorical data, the unequal variances t-test for normally distributed data, and

the Wilcoxon-Mann-Whitney test for non-normal data.

In Paper III, changes in BPSD between the pre-pandemic and pandemic assessments

were estimated using Wilcoxon matched-pairs signed-rank test. For the sum scores
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(i.e., NPI total score and subsyndromes, CSDD total score) showing significant
change, we utilized multiple logistic regression to explore which factors (covariates)
were associated with change. We used the unequal variances t-test to address
potential associations between these sum scores showing significant change and pre-
pandemic factors (i.e., randomization and symptom-specific psychotropic drug use).
To explore whether consecutive sampling introduced bias, we compared our
PAN.DEM study sample to those not included yet still in the parent trial using two

sample t-test, Wilcoxon-Mann-Whitney test, or Pearson chi-squared test.

We considered results with P-values <0.05 to be statistically significant. Missing data
was handled with listwise deletion. We performed the analyses in Stata/IC, release 16
(StataCorp, 2019. Stata Statistical Sofiware: Release 16. College Station, TX:
StataCorp LLC) or 17 (StataCorp, 2021. Stata Statistical Software: Release 17.
College Station, TX: StataCorp LLC).
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4. Results

4.1 Paper |

- From 723 enrolled, 428 nursing home patients not lost at four months were
included (intervention group n=217; control condition n=211): 325 (76%)
females; mean age 86 (SD: 7.6); mean MMSE score 12 (SD: 7.7).

- BPSD at baseline:

- 288 (67%) patients displayed one or several symptoms of clinical relevance for
NPI-NH, the domains of irritability and anxiety were most pronounced.

- 175 (41%) patients had a CSDD total score indicating depressive symptoms of
clinical relevance.

- Psychotropic drug use at baseline:

- 307 (72%) patients used any psychotropic drug, while 67 (16%) used three or
more psychotropic drugs regularly. Antidepressants were the drug class most
often prescribed, given to 171 (40%) patients.

- 268 (63%) used psychotropic drugs on-demand, predominantly anxiolytics.

- Impact of the intervention:

- 74 (34%) in the intervention group discontinued at least one psychotropic drug
(regularly or on-demand); the corresponding number was 30 (14%) among the
controls. Similarly, 56 (26%) in the intervention group and 24 (11%) of the
controls discontinued any regularly prescribed psychotropic drug. The highest
reductions in psychotropic drugs were found among patients using several
psychotropic drugs and for the drug classes most often prescribed.

- The COSMOS intervention led to no deterioration in BPSD, comparing
change within the intervention group to that of the controls.

- The level of functioning improved overall for the intervention group and

worsened in the control group.

Conclusion: In the multicomponent COSMOS intervention, medication reviews
reduced the use of psychotropic drugs in nursing home patients with no deterioration

in BPSD, while independence in personal ADL improved.
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4.2 Paper Il

- 0Of 438 assessed for eligibility, 280 home-dwelling PwD were included, of whom
237 participated at six months (intervention group n=67; control condition
n=170): 149 (63%) females; mean age 82 (SD: 7); median MMSE score 21 [18,
23] and median FAST score 4 [4, 4].

- BPSD at baseline:

- 159 (67%) PwD had >1 symptoms of clinical relevance for NPI-12; apathy was
the most frequent. Mood was the subsyndrome with the highest median score.

- 73 (31%) PwD had a CSDD total score indicating depression of clinical
relevance.

- Psychotropic drug use at baseline:

150 (63%) PwD used psychotropic drugs regularly, of which antidementia drugs
were most frequently in use (n=112, 47%).

- 17 (7%) PwD used psychotropic drugs on-demand, constituting antipsychotics,
anxiolytics, and hypnotics/sedatives.

- Impact of the intervention over the six months:

- The reach of medication reviews increased: GPs reviewed the medications of 44
(66%) in the intervention group and 72 (42%) of the controls.

- Comparing changes in psychotropic drug use and BPSD in the intervention
group to the controls, no differences were detected between baseline and six
months.

- Patient-GP communication was enhanced in the intervention group (mean score
0.95 [standard deviation 1.68] vs 0.41 [1.34]). The informal caregivers of those
who had their medication reviewed reported improved patient-GP
communication compared to those who did not have their medication reviewed,

regardless of group allocation.

Conclusion: During the multicomponent LIVE intervention, medication reviews were
conducted more frequently for home-dwelling PwD: the process induced no change
in psychotropic drug use or BPSD between groups, while communication with the GP

improved.



55

4.3 Paper I

104 home-dwelling PwD: 63 (61%) females; mean age 82 (SD: 7); median
MMSE score 21 [18, 24] and median FAST score [4, 4].
Pre-pandemic BPSD:

The median number of symptoms of clinical relevance on NPI-12 was 2 [0, 4];
apathy was the most frequent symptom, followed by irritability. Mood was the
subsyndrome with the highest median score.

34 (33%) PwD had a CSDD score indicating depression of clinical relevance.

Impact of the Covid-19 restrictions:

Six to nine weeks into the restrictions, 32 (31%) of the PwD had contact with
health care professionals postponed or averted; 42 (40%) experienced
healthcare service changes; 29 (28%) had less contact with the informal
caregiver; and 70 (67%) had partial insight into the pandemic situation.
Increase in numbers of BPSD with symptoms of clinical relevance (2 [0, 4] to
3 [1, 5]) and total score (16 [4.5, 29] to 20 [7, 32.5]) for NPI-12.

NPI-12 total score worsened in 57 (55%) of the PwD and was associated with
postponed or averted contact with health care professionals (OR 3.96, 95% CI
1.05 to 14.95).

37 (36%) of the PwD had increased scores on the NPI-12 psychosis
subsyndrome; median increase from 0 [0, 3] to 0.5 [0, 6]. Partial insight into
the Covid-19 situation (OR 9.57, 95%CI 1.14 to 80.71) and less contact with
informal caregiver (OR 4.45, 95%CI 1.01 to 19.71) was associated with
worsening.

Increase in depressive symptoms in the NPI depression domain (0 [0, 3] to 1
[0, 6]) and CSDD total score (5 [3, 9] to 7 [4, 12]). According to CSDD, 56
(54%) of PwD experienced worsening depressive symptoms, which was
inversely associated with the use of on-demand psychotropic drugs (OR 0.16,

95%CI1 0.03 to 0.75).

Conclusion: BPSD deteriorated in home-dwelling PwD during the Covid-19

restrictions; most pronounced for symptoms of psychosis and depression.
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5. Discussion

This thesis aims to investigate the impact of medication reviews in multicomponent
interventions, as well as the impact of the Covid-19 restrictions on BPSD in PwD. In
the following, we first consider the internal and external validity of our findings
concerning BPSD and psychotropic drug use before discussing the assessments,
implementation, and statistical analyses in the related papers. The discussion of the
specific results relates to four key points: symptom burden, drug use, medication

reviews to improve drug use, and the Covid-19 restrictions.

5.1 Methodological considerations

Even though RCTs are considered the gold standard for evaluating the effect of
interventions, the estimates can be prone to bias, i.e., systematic flaws in design,
conduct, analysis, and reporting that lead to over- or under-estimation of the actual

intervention effect [195].

5.1.1 Internal validity
High internal validity means that the differences observed between the groups in a
RCT reflect the true effect of the intervention. The Cochrane Collaboration suggests

the following domains for assessing the risk of bias in RCTs [195]:

Selection bias

A selection bias can occur if participants systematically differ in ways other than the
intervention or exposure under investigation [196]. The risk of selection bias is
reduced by randomization to ensure that the participants have an equal chance of
being allocated to one or the other intervention groups [197]. Both COSMOS and
LIVE@Home.Path utilized randomization. COSMOS was a cluster-randomized
controlled trial (cCRCT) with a traditional two-arm design utilizing a 1:1 intervention-
to-control ratio. LIVE@Home.Path was a closed cohort stepped-wedge cRCT, i.e., a
one-way crossover trial where all participants are recruited before randomization and
exposed to both the control and the intervention period, and the timing is determined

by randomization [198]. As the Covid-19 pandemic challenged implementation
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during the second six-month intervention period (Figure 3.2), Paper II does not
analyze the data according to the stepped-wedge design, but treats it as a two-armed
trial with a 1:2 intervention-to-control ratio. The closed cohort design reduces the risk
of selection bias caused by recruiters selectively enrolling patients into the trial based
on what the next treatment allocation is likely to be. For each municipality, the study
statistician generated a random sequence allocation with a pragmatic restrain securing
that each of the three clusters included individuals from several geographical zones
covered by a municipal coordinator. In COSMOS, the nursing home units recruited
were already assigned to either the intervention or the control group by constrained
complete list randomization weighted by geographic and monetary status, before the
patients were invited to participate. This increases the risk of selection bias [197]. In
both trials, however, the study statisticians generating the random allocation
sequences did not disclose allocation status to the research staff and participants, to

safeguard allocation concealment.

As shown in Figure 1 of Paper II, only 10% of the nursing home residents did not
meet the COSMOS inclusion criteria, while the corresponding percentage was 18% in
LIVE@Home.Path (Figure 2, Paper II). If the recruiters for LIVE@Home.Path
invited PwD they believed would show the greatest reduction in resource utilization
from the intervention, we are at risk of introducing selection bias to the primary
outcome estimate [197]. Nonetheless, we find it less likely that the participants in
both COSMOS and LIVE@Home.Path were selectively sampled based on their

determination of whether the interventions would reduce levels of BPSD.

In PAN.DEM, the participants were selected by consecutive sampling; we invited the
dyads to participate in the order in which they appeared in our files. This increases
the risk of selection bias. We could have reduced this risk by randomizing their order
in our files, for instance, using a random sequence generator. Nonetheless, we found
minimal differences when comparing the demographical and clinical characteristics
of the home-dwelling PwD in PAN.DEM to those not included, yet eligible in
LIVE@Home.Path. This suggests that the non-random method of recruitment did not

bias the estimates of the impact of Covid-19 restrictions [196].
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Detection bias

Detection bias refers to systematic differences in how outcomes are assessed between
study groups [199] and may arise when data collectors are aware of group allocation.
In COSMOS, the proxy-rated data was collected by nursing home staff who knew
which intervention the participants received, as they were the ones delivering the
intervention, while in LIVE@Home.Path, the data collectors were blinded to
allocation sequence when assessing proxy-rated BPSD in interviews with the
informal caregivers. During the PAN.DEM assessment, the data collectors knew that
the participants were affected by the Covid-19 restrictions. This increases the risk of
detection bias, possibly over-estimating the impact of the Covid-19 restrictions on
BPSD. However, the Covid-19 restrictions left the informal caregivers not living with
the PwD with even less basis for observation. We conducted an additional analysis,
confirming that the informal caregivers not living with the PwD were more inclined
to answer ‘symptoms not possible to evaluate’ on CSDD (data not shown).
Consequently, we are at risk of systematically under-estimating BPSD by applying
the 20% missing rule with no substitution (as is common practice in the field) [14,
142, 200]. As such, this introduces a greater detection bias in the BPSD estimates for
the PwD living alone, possibly under-estimating the effect of the Covid-19

restrictions in this group.

Performance bias

The risk of performance bias increases if participants receive differing treatment or
care in a trial because allocation is exposed [201]. It typically occurs when it is
impossible to blind the participants or study personnel because the intervention can
be easily distinguished from control conditions. This could impact the estimates of
Papers I-I11. A systematic review identified a lack of blinding of participants and data
collectors as the most common threat to internal validity in cRCTs in primary care
[202]. If subjective outcomes, defined as outcomes relying on judgement, are used,
performance bias can be reduced by blinding the outcome assessors [201]. This
strategy was applied to assessing patient-GP communication in LIVE@Home.Path in
Paper II. The effect of performance bias can be further reduced by using an objective

measure, such as the number of drugs in use. While proxy-rating is a generally good
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option, considering the nature of dementia, it can never be viewed as an entirely
objective measure. In COSMOS, BPSD were assessed and rated by those who also
delivered the intervention and thus knew the allocation status, which increases the
risk of over-estimating the intervention effect. In LIVE@Home.Path, the informal
caregivers reported BPSD symptoms to data collectors blinded to allocation status,
but it was impossible to blind the dyads to the coordinator-facilitated add-on LIVE
intervention. The Hawthorne effect describes the observed improvement in behavior,
not because of the intervention’s efficacy, but rather as the participants are aware that
they are under study [203]. The PwD in LIVE@Home.Path might not have
recognized their allocation status, suggesting a low risk of the Hawthorne effect. In
contrast, the informal caregivers in both allocation groups might have become more
aware of symptoms and may consequently have reported higher levels at the follow-
up assessment, undermining the potentially positive effects of the intervention on
BPSD. This risk might be even higher during the intervention period as the allocation
status was exposed to the informal caregivers reporting BPSD at the start of the
intervention period, when their coordinator contacted them, and as the caregivers

acquired knowledge of dementia.

Performance bias can also occur when the protocol is insufficiently implemented and

adhered to, pp. 67-68 [154, 195].

Attrition bias

Attrition bias refers to systematic differences between participants leaving and
continuing in a study as it progresses, applying to both RCTs and observational
studies [204]. Figure 1 of Paper I and Figure 2 of Paper II show that the attrition was
15% for both COSMOS and LIVE@Home.Path. In the case of inadequate
concealment of allocation in traditional parallel RCT, enrolled participants are at risk
of withdrawing their consent if they are not allocated to the intervention group if their
participation in the trial is motivated by the expected benefit of the intervention. The
stepped wedge design is particularly suited to reduce this risk, as all participants will
receive the intervention and, consequently, the expected benefit of the intervention.

We found no indications that losses to follow-up occurred differently across the
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intervention and control groups of Papers I and II. We performed complete cases only
analyses in Papers I-III; consequently, the estimates of the intervention effect have
higher internal validity for the participants still in trial at follow-up, relative to those
included at baseline. Participants lost to follow-up due to transition to permanent
nursing home care in LIVE@Home.Path had higher NPI-12 total scores and more
frequent symptoms of clinical relevance compared to those still in trial constituting
the Paper II sample, which increases the risk of under-estimating the impact of the

LIVE intervention on the number of psychotropic drugs and BPSD.

Reporting bias

Reporting bias arises when research is disclosed selectively, depending on the results
[205]. Transparency is the most critical action to mitigate this spurious tendency. The
COSMOS and LIVE@Home.Path protocols were prospectively registered and
published [128, 166]. Notably, the primary outcome of these trials was quality of life
(COSMOS) and resource utilization (LIVE@Home.Path), while the change in BPSD
and drug use were secondary outcomes. PAN.DEM explored unintentional outcomes
of the Covid-19 restrictions, and we published a paper on the process development of
the pandemic cohort [167]. Nonetheless, we did not have the predefined plan for

analysis reported in Paper I-1I1, increasing the risk of reporting bias.

5.1.2 External validity
External validity refers to the extent to which (internally valid) results can be
generalized or reasonably applied to “real world” populations [206]. This subsection

considers issues with the potential to affect the external validity of our results.

Setting

Dementia affects people worldwide yet inherent differences in care organization
between countries might limit the generalizability of our findings to Norway and
countries with similar health care services. The definition of ‘nursing homes’ varies
internationally, but a systematic review found that the term encompassed a relatively

homogenous sample worldwide with regard to BPSD [19].
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Even though health care services provided to home-dwelling PwD depend on the
country, most PwD who live at home are attended by informal caregivers and GPs
[21], which supports the high generalizability of our findings of improved patient-GP
communication in Paper II. Added to this, PwD enrolled in the primary and
secondary health care services were recruited. Both COSMOS and
LIVE@Home.Path recruited participants from multiple sites within municipalities of
various sizes across Southern Norway, thereby increasing the generalizability of the
findings in Papers I-II1. Finally, the physicians conducting the medication reviews in
COSMOS and LIVE@Home.Path were not experts in the field of psychotropic
medication review and deprescribing in PwD, which increases the external validity of

findings in Paper I-11.

Sample

Highly restrictive entry criteria in a trial will reduce the generalizability of the
findings, as the recruited sample may no longer be representative of the target
population [206, 207]. This thesis concentrates on BPSD, even though a diagnosis of
dementia was not an inclusion criterion in COSMOS, enrolling a considerable
number of nursing home patients. Although the prevalence of dementia in Norwegian
nursing homes approximates 85% [13, 208], a study showed a low diagnostic rate as
mere 55% of residents with dementia according to the clinical dementia rating had a
formal diagnosis of dementia in their medical records [208]. In Paper I, we included
all residents in the nursing homes, but used the term BPSD to describe the level and
change in symptoms, regardless of prevalence of dementia. We performed sensitivity
analyses to evaluate how more restrictive classifications of dementia impacted our
results [19]. Restricting the sample to those with MMSE scores <25 (indicating
dementia [185]) (n=367) or MMSE scores <20 (highly characteristic of dementia
[40]) (n=330) did not change the intervention effect regarding psychotropic drug use,
BPSD, or personal ADL (data not shown). Restricting the sample to those with a
diagnosis of dementia in their medical records, the intervention effect on
antidepressants and personal ADL was no longer significant (n=274, Table 9.2, pp.
118-119). This could indicate that the results of Paper | may be generalizable to a
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general nursing home population [130] and not specifically PwD, yet we cannot

exclude that the differences are due to lower statistical power.

In LIVE@Home.Path, we applied different eligibility criteria. Dementia severity was
assessed on enrollment, yet the self-reported etiology was not validated by medical
records or diagnostic procedures [13, 38]. The diagnostic workup required for
participation, p. 42, did not deviate much from clinical practice, which increases the
external validity of the findings of Papers II and II1 [206]. We find it less likely that
people without a dementia diagnosis would self-recruit to a trial on dementia care, but
if so, we are at risk of including people with lower levels of BPSD and psychotropic
drug use, which would make finding an intervention effect on these outcomes less
likely. A study reported low disclosure and formal diagnosis of dementia in a
representative sample of older adults receiving domiciliary care in Norway, which
could indicate that the syndrome is either not recognized or not communicated to the
formal and informal caregivers [38]. In LIVE@Home.Path, we mostly recruited
participants through convenience sampling from geriatric and gerontopsychiatric out-
patient clinics and municipal memory teams, which restricts the generalizability to
PwD somehow attended by formal and informal caregivers. To increase
generalizability, we could have drawn a random sample of PwD with a formal
diagnosis by utilizing national registries such as NorCog [209], KUHR [210], or later,
PraksisNett [211], yet we considered that this would not be possible for logistical,

practical, and possibly ethical reasons.

To ensure the external validity of COSMOS and LIVE@Home.Path, municipalities
of various sizes and located in urban and rural areas across the country were
recruited. Additionally, Berum and Bergen participated in both cRCTs, strengthening
comparisons between the nursing-home and home-dwelling settings. However, the
principal investigator did not recruit municipalities by random selection, but from her
network in which previous trials also focusing on drug use in PwD had recently been
conducted. Consequently, we suggest that our findings might under-estimate the
national pre-pandemic psychotropic drug utilization and BPSD symptom load

because the selected municipalities might be more inclined to implement non-
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pharmacological treatment approaches for BPSD, compared to Norwegian

municipalities overall.

Follow-up

The external validity of RCTs might be compromised by the inadequate duration of
intervention and/or length of follow-up [206]. In COSMOS, the medication reviews
were conducted during the two first months, thereby providing the physician with an
opportunity to evaluate and change drug use before the four-month assessment [129].
In LIVE@Home.Path, we do not have data for how and when the medication reviews
were conducted, challenging the interpretation of the external validity of the findings
of Paper II. We consider medication review to be the most active component of
COSMOS and LIVE, immediately effectuating changes in psychotropic drug use, yet
not necessarily BPSD, and therefore the relatively short follow-up might reduce the
external validity of the findings relating to BPSD of Papers I and I1.

Differences between intervention and care as usual

COSMOS and LIVE@Home.Path implemented the combination of multiple
intervention components recommended in clinical practice as an add-on to care as
usual, increasing the external validity of the findings of Papers I and 11 [207, 212,
213]. The COSMOS intervention was based on WHELD and the method of
conducting medication reviews advocated by the Norwegian Patient Safety Campaign
[142, 214], while LIVE was designed to meet the requirements of the Dementia Plan
2020 [2]. Furthermore, the controls received care as usual with no prohibition of
treatment, providing realistic comparisons while ensuring that the participants

received the current best practice [206].

Restrictions were implemented all over the world during the initial phase of the
Covid-19 outbreak. We therefore suggest that the estimates of the impact of the
Covid-19 restrictions presented in Paper III have high external validity for other

populations in other countries with similar healthcare services.
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5.1.3 Assessments
Both the internal and external validity of our findings rely on whether the outcomes

are clinically relevant and how they are assessed.

Assessment of BPSD

BPSD describe behavioral and psychological changes occurring over the dementia
course and as such are regarded as symptoms originating due to the dementia
syndrome. Although often used interchangeably, the term ‘neuropsychiatric
symptoms’ encompasses similar symptoms not exclusively presented in PwD (Figure
5.1) [25, 187, 215]. Even though we reproduced the main findings with more
restrictive classifications of dementia in the nursing home sample under COSMOS, p.

61, we acknowledge use of the term ‘BPSD’ as a limitation to Paper 1.

Figure 5.1 BPSD relative to the broader term of neuropsychiatric symptoms

Neuropsychiatric symptoms Behavioral and psychological symptoms of dementia

NPI is a comprehensive assessment tool that has become so popular since it was
launched in 1994 that it now more or less defines changes regarded as BSPD [216].
However, NPI does not assess all psychiatric symptoms described in dementia.
Changes in sexual demeanor, for example, are covered by the CMALI, a 29-item
inventory devoted to agitated behavior [57]. As the CSDD baseline scores in both
COSMOS and LIVE@Home.Path were higher than CMAI (data not shown), we
decided to use CSDD, and not CMALI, in addition to NPI.

In this thesis, BPSD are proxy-rated by nursing home staff (Paper I) or informal
caregivers (Papers II-1I1). NPI is an inventory that allows for proxy-reporting of
symptoms only, while CSDD also allows for self-reporting, particularly by less
cognitively impaired respondents. CSDD shows strong interrater agreement between
self- and proxy-rating in cognitively impaired nursing home patients, supporting the
use of a proxy in the assessment of BPSD, regardless of the severity of cognitive
impairment [217]. Additionally, CSDD addresses the emotional state and thought

content to a greater extent than inventories such as NPI and CMAI which focus on
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the discrimination and quantification of more objective symptoms evident to the
caregivers. The method of observation is straightforward, but challenges arise in
settings in which continuous observation is less feasible (e.g., at-home vs. nursing
homes, and pre-pandemic vs. pandemic settings) [58]. These factors reduce the
strength of the findings in Paper II and III. However, baseline data from COSMOS
indicates that even skilled raters report less sleep disruption using NPI and CSDD
than indicated by continuous actigraphy data [218]. A systematic review identified a
small, but rapidly growing body of evidence suggesting that data from sensors is

valid for BPSD assessment [219].

NPI allows the rater to evaluate whether the symptoms in question occur from
dementia, while CSDD does not make such considerations. We recognize that the
informal caregivers, equaling family and close friends, are better equipped to judge
whether the symptoms changed as a consequence of dementia, while the NPI-NH
interview more or less excludes contributions from the (in)formal caregivers [54].
The findings of Papers I-1II confirm previous reports that the depression domain of
NPI and CSDD correlate well [72, 220], increasing the external validity of our
findings [54].

Even though informal caregivers are more familiar with the PwD and are therefore
likely to better evaluate whether a symptom can be attributed to the dementia
syndrome, they might be less skilled than formal caregivers in distinguishing
symptoms. Therefore, we paid close attention to the training and supervision of the
data collectors in LIVE@Home.Path. Additionally, we decided to use a factor
analysis to cluster symptoms on NPI into three subsyndromes (i.e., psychosis,
hyperactive behavior, and mood) to increase the robustness of our findings. We
applied the subsyndromes reported by Aalten et al. in Paper Il and III [51], as this is
the most cited factor analysis [50], conducted in a sample of Dutch home-dwelling

PwD, showing similarity with the participants in LIVE@Home.Path [51].

How BPSD should be differentiated and quantified in the short term between clinical

and research visits is debated [187]. NPI addresses symptoms over the preceding four
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weeks; and CSDD over the past week. One naturally does not know what happens
between assessments. Moreover, as symptoms tend to fluctuate over time [15], this is
particularly challenging when evaluating the effect of interventions targeting BPSD.
To best monitor BPSD in relation to treatment response, one should frequently apply
validated psychometric scales and operationalize the scores according to established
procedures, possibly aided by sensor technology for increased objectivity and
precision [219]. In PAN.DEM, we narrowed down the time between assessments to a
mean of 12 weeks (86 days, SD 19). As both NPI and CSDD indicated an increase in
symptom levels, we suggest that our findings in Paper III have high external validity.
However, the non-standardized frequency of assessment may also compromise
comparisons with other studies evaluating the course of BPSD over time and in
relation to treatment. For instance, assessments were carried out at nine months in

WHELD [142] and yearly in DemWest [53].

Assessment of psychotropic drugs

In all papers, we collected data on all drugs currently in use — not the actual use. We
consider the medical records of nursing homes to be accurate, yet in Paper I we do
not know how often the patients refused scheduled drugs and how often they used
drugs on-demand. In LIVE@Home.Path, we had drug use by self-reporting
confirmed from prescriptions, drug packages, multi-dose drug dispensing, and
medical records. However, we consider this data to be less accurate than the data of
Paper 1. As the method for data collection did not differ between assessments, this
does not affect the estimates of change in Papers I and II, yet, we are at risk of over-
reporting the drug use of nursing home patients while underreporting in the home-

dwelling context.

While the classification of ‘psychotropic drugs’ by ATC differs slightly [89, 93, 95,
102, 105, 106, 130, 145, 221], the Neuroscience-based Nomenclature was launched
in 2014, reforming the naming conventions for psychotropic drugs by
neuropsychopharmacology rather than disease [222, 223]. The nomenclature

describes psychotropic drugs in 10 pharmacological domains [223]. In Paper I-1II, we
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classified psychotropic drugs by ATC in order to compare our findings with previous
research [78]. Nevertheless, we presented the results of Papers I and II in posters
utilizing the Neuroscience-based Nomenclature, revealing minimal differences

between classifications [224, 225].

5.1.4 Implementation

The protocols of COSMOS and LIVE@Home.Path allowed for continuous
optimization of the implementation process in the local setting. Staff and coordinators
gathered for midway evaluations to discuss promotors and barriers towards
implementation [129, 166], applying a three-tiered red/amber/green rating system to
evaluate implementation status. They were asked to state one aspect they perceived as
difficult (red), two aspects they had succeeded with to some degree (amber), and
three aspects that they had succeeded with (green) in implementing the
multicomponent intervention. This approach has become popular in pilot studies
[226, 227] and was chosen to collect and exchange experience. We assessed
penetration and fidelity by patient logs and checklists [128, 166], and advocate that
this structured evaluation also promoted acceptability, fidelity, penetration, and even
sustainability (Text box 1.3, p. 33) [156, 228], as those facilitating the intervention
learned from each other. Applying measures of implementation outcomes and
theoretical approaches to implementation science could have captured additional
provider attitudes, behaviors, contexts, and mechanisms of change [136, 156, 228].
However, COSMOS and LIVE@Home.Path were effectiveness-implementation trials
primarily focused on effectiveness outcomes, while addressing ‘implementability’ in
parallel [157]. In general, pragmatic elements may compromise the replication of
research, effect size, and internal validity, yet yield stronger external validity than

traditional RCTs [229] .

Considering medication reviews specifically, we hold more detailed information on
implementation in COSMOS than in LIVE@Home.Path. In COSMOS, the process
was rigorously documented by structured feedback during the midway evaluation,
remarks in the patient logs, and feedback channeled to the researchers providing

collegial support for the revisions [129]. As most of the physicians conducting the
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medication reviews in COSMOS were GPs with visiting hours at the nursing homes,
we suggest that the barriers emerging through simple thematic analysis (e.g., new and
difficult instruments, lack of competence, practical challenges with changing drug
regimens, and lack of time) also apply to general practices [129]. In
LIVE@Home.Path, we relied on the dyads’ self-reporting. However, the coordinators
reported that medication reviews were some of the easier components to facilitate,
because the electronic medical records enabled collaboration and also as the dyads

were ready to attend their regular GP.

The Covid-19 restrictions were continuously evaluated as the outbreak evolved [230-
232]. This evaluation was highly dependent on infection control. The Norwegian
authorities have established a commission to review the management of the pandemic
[233]. We are not aware that systematic process evaluations to consider
implementation outcomes have been conducted, except for acceptability and
appropriateness in public opinion services [234, 235]. However, the Norwegian
Institute of Public Health has launched a priority project to provide retrospective
knowledge concerning the consequences of key Covid-19 restrictions, including the
preparation of research protocols that can be implemented to provide prospective data
on the effectiveness of measures in the event of future infection waves [236].
Meanwhile, in PAN.DEM we were able to document indirect consequences of the
implementation of Covid-19 restrictions during the first wave, i.e., the extent to
which the informal caregivers had changed the level of contact with the PwD, and the
consequences for healthcare services and volunteer support. We found that 56% of
the caregivers did not live with the PwD, while only 28% reported reduced contact,

suggesting that not all informal caregivers complied with the restrictions.

5.1.5 Statistics

In addition to bias, it is important to assess the precision of the estimates (the extent
to which study results are free of random error) [195]. As Papers I-III are substudies
of larger trials, the power calculations were conducted to target intervention effects of
outcomes other than those investigated in this thesis [128, 166]. PAN.DEM was a

cohort study with no sample size agreed on prior to recruitment; we sought to include
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as many dyads as possible before the Covid-19 restrictions were eased, so as to
investigate their impact on home-dwelling PwD [167]. Secondary analyses increase
the risk of both type I (rejecting the null-hypothesis of no difference when it is true
based on false-positives) and type II errors (accepting the null-hypothesis when it is
not true based on false-negatives). In Paper II, the chance of type I errors increases
due to multiple testing in the subgroup analyses to compare characteristics across
groups, by medication review status and attrition. Furthermore, the Covid-19
restrictions led to misbalanced group sizes, increasing the risk of type II errors. We
are therefore at risk of drawing our conclusions on the basis of type Il errors, which
could have been mitigated if we had been able to utilize the stepped-wedge design as

intended.

NPI domain scores are non-continuous and non-normally distributed variables as zero
symbolizes the symptom not present, and the numbers 5, 7, and 11 are lacking. The
NPI total score is a sum score with a skewed, right-tailed distribution, which causes
problems when using parametric methods [237]. We did not consider this on
designing the descriptive statistics in Paper I, presenting the baseline BPSD scores by
mean (SD), while in Papers II and III we present BPSD and psychotropic drugs by
median [IQR]. The fact that the participants were explicitly sampled for neither
BPSD nor psychotropic drug use might have inflated the skewed distribution.
However, this might be more prominent in the home-dwelling setting, as BPSD are
consistently associated with nursing home placement. The outcome of interest,
however, was the change in BPSD and psychotropic drug use, and assuming that the
change between two assessments would be normally distributed, we used Welsh’s
unequal variances t-test to compare the change between groups (incorrectly reported

in Paper I, see p. 80 for details).

To assess change in BPSD between groups in Papers I and II, we chose Welsh’s
unequal variances t-test over independent samples t-test, because it is more robust,
limiting the risk of type I errors for unequal variances and unequal sample sizes under
normality. We performed a multi-level mixed-effect negative binomial regression to

investigate whether the reductions in psychotropic drug use were associated with time
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and nursing home unit variations. Such analyses were not considered for Paper II, as

the initial analyses indicated no changes in prescribing practices.

In Paper III, we used the Wilcoxon matched-pairs signed-rank test to compare
differences in BPSD — presented by medians on NPI and CSDD — before and during
the Covid-19 restrictions. We found that all sum scores with a statistically significant
change between the pre-pandemic and pandemic assessment signified a worsening of
symptoms. We therefore collapsed change in the sum scores to binary in the
regression analyses when exploring factors associated with worsening. We could
have defined clinically meaningful change before commencing data analyses along
the lines of the threshold for clinical relevance on NPI and CSDD [238]. Such a
strategy would probably yield fewer PwD with worsening BPSD, as those with
severe or very severe [53] symptoms would not be classified with a clinically
significant worsening. Alternatively, we could have employed other regression
models not necessitating a dichotomous dependent, to explore factors associated with
symptom change during the pandemic. However, we opted for logistic regression due
to the limited sample size and our main research question: do PwD experience more

severe BPSD during the pandemic?

Papers I-1II only include two assessments of BPSD, making evaluation of change at
group level more relevant than exploring the symptom course in individuals.
Analyzing BPSD data at group level makes our findings easily generalizable to the
population from which the sample was drawn and further eases the comparison of the
intervention effect with other studies. If we had followed PwD with several data
points, we could have addressed the symptom trajectories [15, 52, 53] or even

summarized the data in an interrupted time series analysis [239].

5.2 Discussion of the specific results

5.2.1 Levels of and changes in BPSD
BPSD are predictors of nursing home placement [240-242]. In this thesis, we report

higher levels of BPSD in nursing homes than at-home, in addition to higher scores
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and numbers of clinically relevant BPSD in PwD transferred to permanent nursing
home care (Paper II). Nevertheless, the baseline levels for home-dwelling PwD in
2019 (Paper II) are close to what was previously reported on admission to Norwegian
nursing homes in REDIC 2012-2014 [94], which might indicate that PwD now dwell

at home for longer, in line with political goals [193].

The levels of and changes in BPSD scores differ between studies, according to
assessment, study design, setting, and sample [19, 52]. The DemWest cohort
recruited patients with early-stage dementia from general practice, revealing an
increase in the mean NPI total score from 15 to 17 during the first five years after
dementia diagnosis; a change not likely of clinical relevance [15]. For comparison,
the reported increase in NPI total score from 16 to 20 during the first months of the
Covid-19 restrictions (Paper I1I) was still small, yet substantial, and developed over a
much shorter period. Furthermore, when assessed every six months, the NPI
psychosis subsyndrome score was mainly unchanged during the first 2.5 years of
nursing home admission in REDIC [243], substantiating our findings of worsening
psychotic symptoms being a consequence of the restrictions. Another Norwegian
longitudinal cohort study found no changes in the psychosis subsyndrome or the total
NPI score on following nursing home residents with dementia for more than four
years [14]. Considering CSDD, the change we report in Paper I1I is in line with the
increase in depressive symptoms following the randomized discontinuation of
antidepressants in 128 nursing home patients with dementia selected by their
presentation of BPSD, while being prescribed antidepressants for three months or
more, in the DESEP study [200]. Correspondingly, a network meta-analysis found the
efficacy of interventions such as multidisciplinary care and occupational therapy for
depression in PwD to be of the same magnitude as the deterioration we document in

PAN.DEM [72].

5.2.2 Levels of and changes in psychotropic drug use
Except for antidementia drugs, we report a lower proportion of psychotropic drug
users among home-dwelling PwD than among nursing home patients. Our findings

substantiate that drug use differs according to care level, as found in a cross-sectional
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observational study from Oslo, Norway [244]. In the DemWest cohort, the use of
antipsychotics, hypnotics/sedatives, and anxiolytics at the time of dementia diagnosis
(2005-2013) resembles our 2019 findings for home-dwelling PwD with slightly more
advanced dementia (Paper II), while the proportion taking antidepressants was close
to what we report for nursing homes in 2014-2015 (Paper I) [93]. Our findings align
with trends showing decreased use of antipsychotics to alleviate BPSD over the last
decades, although often replaced with other psychotropics, especially antidepressants
[101-103]. A systematic review of psychotropic drug use found that the rates of
antipsychotic drug prescription for PwD were the lowest in Western Europe [89],
while a retrospective cohort study from England found that continuity of GP care was
associated with safer prescribing for PwD regardless of residency [245]. Psychotropic
dispensing rates increase following a change in GP when entering nursing home care
[94, 246], underscoring the importance of the regular GP scheme for the relatively

lower use of psychotropic drugs among home-dwelling PwD.

5.2.3 Medication reviews to improve psychotropic drug use

The Norwegian Directorate of Health registered that 32% of home-dwelling PwD in
Norway had a GP-conducted medication review in 2018 [247]. It is likely that not all
medication reviews conducted in routine practice are registered, partly due to formal
requirements for using the reimbursement code, such as the presence of
polypharmacy [25, 125, 247]. We argue that our finding of 40% of our home-
dwelling PwD reporting that they underwent a medication review in the preceding six

months (Paper II) reflects the current general Norwegian practice.

In recent years, public awareness of the over-prescribing of psychotropics in PwD has
served as an incentive to embed medication reviews in the multicomponent
interventions in COSMOS and LIVE@Home.Path. However, this incentive may also
have changed the Norwegian psychotropic prescribing in such a way that further
reductions are difficult to achieve and potentially unwarranted. Paper I illustrates that
the highest number of psychotropic drug reductions was found among patients who
received several drugs at baseline. Other factors could also explain why medication

reviews led to successful psychotropic deprescribing in Paper I and not in Paper II:
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Collegial support: The collegial support provided to nursing home physicians at
the COSMOS multidisciplinary meetings ensured rigorous, systematic
evaluations of the appropriateness of therapy. The researchers providing the
collegial support sought to keep the advice and degree of participation consistent
between the nursing homes included and over time [248]. As this form of
mentoring is highly resource intensive, we did not provide the GPs in
LIVE@Home.Path with independent perspectives and sparring from peers.
However, the COOP trial, which included 174 home-dwelling older Norwegians
receiving polypharmacy, showed more drug withdrawals and reduced dosages
when regular GPs were provided with support from geriatricians when
conducting medication reviews [249]. Clinical pharmacists are less integrated
into dementia care in Norway than in several other countries [129, 250], yet could
also assist with medication reviews [251], exemplified in COSMOS. The nursing
home physicians in COSMOS reported that the interprofessional discussions
helped to facilitate difficult decisions on treatment [129], which might explain
why the medication reviews in Paper I resulted in successful psychotropic
deprescribing, yet not in Paper II.

Systematic assessment of symptoms: As highlighted in the background, we
propose an individual and structured evaluation of BPSD (Figure 1.2). Even
though every participant was assessed systematically prior to the medication
review in LIVE@Home.Path, we do not know the extent to which the GPs used
the clinical reports, while in COSMOS, the nursing home physicians evaluated
treatment with colleagues and used the assessments systematically. This could
partly explain why the medication reviews conducted in COSMOS (Paper I) only
reduced psychotropic drug use, and not in LIVE@Home.Path (Paper II).
Allocation concealment: The nursing home physicians knew that their wards
were to participate in COSMOS well in advance. In contrast, a request to revise
pharmacotherapy informed the GPs that their patients were included in
LIVE@Home.Path and to receive the intervention. This approach to encouraging
the GPs resembles that of a pragmatic cRCT to examine the effectiveness of an

educational deprescribing intervention in primary care for 3,012 older Americans
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with cognitive impairment taking five or more long-term drugs [235]. While
LIVE@Home.Path was conducted, a GP contacted the research group, expressing
disappointment that he was not involved earlier, as he felt that his mandate was
somewhat unclear. We discussed involving or consulting the PwD’s GP at the
trial incision, as in other successful deprescribing studies [249, 252]. However,
we feared this would increase the risk of contamination between groups, reduce
the generalizability, and be resource intensive for the research team. Nonetheless,
we recognize that this approach could have yielded insight into barriers and
promotors, standardization of the medication review process, and collegial

mentoring in general practice.

We evaluated the impact of medication reviews in COSMOS and LIVE@Home.Path
by the number of psychotropic drugs used and BPSD, which we regarded as clinically
relevant outcomes for Papers I and II. In addition, we could have evaluated the
medication reviews by applying process measures. For instance, we could have
judged the interventions’ success by the explicit measure of appropriateness (Table
1.4) applied by the physicians for decision support, p. 40 and p. 128. STOPP 2,
however, receives criticism for its limited ability to prevent serious adverse drug

events applicable to older adults with multimorbidity, including dementia [112].

Neither COSMOS nor LIVE@Home.Path was primarily designed to improve
psychotropic drug prescription for BPSD in PwD; this issue has been explored in
other cRCTs [110, 142]. In PROPER 1, structured multidisciplinary medication
reviews were repeated every six months for 18 months in Dutch nursing homes [110,
253]. Reviewing medication improved the appropriateness of psychotropic drugs,
including antidementia drugs, while the prevalence of psychotropic drug use
prescribed for BPSD increased from 50% to 55%. In comparison, the prevalence
decreased from 50% to 42% for those PwD receiving care as usual [253]. The
occurrence of BPSD remained stable in both the intervention and control groups
during the 18-month follow-up. The PROPER intervention mainly addressed
psychotropic drugs, rather than the underlying causes for prescription and other

factors relevant in the prescription process. The authors therefore suggested future
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studies to enrich revisions with components that address personal attitudes and
communication not only relating to the prescription of psychotropic drugs, but also to
BPSD [253]. An example of the success of such enrichment is found in WHELD,
which explored the effect of antipsychotic review alone, or in combination with
social interaction or physical exercise, for 277 PwD residing in 16 UK nursing homes
[142]. Antipsychotic review alone led to a reduction of antipsychotic drug use by
50% from 18% at baseline, yet this led to a deterioration in overall BPSD, while the
concurrent delivery of social interaction mitigated this detrimental impact. The
exercise intervention significantly improved overall BPSD, but not depressive
symptoms [142]. These findings from WHELD are comparable with our findings in
Paper I, in which we did not find a worsening of BPSD among nursing home patients
on reducing the use of psychotropic drugs while also receiving the other non-

pharmacological components of the COSMOS intervention.

Only one comparable cRCT has been performed in the home-dwelling setting. The
Delphi-MYV trial provided 407 cognitively impaired Germans living at home with
dementia care management, including interdisciplinary case conferences [252]. This
model for collaboration in primary care did not affect PIM, but increased the use of
antidementia drugs and reduced BPSD compared with care as usual [252], contrasting

with our findings in Paper II.

Even though we boldly state that ‘less is more’ in the title of Paper I, PwD are also at
risk of being exposed to under-prescription, although most pronounced for
cardiovascular, anticoagulant, and anti-osteoporotic drugs [98, 244]. A narrative
review of under-prescription in older adults suggests a prevalence of up to 70%,
which is associated with multimorbidity, polypharmacy, dementia, and the absence of
specific clinical trials in older patients [98]. It further suggests using process
measures not merely focusing on drugs to avoid, such as START and FORTA (Table
1.4), in comprehensive geriatric assessments for which prescriptions should be

individualized. This also applies to PwD challenged by BPSD, and we therefore
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emphasize individual and repeated evaluations of overall drug use in balancing the

twin traps of overprescribing and therapeutic nihilism in dementia care.

5.2.4 Impact of the Covid-19 restrictions on BPSD

In Paper 111, we document an increase in BPSD in the initial phase of the Covid-19
restrictions. In theory, the progression of the dementia syndrome itself could cause
this deterioration. However, due to the relatively large increase in BPSD over a
corresponding short period, we argue that the deterioration in BPSD is a consequence
of the pandemic restrictions, including withdrawal of psychosocial support and
interaction with others (as discussed on p. 68). Our findings furthermore align with
the growing body of evidence showing deteriorating BPSD during the initial phase of
the pandemic (Table 1.6, p. 35) [165]. We found the most pronounced increase in the
symptoms of psychosis and depression, yet the literature on specific symptoms is
inconsistent, suggesting an increase in the full spectrum of BPSD, ranging from
agitation and aberrant motor behavior to apathy [169-171]. Although some studies
indicate the beneficial effects on BPSD of lifting the restrictions [170, 171], the long-

term impact of the pandemic scenario is not captured at the time of writing [165].

Interestingly, we find that the odds for worsening psychosis increased tenfold with
partial insight into the Covid-19 situation, relative to no or full insight, while no
association was evident between the degree of insight and the increase in overall
BPSD or depressive symptoms. A prospective cohort study which included 38 home-
dwelling PwD during the first Italian lockdown indicated that PwD still perceived
stress, even if they did not have insight into the situation [254]. The perceived stress
was significantly associated with their cognitive reserve, which is in line with our
findings suggesting that dementia severity evaluated with MMSE and FAST was
associated with a worsening of BPSD (Paper 111, Table 4).

We propose that the main reason for exacerbating BPSD was the loss of social
contact with both formal and informal caregivers [255], as well as the withdrawal of
‘non-essential’ health care services [256, 257]. This highlights the importance of

continuous care provided as usual to PwDs residing at home — in other words,
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compromising care as usual (i.e., the control condition) impacted BPSD. In contrast,
the add-on multicomponent LIVE intervention did not impact BPSD. Albeit not
primarily designed to alleviate BPSD, we suggest that multicomponent, complex
interventions such as COSMOS and LIVE would probably reduce BPSD when
compared to a do-nothing group, instead of care as usual which, from a research
perspective, represents an ethical dilemma. Moreover, this suggests that health care
providers and caregivers of PwD should pay particular attention to over- and under-
stimulating environments as predisposing factors when evaluating BPSD, as outlined

in Figure 1.2.
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6. Conclusions and future perspectives

In this thesis, we have prospectively investigated the impact of medication reviews in
the multicomponent interventions of two large cRCTs and the consequences of the
Covid-19 restrictions on BPSD in a cohort study. We found that BPSD deteriorated in
the initial phase of the Covid-19 restrictions for PwD residing at home, but the
symptoms were not impacted by medication reviews concerning nursing home
patients and home-dwelling PwD. The Covid-19 pandemic and related policies
changed the biopsychosocial aspects to a greater extent than can be expected from
scientific experiments, which highlights that in order to evaluate the outcome of
implementation-effectiveness trials, it is crucial to safeguard and evaluate the
implementation process. We found that medication reviews using collegial mentoring
and systematic clinical evaluation in COSMOS led to safe deprescribing of
psychotropic drugs in nursing homes, most pronounced for those receiving several
drugs, while medication reviews in general practice did not affect psychotropic drug
use. Notably, the LIVE intervention increased the reach of GP-conducted medication
reviews, showing that when encouraged, they increase the reach of reviews for home-

dwelling PwD, leading to better communication.

By supplementing COSMOS and LIVE@Home.Path with data from PAN.DEM, this
thesis provides physicians and policymakers with evidence from real-world dementia
care on which to base their decisions [207]. It draws attention to the relative
importance of practices already established to manage BPSD over the dementia
course, such as medication reviews, communication with GPs [258], and support
from formal and informal caregivers. Our findings regarding the impact of the Covid-
19 restrictions have implications for future pandemic policies, emphasizing that
restrictions must balance the morbidity and mortality attributable to the outbreak

against dementia deterioration.

Even though restricted psychotropic drug use among PwD probably reflects more
judicious prescribing practices in recent years, we suggest that medication reviews by

GPs should be encouraged, to improve communication with patients and their
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caregivers, optimize overall drug use, and increase continuity of care for this complex
population. Collegial support could be exercised locally to ensure rigorous and

systematic revisions [113, 129, 249, 259]

To increase the understanding of medication reviews and contextual factors’ impact

on BPSD, we suggest the following perspectives for future dementia research:

I.  Explore medication reviews to develop sustainable integrations for decision
support and collaboration in general practice and nursing homes.

II.  Explore the acceptability, feasibility, and validity of technology for accurate,
objective, and continuous assessment, as well as timely and remote BPSD
management.

III.  Investigate the independent contributions of different components in research
and current practice to tailor the ideal multicomponent intervention for
managing BPSD.

IV.  Explore BPSD and psychotropic prescribing practices under chronic stressors,

including transitions in care and the prolonged Covid-19 outbreak.
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7.Errata

Paper I, Table 1: ‘Formal dementia diagnosis’ should replace ‘Diagnosis of
demented’. This slip was introduced by the publisher, but not detected in

proofreading.

Paper I, Table 3: Instead of using the unequal variances t-test as stated, we report
changes within the intervention and the control groups using the unpaired t-test.
However, the results do not essentially shift on conducting the analyses using the
unequal variances t-test as intended, although this mistake implies that the degrees of

freedom reported are incorrect.

Paper 11, Strengths and weaknesses: It is inaccurately stated that ‘The parent trial
population was recruited from different municipalities to be representative to the
Norwegian demographic in terms of dementia aetiology, severity and
symptomatology’ as the dyads in LIVE@Home.Path were recruited using non-

random sampling procedures.

I

Paper 111, Strengths and weaknesses: “...their obligations as ‘careers™ is misspelled,

should be ‘carers’.
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9. Appendix

9.1 Residency and care regime characteristics in Norway

Table 9.1 Residency and care regime characteristics in Norway

Residency Residential care Care service characteristics Medical
regime [16, 18] services'

Ordinary housing Independent Ambulatory homecare? and respite care>  GP*

(‘egen bolig’) housing according to indication.

Assisted housing Independent Ambulatory homecare? in staffed or GP*

(‘omsorgsbolig’) housing unstaffed facilities and respite care?

according to indication.
Nursing home Institutional care Patients® receiving integrated health care. Nursing home

(‘sykehjem”) physician®

Table legends: ' Ambulatory on-call physicians provide primary care out-of-hours services, while secondary
health care services (i.e., outpatient or inpatient) are referred to as needed. ZAmbulatory homecare, on
average 13-22 hours of home nursing and home care per week for older adults with an extensive need for
assistance during 2019-2022 [260]. *Day care and respite care at a nursing home occasionally or at fixed
intervals [18, 36]. “The regular general practitioner (GP) scheme entitles everyone who is registered as a
resident in a Norwegian municipality with a GP. In the event of nursing home admittance, the PwD remains
registered with his/her GP, even though responsibility for the PwD is transferred to the nursing home [125].
SPatient: a person who contacts the health care service requesting health care, or whom the health care service
provides with or offers health care [261]. *Most physicians in nursing homes are GPs with visiting hours
[129, 250].
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9.2 Search strategy

The studies referred to in Table 1.5 were identified in the following search
(conducted up until July 1, 2022), confined to original research in BPSD published in
English or a Scandinavian language, excluding case reports, and extended on by
snowballing:

https://ovidsp.ovid.com/ovidweb.cgi?T=JS& CSC=Y & NEWS=N&PAGE=titles&SE
ARCHNAME=MESH _Psykotropics BPSD&SEARCHTYPE=sdi&SEARCHLEVE

L=pin&D=ppez

The studies referred to in Table 1.6 were identified in the following search
(conducted up until September 1, 2022), confined to longitudinal non-intervention
research published in English or a Scandinavian language, excluding case reports:
https://ovidsp.ovid.com/ovidweb.cgi?T=IS&CSC=Y & NEWS=N&PAGE=titles&SE
ARCHNAME=ElderlyPandemicPsychiatricSymptoms& SEARCHTYPE=sdi&SEAR
CHLEVEL=pin&D=ppez.

A librarian at UiB consulted on both the aforementioned search strategies.

The general literature search for this thesis was completed September 9, 2022.
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9.3 The COSMOS trial

9.3.1 Ethical approval
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Regional komité for medisinsk og helsefaglig forskningsetikk (REK vest) 1 matet 13.02.2014. Vurderingen
er gjort med hjemmel i helseforskningsloven (hfl) § 10, jf. forskningsetikklovens § 4.
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Vurdering
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REEK Vest har ikke flere merknader.

Vedtak
REK ves godijenner prosjeker | samsvar med forelags spknad

Slurimelding og seéknad om prosjekendring

Prosjektleder skal sende sluttmelding til REK vest pi cget skjema sencst 30.06. 2018, jf. hfl. §
12. Prosjcktleder skal sende seknad om prosjckiendring til REK vest dersom det skal gjeres vescntlige
endringer i forhold til de opplysningsr som er gitt i sednaden, jf. hil. § 11

Klageadgang

Du kan klage pd komitcens vedtak, ji. forvaltningslovens § 28 flg. Klagen scndes til REK vest. Klagefristen
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Den nasjonale forskningsetiske komité for medisin og helsefag for endelig vurdering.

Med vennlig hilsen
Ansgar Berg
Prof. Dr.med
Komitéleder
Ame Salbu
radgiver
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REE vest er enig i at det er alvorliz 3 overskride prosjektshitten med ett ar. REE er ogsa enig 1 materialets
nytteverdi og finner at prosjektleder har mitt gode argumenter for en forlengelse av prosjektet REK vest
zodkjermer dermed prosjektforlengelze.
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D kan klage pa komiteens vedtak, jf. helseforskning=loven § 10 og forvaltningsloven § 28 flz. Klagen
sendes tl BEK vest. Elagefiisten er tre uker fra du mottar dette brevet. Dersom vedtaket opprettholdes av
REE vest, sendes klagen videre 1l Den nasjonale forsknimpsetiske komté for medizin og helsefaz for
endelig vurdering.

Med vennhz hilzen
Mant Gronmng
Prof. drmed
Eomiteleder
Frednk Fongved
radgiver

Kopi til: posrainibno
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9.3.2 Consent forms

UNIVERSITETET I BERGEN

Institutt for glebal helse og samfunnsmedisin

KOSMOS

Foresporsel om deltakelse 1 forskningsprosjektet
«KOSMOS»

(Keommunikasjon, Smertevurdering/smertebehandling, Oceupational therapy (aktivitet) og
Medikamentliste gjennomgang)

B i i i e sy

Vi kontakter deg, fordi vi onsker 4 gjennomfore en undersokelse om effekten av et okt fokus pd 4
viktige aspekter pa sykeljem: kommumkasjon, smertevurdening/ mnebehandlmg akti‘ritﬁsti]bud og
medikamentliste gjennomgang. KOSMOS prosjektet ensker 4 fange hele mennesket for & oke
livskvalitet Programmet inkluderer et oppleringsprogram for persomalet, oppfolging og
implementering i pasientens hverdag.

Nedenfor gis en oversikt over hva undersokelsen innebarer Ta den tiden du trenger til 4 avgjore om
du ensker i delta 1 undersokelsen. Diskuter gjeme var foresporsel med familien din.

Hva inneberer studien?

I studien vil vi teste deg med anerkjente sperreskjema for a vurdere graden av Livskvalitet, demens, og
smerte. Det er mulig at du rekkes ut til 4 delta 1 en delstudie der du vil ha pa en «aktigrafs, et wr som
méler sovn og aktivitetstytme. Du vil fa en grundig undersekelse av din ansvarlige sykehjemslege og
prosjektleder.

I lepet av smdien skal avdelinger ved deltakende sykehjem fordeles i "behandlingsgrupper” og
"kontrollgrupper”. Pasienter i behandlingsgruppen vil oppleve en systematisk innsats for a oke
sykehjemsavdelingens kompetanse og fokus pd kommunikasjon. smertevurdering/smeriebehandling,
aktivitetstilbud og medikamentliste gjemnomgang. Dette innebzrer omfattende kursing hos
pleiepersonalet, og okt dokumentasjon av behandlingen og pleien du mottar. De sykehjemmene som
blir «kontrollsykehjem» vil bli tilbudt kursing og oppfolgmg etter studiet er over.

Mulige fordeler

Var forskergruppe antar at en slik kompetansehevning innebarer fordel for deg, som forer til okt
livskvalitet. og reduksjon av problemer knyttet til mental helse. Velkjente pleie- og behandlingstiltak
blir nd svstematisk satt sammen med en skreddersydd behandling rettet mot deg. Det understrekes at
studien tkke prover ut ny behandling, men forsoker a sette sammen enkeltbehandlinger som tidligere
er vist @ ha en positiv effekt for sykehjemspasienter. Studien vil forega 1 9 mimeder med vurderinger
ved oppstart og efter 4 og 9 méneder. Maling av aktivitets- og sevnryme finner sted ved oppstart og
efter 4 maneder.

Crateadrasse; Posmadresss: Telefon. Internan
Kalfarveien 31 5020 BERGEN 55 586053 www.uib.no'sefss
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UNIVERSITETET I BERGEN

Institutt for global helse og samfunnsmedisin

KOSMOS

Hva skjer med pasient informasjonen?

Informasjonen som registreres skal kun brukes 1 hensikten med studien. Alle opplysninger behandles
uten navn og fodselsnummer eller andre direkte gjenkjennende opplysninger. Informasjonen skal
slettes nir prosjektet er gjennomfort 1 2015.

Frivillig deltakelse
Det er helt fivillig a delta i studien. Du kan nar som helst, uten a oppgi noen gnmn, trekke tilbake
samtykke til 4 delta i studien. Dette vil ikke fa konsekvenser for din videre behandling.

Dersom du ensker a delta, undertegner du samtykkeerklenngen pa siste side.

Ansvarlige

Studien vil bli gjennomfort av undertegnede og Elisabeth Flo, psykolog og PhD, ved Institutt for
global helse og samfinnsmedisin, Universitetet 1 Bergen.

Nar du signerer vedlagte informasjonsskjema, bekrefter du at du har mottatt detie informasjonsbrevet
denne undersekelsen og en eventuell individuell smertebehandling.

Dersom du har spersmél eller kommentarer, er du velkommen #1] 4 ta kontakt med Irene Aasmul
(stipendiat): 411 64 544 eller Christine Gulla (stipendiat): 997 27 104,

Vennlig hilsen
K G deadg

Bettina Husebo, PhD

Insatuit for global helse og samfunnsmedisin, Umiversitetef 1 Bergen
Kalfarveien 31

5020 Bergen

Cateadresse: Postadresse: Telefon: Internen
Ealfarvewn 31 5020 BERGEN 5558 6053 www b oo sefas
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\ UNIVERSITETET I BERGEN
o .ll Institutt for global helse og samfunnsmedisin

Samtykke til deltakelse i studien

INFORMASJONSSEJEMA

Jez gir med dette mitt samtykke til 3 delta 1 stadien for & underseke smerte og atferdsforandringer 1
forbmdelse med demens. Denne studien innholder ogsi en individuell medikamentell
smertebehandling av mulige smerteplager.

Jeg er klar over at forskerteamet ensker 4 registrere opplysninger om sykdommer og oppholdstid pa
sykehjem fra jounalen nun Opplysninger behandles kenfidensielle og kun informasjoner som er
nodvendige for studien vil bli mnhentet.

Jeg er klar over at samtykket er frivilliz og at jeg ndr som helst kan trekke samtykket tilbake uten

yiterligere gnmngiving, og at dette ikke vil fi innvirkning pid min fremtidige oppfolging eller
behandling ved sykehjemmet.

Sl@asmﬂ e

Nawniblokkbokstaver

Gatesdresse: Postadresse: Telefom: Intermett
Ealfarveien 31 5020 BERGEN 55586053 www. uih nosefas
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UNIVERSITETET I BERGEN
Instituri for global helse og samfimnsmedisin

Samtykke til deltakelse i studien

Det foreligger ingen holdepunkier for at pasienten .
ikke ville ha deltatt i denne studien av effekten av et skt fokus pd 4 viktige aspekter pd sykehjem:
kommunikasjon, smertevurdering/smertebehandling, aktivitetstilbud og medikament-gjennomgang.

Jeg er klar over at forskerteamet ensker & registrere opplysninger om sykdommer og oppholdstid pé
sykehjem fra pasientens journal. Opplysninger behandles konfidensielt og kun informasjion som er
nadvendig for studien vil bli innhentet.

Jeg er klar over at pasientens deltakelse er frivillig og at pasienten nér som helst kan trekke seg tilbake
uten yiterligere grunngiving, og at dette ikke vil fA innvirkning pd pasientens fremtidige oppfilging
eller behandling ved sykehjemmet.

Signatur (pérarende) Dato

Gateadresse; Postadresse:; Telefon: Internett:
Kalfarveien 31 5020 BERGEN 55 586053 www.uib.nosefas
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9.3.4 Sensitivity analysis, Paper |

Table 9.2 Changes within the intervention and control group at four months vs.

baseline for patients with a diagnosis of dementia in their medical record (n=274)
amongst the 428 included in Paper | from COSMOS

Intervention Control P-value*
(n=141) (n=133)
mean (SD) n mean (SD) n
Drugs in general
Total number -1.51 (2.59) 141  -0.37 (1.85) 133  <0.001*
Regularly -1.08 (2.04) 141 -031 (1.59) 133  <0.001%*
Psychotropic drugs
Total number -0.49 (1.02) 141 -0.05 (0.74) 133  <0.001*
Regularly -0.29 (0.81) 141 -0.02 (0.62) 133 0.002*
>1 regularly -0.47 (0.87) 100 -0.08 0.68) 98 0.006*
>3 regularly -1.14 (1.08) 22 -0.19 0.68) 21 0.002*
Classes regularly prescribed
Antipsychotic drugs -0.01 (0.34) 141 0.02 (0.25) 133 0.542
Anxiolytic drugs -0.03 (0.34) 141 0.00 (0.33) 133 0.479
Hypnotic/sedative drugs -0.09 (0.39) 141 0.05 (0.33) 133 0.002*
Antidepressant drugs -0.12 (0.50) 141  -0.05 (0.40) 133 0.212%%*
Antidementia drugs -0.05 (0.32) 141 -0.04 (0.23) 133 0.720
Behavioral and psychological
symptoms of dementia
NPI-NH
Total score -221  (21.40) 140 -2.15 (19.91) 128 0.982
Domains
Delusions -0.20 (3.61) 139 -0.40 (3.51) 129 0.644
Hallucinations 0.01 (2.24) 141 -0.06 (2.45) 130 0.811
Agitation -0.72 (3.62) 137 -0.72 (3.67) 130 0.999
Depression -0.37 (4.04) 138 -0.31 (2.94) 127 0.885
Anxiety 0.05 (3.87) 138 -0.52 (4.00) 129 0.238
Euphoria -0.07 (1.54) 138 0.20 (2.28) 129 0.267
Apathy -0.23 (3.33) 140 0.33 (2.87) 125 0.145
Disinhibitions 0.10 (2.92) 140 0.00 (3.41) 128 0.798
Irritability -0.71 (4.000 136 -0.55 (3.78) 128 0.741
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Aberrant motor behavior
Sleep disturbances
Appetite changes
CSDD
Total score

Level of functioning

Physical Self-Maintenance Scale total

score
Toileting
Feeding
Dressing
Grooming
Physical ambulation

Showering

-0.26
-0.09
0.27

-0.04

0.22

0.09
0.21
0.02
-0.03
0.04
-0.12

(3.07)
(2.50)
(3.48)

(5.91)

(4.44)

(1.39)
(0.99)
(1.13)
(1.02)
(0.88)
(1.19)

137
140
139

139

141

141
141
141
141
141
141

-0.21
-0.19
0.35

-0.25

0.43

0.04
0.10
0.18
0.12
0.08
-0.04

(3.76)
(2.91)
(2.06)

(6.02)

(3.77)

(1.34)
(0.81)
(0.98)
(0.86)
(0.72)
(1.25)

129
130
128

130

131

130
130
130
129
131
130

0.899
0.766
0.806

0.781

0.677**

0.747
0.304
0.204
0.208
0.671
0.580

Table legends: NPI-NH: Neuropsychiatric Inventory Nursing Home Version. CSDD: Cornell Scale of
Depression in Dementia. * P <0.05, **P <0.05 in Paper I, while >0.05 in the current analysis.
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9.4 The LIVE@Home.Path trial

Table 9.3 The phases in developing LIVE@Home.Path

Phase (year) Title Sponsors Approvals Registrations
Pre-project ICI-HomeTime RCN 261626

Helhetlig RCN 261605

behandlingsforlep

demens, til nytte for
pasientene,

familienettverket og

helsetjenestene
Feasibility study "What matters to The Dam Foundation REC North ClinicalTrials.gov:
(2017-2019) me?" (2016/FO77186), The Norway NCT04043364
Norwegian Women’s 2017/1519 (retrospectively
Public Health registered)
Association as
applicant organization
Cluster randomized ~ LIVE@Home.Path ~ RCN 273581, REC North ClinicalTrials.gov:
controlled trial (2019- The Dignity Centre ~ Norway 2019/385 NCT04043364
2021) NSD 514093 DPIA ePhorte

2019/5569

Table legends: RCN: The Research Council of Norway Sponsor’s Protocol Code; REC: Regional Committee for Medical
and Health Research Ethics; NSD: Norwegian Centre for Research Data; DPIA: Data Protection Impact Assessment.

ePhorte: University of Bergen Archive reference.
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9.4.1 Ethical approval

TEGHIKALE ROHNTEER FOR HEDEINGR 0G BELERAGLIG FORTEMMEIETIIE

Resgion: Sakshetaroer Tderdoan: Wiir dto: Wi refsranca:

REK noird 25.03.3018 0193BEREK nond
Dersc dabar: Dt reforanecs:
12.02.2013

Vir refieranse: md oppgls ved alle hervendeiser

Bettina Husebo
Institutt for global helse og samfurm=medizin

1019/38% LIVE@Home. Path: Hva er viktig for deg? En intervensjonsstudie for hjemmeboende med
demen: oz dere: pirorende

Forzskmingzansvarlig institusjon: Universitetet 1 Bergen
Proszjekileder: Betina Husebo

Wi viser il soknad om forhindszodkjenning av ovennevnte forskningsprosjekt. Soknaden ble behandlat av
Fepional kopurté for medizm=k og helsefaghy forskmngsetikk (REEK nord) 1 motet 14.03 2019, Vurderingen
ar gjort med hyemmel 1 helseforsknmgsloven § 10.

Prozjekileders prosjektomtale

Pasienter, parorende og helzempyndigheter er padrivers for at perzoner med demens skal bo Wjemme 58
lemge og sd godr som mulig. LIVE(@\Home Path skal unikls, teste og implementere en kompleks intervengion
med fokus pa Learning, Innovation, Volunteers og Empowernment ved hjelp av kvantitative undsrsekelzer
Jfor a belvze om dette reduserer belastmingen for familien og bedrer rezsursutmyitelzen i helzefjenesten. Fed
kielp av en randomiseringzsprosess i fleve trinn over tid (randomised stepped-wedge controlled rial) vil vi
tilby alle de ca 315 inkluderte pazientene og deves parerende mtervensjenen og vil sammenliene resultater
mellom gruppens pa wlike tidspumk for 4 underzeks om intervengionen har gffekt pa 1) Ressursbruk for
pdaravends, inkl tidsbruk og kvor lenge pas kan bo lengre kjemme 2} belastming for pasisnt, malt ved
prvkiatrisks sympiomer, Ivskvalitet og kbvalitarive imteryin om fitvillicher 3) belazming for pirorende mals
ved belazmingzkalaer.

Om prosjektet

Hovedformalet med studien er 3 underseke om intervensjonen LIVE (Leamming, Innovation, Velunteers and
Empowernment) har effekt pa tid brukt av parerende og pirerendes opplevelse av belastning knyttet il
personen med demens.

Prosjektet er en multisenterstudie som skal gjennomfores 1 Bergen, Barum og Enstiansand kommune.
Unrversitet 1 Bergen er forsknimgsansvarliz.

Prosjektet er en del av en ph.d -utdanning 1 medisin.

Deltakere reloruttering samivkle

Det =kal rekrutteres totalt 315 personer fil studien 1 Bargen, Bzrum og Enstiansand kommune; 35 x 3
personer med demens og deres parerende.

Deltagere vil bli rekruttert fra hjemmetjenasten, fastleger og hukommelsesklinikker 1
spesialisthelsetjenesten I tillegg skal det innga koordinatorer, ansatte 1 hjemmetjenesten, som skal

Bk aadrene: Talebon: TTE35140 Al post of epost soe inngdr | Fradly address al mall and e-mals o
MH-bygges UIT Morges arkSske  E-post: rek-nomiSisg. ubng sakshehandinger, bes adresseri i REM e Regional Ethics Commitizs, REK
universiet 3037 Tromsa ek hifpcieiseforsining stiiom no i o lkke H enkefie personer meard, ot by inechvidusd siaff
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Zennomfore deler av intervensjonen. Diet skal knyttes en koordmator til hver pasient/parorende.

Det er ikke redegjort for hvordan rekruitteningen rent fakhsk skal skje. Dersom forskningsdeltakeren kan
anses 3 vare 1 et avhengighetsforhold til den som ber om samtykke slik at forskningsdeltakeren vil kunne
fole ceg presset til 3 i samtykke, skal det informerte samtykket innhentes av en annen som
forskningsdeltakeren ikke har slikt forhold til, jf helseforskning=loven § 13.

Et eventuelt samtykke til deltakelse ma kunne leveres/sendas inn pa eget initiativ fil prosjektet. REK
forutsetter at disse prinsippene vil bl maretatt 1 prosjekiat.

Prosjektet vil mkludere personer med redusert samtvkkekompetanse og 1 progjektsoknaden presizerss at
parerende. 1 tillegg il pasient, ma samtykke il deltagelse. Det folger wvidere av soknaden at: « Fi ar spesisit
oppmerksom pa a tilby silpasset informagion om studien og kva deltagelze imnebarer tl pas og pararends.
Studier har vist at generell samivikkskompetanse er bevart inmitl MME lik 17, noe som wisjor majoriteten av
de vi ensker a inkludsre tl studien. Uavhengiz av stadium av kognitiv svik vil pdverende cgsa bli inkluderr,
og vil saledes waere i stand fil a ivarsta delfager sine interazser slik de kermer vedkommende ogza fra_for
start av demenssykdommen.

Data

Det zkal innhentes data cm pasientenes diagnoser og medikamentbruk fiz pasientjoumnal hos fastleaze og
hjenunetjensste.

Det skal innhentes data om ressurshruk of parorendes belasming, livskvalitet, pevropsykiatriske symptomer,
kognitive funksjoner, smerte, funksjonsniva (ADL), samt demografiske data gjennom wtfilling av
sparteskjema for pasienten og parerende.

Mar det gjelder hindtering av data etter prosjektslutt folger det av seknaden at: «F7 folper fremdeles de
nodvendige sikkerhetstiltak, o vil soke om & viderebruke data for bezr muliz unprrelse av verdjfulle dara
om en scorbar pasientgruppe. » BEK presiserer at hovedregelen efter helseforskmingsloven er at data kan
opphevares i inntil 5 ir etter prosjektshatt, men da kun for konfrollhensyn. Data skal da anonymiseras
{sletting av koblingsnekkel} eller slettes. Dersom data skal oppbevares lengre enn dette eller for andre
formal enn i dette spesifikke prosjektet, ma prosjektleder redegjore nermere for dette, herunder hvordan
data tenkes bemyttet o t1l hvilke formal. Det ma eventuelt og=a tas keyde for gjenbrok 1 samtykkeslrmvene.

Prosjektstart er 1 seknaden =satt til 1.1.2019. REE forutsetter at datainnsamling ikke pabegynnes for endehiz
godkjerming forelizger.

Samarbeid med wilandet
Det er applyst 1 prosjektseknaden at prosjektet har samarbeid med Storbntanma, Japan, Hongkong, USA of
Mederland.

Informasjons-samtykkeskriv

I alle 3 oversendte informasjons-/samtykkeskriv ma tittel pd prosjektet vare lik den faktiske tittelen pd
prosjektet, herunder: «LIVE @ Home Path: Hva er viktig for deg” En intervengjonsstudie for hiemmeboende
med demens og deres pavarendes

1 alle de 3 skrivens ma innledmmeen omskrives slik at det fremkommer at dette er en foresporsel om
deltakelse 1 forskningsprosjektet.

I alle de 3 skrivene ma dat inntas at dataene vil slettes senest 5 ar etter progjektslutt op ikke etter 10 ar, jf
overfor under «Datas. Eventuelt mi daltakerne samtvkke eksplisitt til en wividet bruk av dataene eller at de
samtykker til at koblingsnokkel ikke slettes og at de kan kontaktes pa et senere tidspunkt for nytt samtykke
til eventuell bruk av data 1 andre prosjekter.

I alle de 3 skrivene ma det inntas informasjon om personvern oF oppbevanng av personopphysninger 1 trad
med oy personopplysmngslov. Det anbefales at revidert mal for samtykkeskniv pd REK: hjemmesider
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benyttes.

I alle de 3 slyivens ma det inntas at noen av deltakeme ogsa vil bl forespurt om a gjennomfore intervjuer,
jf protokeollen 5. 58.

Ettersom prosjektet har samarbeid med uflandet o skal overfore data til wtlandet m3 dette inntas 1 alle 3
informasjons-samtvkkeskrvene. REE anbefaler at revidert mal for samtykkeskrnv pa REEs hjemmesider
benyttes til utforming av dette punktet.

I nformasjons-/samtykkeskrvet til personen med demens ma det inntas at det opsa samtvkkes til at
prosjektet kan innhente data gjennom pararende og helsepersonell som har kontakt med pasienten.

I nformasjons-/samtykkesknvet @il de parevende ma det mntas at det ogsd samivkkes til at prosjektet kan
imnhente data fra helzepersonell som har kontakt med den parorende.

I nformasjons-/samtykkesknvet til personen med demens og til de pirerende synes tidsestimatet for
datamnsambmg (en-to timer) for lavt 1 forhold il de omfattende skjema som fakhsk skal fylles ut og de
eventuelle intervjuer som skal gjennomfores. Dette ma oppjusteres til at mer realistisk tomeantall.

Dersom den parerende skal samtvkke pd vegne av pasienten, og tkke kun pd vegne av seg selv, ma det
utarbeides et eget informasjons-/samtykkeskriv for dette, eventuelt ma dette inntas i skrivet for de parorende
og de ma eksplisitt samtyvkke bade pa vegne av seg selv og pa vegne av pasienten.

edtak

REE har giort en helhetlig forsiningsetizk vurdering av alle progjekiets sider og godijenmer der med
hiemmel i helseforsimingsloven £ 10,

Vi gigr samtidiz oppmerksem pa ai etter ny persenoppheningzlov ma det egsa foreligge st
behandlingsgrummlag etter persorvernforordningen. Dette ma forankres | egen institusjon.

Fear progjektet kan igangsettes ma det sendes inn reviderte informagionzsiviv. Skrivene sendes zom vedlegg i
a-poat 6l port' @ helraforziming efkkom ne.

Sluttmelding og sokmad om prosjektendring

Prosjektleder skal sende slittmelding til REE nord pa eget skjema senest 30.6.2031, 3.
belseforskmimgsloven § 12, Prosjektleder skal sende seknad om prosjektendrng til REEE nord dersom det
skal gjowes vesenthize endringer 1 forhold fil de opplysninger som er gt 1 seknaden. jf helseforskmingsloven
511

Klageadzang

D kan klage pa REEs vedtak, jf. forvalmingsloven § 28 flz. Elagen sendes til REE nord. Elagefristen er
tre uker fra du mottar dette brevet. Dersom vedtaket opprettholdes av REE nord, sendes klagen videre il
Den nasjonale forskmingsetiske komate for medisin og helsafag for endeliz vurdening,

Med vennhyz hnlzen

May Bntt Rossvoll
Sekretaniatzledar

Eopi til: Bettina Huseboiuib no;
postidub.ne
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9.4.2 Consent forms

Samiykkeskjemna Hl personen med demens, LIVEEHome Path

LIVEGHOME.PATH: HVA ER VIKTIG FOR DEG?

En intervensjonsstudie for hjemmeboende med demens og deres parerende

Dette er et sparsmail il deg om 3 deltai et forskningsprosjekt for 3 underseke hvordan personer med demens
kan bo frygt og godt hjemme 53 lenge som mulig. I studien vil vi underseke effekten av opplaering og kurs
til dine omsorgspersoner, nytten av en fast koordinator, bruk av velferdsteknologi, engasjement av frivillige
og myndigglering i beslumingsprosesser. Sentralt er spersmilet: <Hva er wviktig for degl-. Studien
gjennomferes av Senter for Alders og Sykehjemsmedisin ved Universitetet i Bergen.

Hva innebarer deltagelse for deg?

Studien warer i to &r. I deler av derme pericden fir du tett opplelging av en fast koordinator, og i stterkant
regelmessige telefonsamialer og hjslp stter behow. Koordinator kan hjelpe deg & komme i kontakt med frivillige
tfiemester, informere om aktuelle kurstilbud og veere bindeleddst il andre helsetjenester. Malst er at
koordinator er den ene personen dere kontakter nar dere har behovw for kommumal helsshjelp. Vi vil kentakte
deg hwert halvar for 4 fylle ut ulike skjema, der vi kartlegger din bakgrurm, helsstilstand, livskvalitet og
daglige funksjon. Tidspunkt avtales med deg i forkant. Informasjonen som kommer frem ved kartleggingen
vil koordinator bruke for 3 gi deg god oppéelging basert pd dine behov. Fastlegen din vil kentaktes for
opplysninger om din medisinbruk og dine diagnoser. Parerende og helsepersonell som du har kontakt med
kan ogsd bidra med opplysninger, som for eksempel medikamentbruk. Vi anbefaler ogsi regelmessig
giennomgang av medisinens du bruker hos fastlegen din. Deltagelse kan ogsd innebare at lege(r) fra
forskningsgruppen deltar i medikamentrurderinger hos fasflagen din. Enkelte deltagere vil ogsd kontaktes
for intervjuer.

Mulige fordeler og ulemper

Wi tror at en fast koordinator i kommmmale helsetienester gjer hverdagen lettere og bedre for personer med
demens. Vi tror ogsi at hverdagen for din parerende lettes. Kontakt med koordinator justeres etter dine
behow. Vi tror at koordinator gjer at tiden dere er i kontakt med kommmmehelsetjenesten blir mer konstruktiv,
siden derme personen kjermer din situasjon. Mulig ulempe ved deltagelse er at du ma sette av tid tl
kartlegging, som avklares pa forhand. Vi tror kartleggingen tar mellom en og tre timer hvert halvar.

Frivillig deltakelse og mulighet for 4 trekdke sitt samtykke

Det er frivillig 3 delta i forskningsprosjektet, og dersom du ikke emsker i delta pavirker det ikke dine
rettigheter i helsefjenesten. Dersom du ensker 3 delta, undertegner du samtykkeerkleringen pd neste side.
Diskuter gjerne deltagelse med andre familiemedlemmer. Du kan nir som helst trekke ditt samtykke uten
begrunnelzs. Dette vil ikke fi konselovenser for dine rettigheter knyttet il helsehjelp. Dersom du seners
ensker & trekke deg eller har spersmdl &l prosjektet, kan du  kontakte din  lokale
prosjekthontakt eller prosjektleder professor Bettina Huseba.

Side1/2
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Samtykkeskjemna fil personen med demens, LIVEEHome Path

Hva skjer med opplysningene om deg?

Wi skal ikke bruke informasjonen om deg til annet erm denne studien (se beskrivelse i informasjonsbrev). Dua
har rett til irmsyn i registrert informasjonen of tiltak for sikring av disse. D har rett £ 2 korrigere eventuelle
feil. En kode kmytter ditt navn til registrert informasjon, og derme er lagret adskilt og under beskyttelse. Alle
opplymingene behandles anonymt av tilkmyvttede forskere. Data skal anonymiseres semest 5 ir etter
prosjektshatt.

Regional komité for medisinsk og helsefaglip forskningsetikk har wvurdert prosjektet, og har gitt
forhindsgodljerming (REK MNord 2019/385). All informasjon oppbevares i henhold tl ny
personopplvsningslov. Etter ny perscnopplysningslov har behandlingsansvarlig, Universitetet i Bergen, og
prosjektleder Bettina Husebe ansvar for 3 sikre at behandlingen av dine opplysninger har et lovlig grunnlag.
Dette prosjektet har rettslig grunnlag i EUs personvernforordning artikkel 6 ne. 1a og artikkel 9 nr. 2a og ditt
samiykke. Du har rett il 4 Klage pa behandlingsn av dine opplysninger til Datatilsymet. Lagringen vi bruker
er sikker og informasjonen kan ikke spores tilbake til deg.

Moen deltagere wvil bl spurt om 3 gjers infervjuer i tillegg. Vi emsker ogsa 4 kunne kontakte deg etter
prosiektperioden pd 2 ir dersom vi vil gjere en oppfelgingsstudie.

Vi samarbeider med forskere i EUVE@S, og avidentifisert informasjon om deg il kunne overfores til disse i
utlandet. Samarbeidspartners fra Japan og USA kan £3 tilgang i data dersom de oppholder seg i Norge.
Prosjektleder wil sikre at dine opplysninger blir ivaretatt pi en trygg mite og i henhold &1 EUs
personvernforordning. Koden som kmytter deg il dine personidentifiserbare opplysninger wil ikke bli
utlevert. Resultatene vil bl publisert i intermasjonale Hdsskrift, pd internasjonale og nasjonale konferanser og
i penerelle nyhetsmedier, slik at kunnskapen du har bidratt med i studien kommer flest mulig til gode.

Kontaktopplysninger

Dersom du har spersmdl il prosjektet kan du kontakte din lokale prosjektkontakt . Eventuelt kan
prosiektleder ved Senter for Alders og Sykehjemsmedisin ved Universitetet i Bergen, Bettina Husebe
kontaktes: Betiina hycebo@yib no. telafon: 55 58 67 35.

Jeg samtvkker til & delta i prosjektet og til at opplysninger om meg brukes som beskrevet.

Sted og dato Signatur, deltager

MNavn med blokkbokstaver, deltager

Nawn i blokkbokstaver, den som har informert

Side2/2
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Samiykkeskjema til parerends, LIVESHome Path o

LIVEGHOME.PATH: HVA ER VIKTIG FOR DEG?

En intervensjonsstudie for hjemmeboende eldre med demens og deres pérﬂrmde

Dette er et spersmal fil deg om deltagelse i ot forskningsprosjekt for 3 underseke hvordan personer med
demens kan bo trygt o godt hjemme =3 lenge som mulig, med fokus ogsa pa den parerende. Vi ensker i
teste om en fast koordinator/kontakiperson i hjemmesykepleien kan bidra til avlasting og bedre livskvalitet
for parerends, bedre livskvalitet hos personer med demens, op samtidig veere samfunnsekonomisk
barekraftiz. I studien vil vi underseke effekten av opplering og kurs, bruk av velferdsteknologi, kontalt
med frivillige o myndiggjering i beslumingsprosesser. Sentralt er spersmalet: «Hva er viktig for deg?s.
Studien gjennomferes av Senter for Alders og Sykehjemsmedisin ved Universitetet 1 Bergen.

Hva innebaerer deltagelse for deg?

Studien warer i to ir. Du og din nsere med demens vil felges tett av en koordinator i deler av denne perioden,
og i etterkant med repelmessige telefonsamtaler og hjelp etter behov. Koordinator kan hjelpe dere i komms
i kontakt med frivillige tjenester, informers om aktuelle kurstilbud og vere bindeleddet il andre
helsetjenester. Malet er at koordinator er den ene personen dere kontakter nar dere har behov for kommmumal
helsehjelp knyttet til personen med demens som du har omsorg for. Vi vil kontakte dere hvert halvar for &
frlle ut ulike skjema, som blant annet vil omhandle deres bakgrunn, helsstilstand, livskvalitet og daglige
fumnksjor. Noen sperresijema vil omhandle deg, andre vil omhandle personen med demens som du har
omsorg for. Tidspunkt avtales med deg i forkant. Helsepersonell som er i kontakt med deg i forbindelse med
personen med demens vil opsa kunne bidra med informasjon, for eksempel medikamenfbruk. Dette gjer vi
for 3 eke vir kunnskap, samt i felge deg opp som parerende. Enkelte deltagere vil ogsa kontaktes for
intervjuer.

Mulige fordeler og ulemper

Vi tror at hverdagsutfordringer kan reduseres i studien, og at du og den du er parerende for dermed far
bedre liwskwalitet. Dieres kontakt med koordinatoren vil tilpasses individuelt. Vi tror at en fast koordinator
medferer at iden dere er i kantakt med komrmmehelsefjenssten blir mer konstruktiv, siden koordinator
Kjenner deres situasjon godt. Vi tror kartleggingen vil ta mellom en og tre time og gjentas hvert halvar i
studieperioden. Mulig ulempe ved deltagelse er at du ma sefte av tid til kartlegging, som avldares pa
forhind.

Frivillig deltakelse og mulighet for 4 trekke sitt samtylke

Det er frivillig i delta i forskningsprosjektet. Dersom du ensker i delta, undertegner du
samitykkeerkleringen pa neste side. Diskuter gjemne deltapelse med andre familismedlemmer. Du kan nar
som helst trekke ditt samtykke uten begrummelse. Dersom du senere ensker i trekke deg eller har sparsmal
il prosjektet, kan du kentakte din lokale prosjekilontalt eller prosjektleder professor
Bettina Husebae.

Sidel/2
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Samiykkeskjema til parerends, LIVE®Homs Path
Hva skjer med opplysningene om deg?

Vi skal ikke bruke informasjonen om deg il annet erm denne studien (s2 beskrivelse i informasjonsbrev). Du
har rett til inmsyn i registrert informasjonen o tiltak for sikring av disse. Du har rett til 3 korrigere eventuelle
feil. En kode kmytter ditt navn &l registrert informasjon, o denne er lagret adskilt op under beskyttelss. Alle
opplymingene behandles anonymt av tilkmyttede forskere. Data skal anonymiseres senest 5 ir etter
prosjiektshutt.

Regional komité for medisinsk og helssfaglip forskningsetikk har wvurdert prosjektet, og har gitt
forhindsgodljerming (REK Mord 2019/385). All informasjon oppbevares i henhold #l ny
personopplysningslov Etter ny personopplveningslov har behandlingsansvarlig, Universitetet i Bergen, op
prosjekileder Bettina Husebe ansvar for 2 sikre at behandlingen av dine opplysninger har st lovlig grurmlag.
Deette prosjektet har rettslig grunnlag i EUs personvernforordning artikkel 6 nr. 1a og artikkel 9 nr. 2a og ditt
samiykke. D har rett £ 4 klage pd behandlingen av dine opplysninger il Datatilsynet. Lagringen vi bruker
er sikker og informasjonen kan ikke spores tilbake til deg.

Moen deltagere vil bli spurt om i gjers infervjuer i tillegg. Vi ensker ogsa 4 kunne kontakte deg etter
prosjekiperioden pa 2 Ar dersom vi vil gjere en oppfelgingsstudie.

Vi samarbeider med forskere i EUVEES, og avidentifisert informasjon om deg vil lamne overferes tl disse i
utlandet. Samarbeidspartners fra Japan og USA kan £3 tilgang til data dersom de oppholder seg i Norge.
Prosjekfleder wvil sikre at dine opplysninger blir ivaretatt pid en trygg maite og i henhold #l EUs
personvernforordning. Koden som knytter deg til dine personidentifiserbare opplysninger vil ikke bl
utlevert. Resultatene vil bl publisert i internasjonale tidsskrift, pd internasjonale og nasjonale konferanser og
i generelle nyhetsmedier, slik at kunnskapen du har bidratt med i studien kommer flest mulig il gode.

Kontaktopplysninger

Diersom du har spersmail il prosjektet kan du kontakte din lokale progjekthontakt . Eventuelt kan
prosjektledsr wed Senter for Alders og Svkehjemsmedisin wed Universitetet i Bergen, Bettina Husebe
kontaktes: bettina lmsebo@uib no, telefon: 55 58 67 35.

Jeg samtvkker til 3 delta i progjektet og til at opply=ninger om meg brukes som beskrevet

Sted og dato Signatur

Nawm med blokkbokstaver

] [

Samivike Hl a bH koniakiet to ar etter
prosjekiperioden

Sidez/2
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9.4.3 Information to the GPs
The coordinators established contact with the PwD’s regular GP to inform on
participation by sending an (adopted) version of the following message in the

electronic medical record:

Kjare fastlege, Pasientens navn deltar i en nasjonal RCT studie (LIVE@Home.Path) og mottar nd
intervensjonen. Studien underseker om multikomponente tiltak i primarhelsetjenesten organisert
gjennom en koordinator (sykepleier med spesialfunksjon lokalisert i demensteamene) kan lette
situasjonen for eldre med demens/hukommelsessvikt og deres parerende. Koordinator er ansatt i

kommunen og vil ha minimum manedlig oppfelging av deltager.
Vi ensker at alle deltagere bestiller time for:

1. Medikamentgjennomgang: ber fokusere pa antikolinerge bivirkninger, samt medikamentenes
nytte/risiko-profil og interaksjoner (se gjerne Sjekkliste for legemiddelgjennomgang
utarbeidet av Legemiddelverket;
https://legemiddelverket.no/Documents/Bivirkninger%200g%20sikkerhet/R%C3%A5d%20ti
1%20helsepersonell/L egemiddelgjennomgang/Sjekkliste%20for%20legemiddelgjennomgang
-pdf).

2. Forhandssamtaler (Advanced Care Planning): ACP er en gjentagende prosess for okt
sykdomsforstaelse, verdidiskusjon, ensker for fremtidige mal, samt juridiske forhold (feks:
fremtidsfullmakt og verge) nar pasienten selv ikke er i stand til & ta egne avgjorelser;

https://tidsskriftet.no/2017/03/sprakspalten/forhandssamtaler-advance-care-planning.
Du vil motta en kortfattet oversikt om smerter, adferd, parerendebelastning, kognitive ressurser, samt
puls, blodtrykk og BMI datert for intervensjonsstart. Dersom demensdiagnose ikke er etablert,
oppfordrer vi til fullstendig utredning (vurder MMSE, klokketest, lab. og eventuelt bildediagnostikk;

https://aldring-og-helse-media.s3.amazonaws.com/documents/Leger 4s Mars2011.PDF).

Med vennlig hilsen koordinators navn (telefonnummer)
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9.4.4 Report utilized in the medication reviews

The coordinators provided the GPs in LIVE@Home.Path with the following report

presenting results from clinical assessments.

Pasient

Fadselsdato:

Dato: ‘

T': RSS: Gir overblikk av belastningen pd
é 3 omsorgsgivere. Jo hayere skire, jo hayere
o § belastning for pargrende. Skare pa mer enn
'.E_. 'g 23 ansees betydelig, men ingen klare grenser
E‘ a er etablert. Range [0, 60].
@5
@ 4=
g MoBID-2: Jo hgyere skare, jo mer smerter.
] Totalskére [0,10]
E
[
CMAI: Jo hayere skire, jo sterre
symptomtrykk. Range [29, 203].
c
2
“w
o
E-
[}
<
CSDD: lo hayere skare, jo alvorligere
symptembelastning. Range [0,38]. Skare 27
o5 indikerer depresjon, mens en skire = 12
-E g indikerer depresjon av moderat til alvorlig
E.l. E_ grad.
[
o a
NPI: Jo hayere skire, jo mer frekvent og/eller
uttalte symptomer.
o Totalt: Range [0,144]
-
]
‘w
K]
]
L2 a
Za
]
o3
w5
g =
]
E £
5 0
o
$a
O
s E
< a7
E MMSE: Jo bedre skére, jo bedre kognisjon.
-E Range [0,30]. Patologisk skare < 24p.
7
]
=
B 1QCODE: Vurderer kognitive endringer siste
E 10 4r. Snitttskdre >3.5 sannsynliggjer demens.
L lo hayere gjennomsnittsskare, jo starre
x'? 2 begrensninger.
[
£s
2 &
W O
_ Kg/m2. Undervektig < 18.4, Normalvektig
E 18.5-24.9, Overvekt 25.0-29.9, Fedme: >30
2 Slag/min
a
Systolisk/diastolisk, mmHg
5
2%
=
E Forklaring
o
a
o
o«
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9.5 The PAN.DEM study

9.5.1 Ethical approval

Q)REK

Region: Saksbehandler; Telefon: Var dato: Var referanse:;
REK nord Maren Melsba 77620748 06042020 10861

Deres referanse:

Bettina Husebg

10861 LIVE@Home.Path: Hva er viktig for deg? En intervensjonsstudie for
hjemmeboende med demens og deres parsrende

Forskningsansvarlig: Universitetet i Bergen

Seker: Bettina Husebo

REKSs vurdering

Vi viser til seknad om prosjektendring for ovennevnte forskningsprosjekt mottatt
03.04.2020 samt tilleggsinformasjon mottatt samme dato. Seknaden er behandlet av
sckretariatet 1 REK nord pa delegert fullmakt fra komiteen, med hjemmel i
forskningsetikkforskriften § 7, ferste ledd, tredje punktum. Seknaden er vurdert med

hjemmel i helseforskningsloven § 11.

Prosjektleder opplyser i endringsseknaden at endringen gjelder revidert informasjonsskriv
med reservasjonsrett til parerende som deltar.

REK har ingen innvendinger til den omsekte endringen. Oversendt informasjonsskriv er

godkjent for bruk.

Etter fullmakt er det fattet felgende

Vedtak
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Godkjent

Med hjemmel i helseforskningsloven § 11 godkjennes prosjektendringen.

Med vennlig hilsen

May Britt Rossvoll
sekretariatsleder

Maren Johannessen Melsbo
radgiver

Klageadgang

Du kan klage pa komiteens vedtak, jf. forvaltningsloven § 28 flg. Klagen sendes til REK
nord. Klagefristen er tre uker fra du mottar dette brevet. Dersom vedtaket opprettholdes av
REK nord, sendes klagen videre til Den nasjonale forskningsetiske komité for medisin og
helsefag (NEM) for endelig vurdering.
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9.5.2 Information to the participants

INFOEMASJONSBREV: FPAN.DEM

Telefonintervju med parerende om Covid-19

som tillegg til
LIVE@Home.Path-studien

Dette er et informasjonsbrev til deg som er parerende og deltar i studien LIVEEHome Path.
LIVE@Home Path er en intervensjonsstudie som underseker hvordan personer med
demens/hukommelsessvikt kan bo trygt og godt hjemme =3 lenge som mulig, med fokus ogsa
pa den parerende. Sentralt er opplering og kurs, bruk av velferdsteknologi, kontakt med
frivillige og myndiggjering i beslutningsprosesser. Studien gjennomfaeres av Senter for Alders
og Sykehjemsmedisin ved Universitetet i Bergen.

Den pagaende Covid-19 pandemien har medfert ekstraordinzre tiltak og endret hverdagsliv
for mange. Vi ensker & underseke situasjonen for hjemmeboende eldre med
demens/hukommelsessvikt og deres parerende under pandemien. Tema som bereres er
forstaelse og bekymring over pandemi-situasjonen, adferds- og psvkologiske symptomer
(APSD), helsetjenestebruk, sosialt nettverk, eventuelle frivillige tjenester, samt situasjonen i
sin helhet.

Telefonintervju av parerende wil gjenmomferes som supplement til de halvarlige
hjemmebesekene som inngar i LIVEEHome Path. Vi anslir at et intervju tar om lag 5-15
minutter.

Du har rett til & motsette deg datainnsamling, da det er helt frivillig a svare pa disse
spersmalene. Dersom du ensker 3 reservere deg, informerer du datainnsamler direkte nar
han/hun ringer deg, sender epost til live@uib no / mare gedde@uibno eller ringer Marie
Gedde: . A reservere seg mot telefonintervjuet vil verken pavirke rett til helsehjelp
eller deltagelse/vtterligere tienester som del av LIVEEHome Path-studien. Du kan nar som
helst trekke tilbake dine opplysninger, endre eventuelle feil, eller gi andre tilbakemeldinger
ved 3 sene epost il LiveEuib no eller kontakte Marie Gedde;

Oppdateringen av forskningsprotokollen er 1 oversnsstemmelse med gjeldende lovverk og i
sin helhet godkjent av Regional Etiske Komite (2019/385/REK Nord).

Med vennlig hilsen

Marie Gedde
PhD stipendiat,

Fi vegne av LIVEEHome Path-gruppen ved Universitetet i Bergen, Hogskolen pa Vestlandet, NORCE,
Haraldsplass Diakonale Sykehus o Verdighetssenterst
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nursing homes
dementia

Gedde et al.

(antipsychotics, anxiolytics, bypnotics or sedatives, antidepressants, and antide-
mentia drugs); Neuropsychiatric Inventory Nursing Home Version (NPI-NH) and
Cornell Scale of Depression in Dementia (CSDD); Lawton and Brody’s Physical
Self Maintenance Scale (PSMS). Results: Compared to control, the mean change
in prescribed psychotropic drugs was reduced both in total and regular number,
while mean changes in NPI-NH and CSDD scores did not differ between the
groups. Mean change in PSMS showed improvement in the intervention group,
and deterioration in the control group. Conclusion: Medication reviews using
collegial mentoring and systematic clinical evaluation led to safe deprescribing,
as the reductions in psychotropic drug use did not negatively affect BPSD, while
ADL improved. (Am ] Geriatr Psychiatry 2021; 29:304—315)

OBJECTIVE

he introduction of psychotropic drugs in the
1950s revolutionized the understanding and
treatment of severe psychiatric disorders, undoubt-
edly alleviating the symptom burden and improving
daily functioning for persons with severe affective
and psychotic disorders." Today, these drugs are
often used off-label, thus the use of psychotropic
drugs for managing behavioral and psychological
symptoms of dementia (BPSD) warrants special atten-
tion.””” BPSD such as delusions, hallucinations, agita-
tion, anxiety, and aberrant motor behavior are
associated with poorer physical and cognitive func-
tioning as symptoms persist and reoccur in the course
of dementia.>*"® Nonpharmacological approaches
are the preferred first-line treatment, although severe
and persistent symptoms may require pharmacologi-
cal therapy.” However, treating BPSD with multiple
psychotropic drugs like antipsychotics, anxiolytics,
hypnotics or sedatives, and antidepressants often has
limited therapeutic effect and compromises activities
of daily living (ADL), and may even cause adverse,
potentially fatal, side effects for elderly patients.”””
In recent years, several clinical trials have aimed at
optimization and reduction of psychotropic drug use in
nursing home patients.>” > These interventions typi-
cally addressed antidepressant and antipsychotic drug
use, with varying strategies, designs, and outcome
measures. Concomitantly, the term deprescribing grad-
ually developed and is now regarded as part of the pre-
scription continuum for proactive, patient-centered
therapy.'* Reeve et al. defined deprescribing as “the
process of withdrawal of an inappropriate medication,

Am J Geriatr Psychiatry 29:3, March 2021

supervised by a health care professional with the goal
of managing polypharmacy and improving out-
comes.”'* A recent systematic review on randomized
controlled trials (RCTs) identified psychotropic drugs
as the least responsive to deprescribing interventions
among medications prescribed for chronic psychiatric
and somatic conditions.'® Further, it highlighted indi-
vidualized drug recommendations and clinical assess-
ments as necessary for the detection of symptom
exacerbation and adverse effects to success with depres-
cribing. Even so, no previous RCT has explored the pro-
cess of deprescribing as applied to all major groups of
psychotropic drugs, while additionally evaluating the
clinically relevant impact on BPSD and ADL.

Gulla et al. developed a method for interprofes-
sional medication reviews using collegial mentoring
and systematic clinical evaluation in nursing homes. "
They implemented this strategy as a key component
of the COSMOS trial, a multicomponent RCT, which
also focused on communication, pain management,
activities, and safety for nursing home patients.'” In
this study, we aim to investigate the effect of medica-
tion reviews on mean changes in the number of pre-
scribed psychotropic drugs by using collegial
mentoring and systematic clinical evaluation in the
COSMOS trial, as well as explore if and how this
approach is associated with changes in BPSD and
ADL.

METHODS

This study presents secondary analyses of the 4-
month multicenter, multicomponent, cluster-random-
ized, single-blinded controlled COSMOS trial.
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Procedure

Intervention: The intervention consisted of five
components, mirrored in the acronym COSMOS:
Communication and advanced care planning, Sys-
tematic pain management, Medication reviews with
collegial mentoring, Organization of activities
adjusted to the individuals’ need and preferences,
and Safety. All the COSMOS components were imple-
mented simultaneously in the nursing home units
allocated to the intervention. The design, implementa-
tion process, and the primary outcome (Quality of
Life) are described in detail elsewhere.'®™ '

The local nursing home physician performed the
medication reviews together with a nurse and two
research physicians (CG and BSH), who provided colle-
gial mentoring. To structure the medication reviews,
they utilized reports on validated assessment tools for
the following: BPSD; ADL; pain; cognitive status and
ability; well-being and quality of life; blood pressure;
pulse; and body mass index.''” The medical history
including somatic and psychiatric diagnoses, as well as
any laboratory test results requested by the nursing
home physician, aided the revision of current drug use.
A combination of the Norwegian Medical Agency’s
guidelines for medication reviews and the START or
STOPP criteria, together with Duran et al.’s list of drugs
with anticholinergic profiles available in Norway,
assisted the medication reviews.'”™®' To detect drug
interactions, nurses ran each patient’s medication list
through a database.”” Nurses empowered patients and
next of kin by incorporating their wishes and concerns
into the medication reviews. The nursing home physi-
cian was responsible for medical treatment and any final
decisions. An individual patient log tracked the clinical
status and changes.

Control: Patients allocated to the control group
received treatment as usual.

Sample

Nursing homes from eight municipalities of vari-
ous size in Southern Norway were invited to partici-
pate in the COSMOS trial. The nursing home
managers first authorized participation in the trial.
Then a statistician randomized the units (clusters) of
the participating nursing homes into an intervention
and control group. Patients were recruited and
included in the study from August 1, 2014 to March
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15, 2015. Patients were followed for 4 months, with
the last assessment on June 26, 2015. Patients aged
>65 years with at least 2 weeks of residency in nurs-
ing homes were eligible. Exclusion criteria were
schizophrenia and a life expectancy < of 6 months.'”
Patients were lost at follow-up if they deceased or
moved from the nursing home unit.

Of patients not lost to follow-up at 4 months, this
study includes all controls and those patients in the
intervention group who received medication reviews
(Fig. 1: Flowchart). As shown in Figure 1, number of
deceased patients were similar between the interven-
tion and control group at 4 months follow-up.

Assessments

The primary outcome measure was mean change
compared to baseline in numbers of prescribed psy-
chotropic drugs, both in total and regularly at 4
months. The total number of prescribed drugs was
the sum of regular and on-demand drug prescriptions
of unique substances on the day of data collection. All
drugs given on a set schedule counted as regularly
prescribed drugs, and all others were considered on-
demand. The following Anatomical Therapeutic
Chemical Index classes qualified as psychotropic
drugs: antipsychotics (NO05A), anxiolytics (NO5B),
hypnotics or sedatives (NO05C), antidepressants
(NO6A), and antidementia drugs (N06D).*

The secondary outcome measures were mean changes in
1) BPSD estimated by the Neuropsychiatric Inventory-
Nursing Home Version (NPI-NH) and the Cornell Scale
for Depression in Dementia (CSDD), and 2) ADL evalu-
ated by Physical Self Maintenance Scale (PSMS).* %
NPI-NH is a validated, proxy-rated instrument with
high inter-rater reliability, determining the frequency
(range: 1—4) and severity (range: 1-3) of 12 domains of
BPSD over the preceding 4 weeks: delusions, hallucina-
tions, agitation, depression, anxiety, euphoria, apathy,
disinhibitions, irritability, aberrant motorial behavior,
sleep disturbances, and appetite changes.** The score for
each domain is the frequency x severity product (range:
0-12), with domain scores >4 indicating symptoms of
clinical relevance.” Adding the domain scores generates
the NPI total score. CSDD is a proxy-rated instrument
with good validity and reliability in screening persons
with cognitive impairment or dementia for depression.”
A total score of >8 indicates depression of clinical impor-
tance (range: 0—38). PSMS is valid and reliable for
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FIGURE 1. Patient flow in the COSMOS trial; CONSORT 2010 flow diagram. CONSORT: Consolidated Standards of Reporting Stand-

ards; n: sample.
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+ Excluded from analysis as medication
review was not performed (n= 33)

assessing each of the following six areas of ADL: feeding,
dressing, grooming, physical ambulation, toileting, and
showering.”® Each area is rated on a five-point scale from
full independence to full dependence (range: 6—30).

The other variables — age, sex, diagnoses by The
International Classification of Primary Care, and the
mini-mental status evaluation (MMSE) — were regis-
tered at baseline.””*® MMSE is a valid test of cognitive
function assessing orientation, registration, attention,
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calculation, recalling, language manipulation, and the
ability to follow commands (range: 0—30). A lower
score indicates vaster impairment, of which <20 is
characteristic of dementia.””

Statistical Analysis

We described baseline characteristics by frequency,
percentage, mean, and standard deviation (SD).
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Welch’s unequal variance t test was used to compare legal guardian received verbal and written informa-
the change between groups. In line with previous tion about the trial. If capable, the patient gave writ-
studies, we calculated the total scores without substi- ten, informed consent in direct conversation. If not,
tution for MMSE, NPI-NH, and CSDD when 80% of the next of kin or legal guardian provided presumed
questions were answered and performed complete consent based on their determination of whether the
case analysis.'® The level of significance was p value patient, when he or she was able, would have agreed
<0.05. We used multilevel mixed-effect negative bino- to participate. The Regional Committees for Medical
mial regression for modeling the number of pre- and Health Ethics approved the trial (2013/1765),
scribed psychotropic drugs over time for the and ClinicalTrials.gov (NCT02238652) received the
intervention and control group. The analysis was car- requisition prior to trial start.

ried out with time and unit as random effects to
account for local variations in nursing home units.
We performed all analysis with Stata or IC, release 16
(StataCorp LP, College Station, TX). RESULTS

Of the 723 nursing home patients enrolled in the
COSMOS trial, we included in this study 428 patients

Ethics e 1
not lost at the 4-month follow-up stratified into an
The trial followed the recommendations of the intervention (N=217) and control (N=211) group
Regional Committees for Medical and Health Ethics (Fig. 1 and Table 1). Participants had a mean age of 86
and Norwegian legislation concerning the matter of (SD: 7.6), and 325 (76%) were female. The mean

consent. All eligible patients and their next of kin or MMSE score was 12 (SD: 7.7), and 274 (64%) had a

TABLE 1. Baseline Characteristics for the Selected Sample of 428 Nursing Home Patients From the COSMOS Trial

Intervention Control
(N=217) (N=211)
Mean (SD) n (%) Mean (SD) n (%)
Demography
Sex, female 165 76) 160 (76)
Age 86.28 (7.95) 86.60 7.21)
Number of diagnoses 3.98 (3.03) 4.25 3.37)
Diagnosis of demented 141 65) 133 63)
MMSE 11.45 (7.47) 175 (€20} 12.09 (7.93) 155 73)
Drugs in general
Total number 10.92 (4.60) 216 (100) 10.90 (4.69) 207 ©8)
Regularly 7.49 (3.55) 214 99) 7.63 3.75) 207 ©8)
On-demand 3.44 2.28) 204 [€2)) 3.27 (2.00) 195 ©2)
Psychotropic drugs
Total number 2.18 (1.60) 187 86) 2.24 (1.65) 175 @83
Regularly 1.30 (1.19) 154 (@) 1.36 (1.24) 153 73)
>1 regularly 1.83 1.0 154 7D 1.87 1.07) 153 73
>3 regularly 3.55 0.62) 31 (14) 3.50 ©.77) 36 an
Classes regularly prescribed
Antipsychotic drugs 0.19 0.45) 37 an 0.13 0.38) 25 a2y
Anxiolytic drugs 0.21 (0.43) 44 [e{V) 0.25 0.50) 48 23)
Hypnotic or sedative drugs 0.28 0.49) 57 (26) 0.36 (0.55) 69 (33)
Antidepressant drugs 0.46 (0.63) 85 [€))) 0.45 (0.58) 86 “n
Antidementia drugs 0.15 0.37) 32 (15) 0.16 0.37) 34 16)

N: sample; n: number of patients; SD: standard deviation; MMSE: mini-mental status evaluation; range 0—30, a lower score indicates vaster
impairment of which <20 is characteristic for dementia. Diagnoses per the International Classification of Primary Care (ICPC). All drugs set in a
schedule are regarded as regularly prescribed drugs; all other drugs were registered as on-demand. Drugs prescribed regularly plus those on-
demand equals the total number of prescribed drugs. Psychotropic drugs: antipsychotics (NO5A), anxiolytics (NO5B), hypnotics or sedatives
(N050), antidepressants (NOGA), and antidementia drugs (NO6D) according to the Anatomical Therapeutic Chemical Index (ATC).
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TABLE 2. Secondary Outcome Measures at Baseline for the Selected Sample of 428 Nursing Home Patients From the COSMOS Trial
Intervention Control
(N=217) (N=211)
Mean (SD) n Mean (SD) n
Behavioral and psychological symptoms of dementia
NPI-NH
Total score 17.49 8.97) 215 17.61 21.12) 204
Domains
Delusions 1.37 (2.88) 216 1.87 3.52) 204
Hallucinations 0.69 (2.05) 216 0.86 (2.54) 206
Agitation 2.15 (3.49) 213 1.89 (3.43) 204
Depression 2.49 3.67) 214 1.80 (3.21) 204
Anxiety 2.20 (3.84) 214 2.35 (3.82) 205
Euphoria 0.35 (1.46) 214 0.39 (1.55) 205
Apathy 1.26 (2.65) 213 1.00 (2.249) 203
Disinhibitions 1.25 (2.79) 216 131 (2.84) 204
Irritability 2.57 (3.45) 214 2.77 (3.82) 205
Aberrant motor behavior 0.85 (2.49) 213 1.20 (3.149) 205
Sleep disturbances 1.61 3.18) 215 1.65 (3.06) 204
Appetite changes 1.26 (2.65) 213 1.00 (2.24) 203
>1 domain of clinical relevance, n (%) 154 [@2)) 217 134 649 211
CSDD
Total score 7.30 (6.33) 214 7.56 (6.40) 205
Total score of clinical relevance, n (%) 85 39 214 90 43) 205
Level of functioning
PSMS total score 17.25 (5.19) 216 16.43 (5.49) 206
Toileting 2.90 a.s7n 216 259 (1.47) 206
Feeding 1.71 (1.09) 216 1.70 (1.06) 206
Dressing 3.07 1.17) 216 2.96 (1.30) 206
Grooming 3.39 ©.97) 216 3.25 (1.1 206
Physical ambulation 2.79 0.93) 216 2.77 (0.88) 206
Showering 3.38 0.98) 216 3.19 (1.02) 205

N: sample; n: number of patients; SD: standard deviation; NPI-NH: 12 item Neuropsychiatric Inventory Nursing Home Version, total scores range
0—144, domain scores range 0—12; scores >4 are considered of clinical relevance; CSDD: Cornell Scale of Depression in Dementia, total scores
range 0—38, scores >8 are considered of clinical relevance; PSMS, Lawton and Brody’s Physical Self Maintenance Scale, range 6—30, higher scores

indicate a lower level of functioning in activities of daily living.

formal diagnosis of dementia. Three hundred and
seven (72%) patients used psychotropic drugs regu-
larly, and 67 (16%) used three or more, while 268
(63%) received psychotropic drugs on-demand. Anti-
depressants were the most frequent regularly pre-
scribed psychotropic drug (40%; Table 1), while
anxiolytics were most often prescribed on-demand
(48%, data not shown). Clinically relevant BPSD
assessed by NPI-NH were present for 288 (67%)
patients, with the highest mean scores occurring in
the domains of irritability and anxiety (Table 2).
According to the CSDD, 175 (41%) met the criteria for
clinical relevant depression (Table 2). The overall
mean PSMS score was 17 (SD: 5.3).

From baseline to month 4, 74 (34%) patients in the
intervention group discontinued at least one prescribed
psychotropic drug, given either regularly or on-
demand; the corresponding number was 30 (14%)
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among those randomized into the control group (Panel
1a, Fig. 2). Similarly, 56 (26%) patients in the interven-
tion group and 24 (11%) in the control group discontin-
ued any regularly prescribed psychotropic drugs (Panel
2a, Fig. 2). Panel 1b and 2b of Figure 2 visualizes the
mean changes in psychotropic drug use stratified by the
number of prescribed psychotropics in the intervention
and control groups. Table 3 quantifies these reductions,
showing that the number of discontinued drugs in the
intervention group increased by higher numbers of psy-
chotropic drugs at baseline. Patients in the intervention
group who were regularly prescribed three or more
psychotropic drugs at baseline (n=31) had a signifi-
cantly higher mean reduction compared to the control
group (n =36; Table 3). Compared to the control group,
the regular use of hypnotics or sedatives (N05C) and
antidepressant drugs (N06A) were reduced during the
intervention (Table 3), while no difference in mean
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FIGURE 2. Changes in prescribed psychotropic drugs at 4 months versus baseline for the selected sample of 428 nursing home
patients from the COSMOS trial. Panel 1 illustrates changes in the total number of prescribed psychotropic drugs. Panel 2 illustrates
changes in regularly prescribed psychotropic drugs. Mean changes stratified by the number of prescribed psychotropic drugs at

baseline; (1b) the total number and (2b) in regular use.
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change for antipsychotics (NO5A), anxiolytics (NO5B),
and antidementia drugs (N06D) were found.

The mean change in total NPI-NH score did not
differ between the intervention group and the control
group, nor did the domain scores or the mean change
in the CSDD total score (Table 3). Level of functioning
in ADL, measured by the PSMS total score at month
4, improved overall for the intervention group and
worsened in the control group, yet none of the dis-
crete items differed (Table 3).

We performed a multilevel mixed-effect negative
binomial regression with random effects of time and
nursing home clusters and found no association
between time and cluster variations regarding pre-
scribed psychotropic drugs by total number or regularly
prescription (data not shown). Defining antiepileptic
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drugs (N03A)* as psychotropic drugs increased the
number of patients using psychotropic drugs at baseline
by three persons, in both the intervention and control
group. This led to no alterations in the primary and sec-
ondary outcome measures (data not shown). As a mea-
sure of adverse events, we conducted a post hoc
analysis, showing no differences in hospitalizations
between the groups at follow-up (data not shown).

DISCUSSION

Our medication review based on collegial mentor-
ing and systematic clinical evaluation reduced the
prescription of psychotropic drugs in nursing home
patients without any deterioration in their behavioral
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TABLE 3. Changes Within the Intervention and Control Group at 4 Months Versus Baseline for the Selected Sample of 428 Nursing

Home Patients From the COSMOS Trial

Four Months Versus Baseline

Intervention Control
(N=217) (N=211)
Mean (SD) n Mean (SD) n df p Value*
Drugs in general
Total number -1.31 2.90) 217 -0.31 (1.92) 211 418 <0.001
Regularly -0.99 (2.32) 217 -0.30 1.69) 211 418 <0.001
Psychotropic drugs
Total number -0.34 (1.01) 217 0.01 ©.77 211 426 <0.001
Regularly -0.21 0.78) 217 0.02 0.61) 211 426 <0.001
>1 regularly -0.37 (0.82) 154 -0.05 (0.65) 153 305 <0.001
>3 regularly -0.97 (1.05) 31 -0.17 (0.65) 36 65 <0.001
Classes regularly prescribed
Antipsychotic drugs -0.02 (0.33) 217 0.02 0.23) 211 426 0.087
Anxiolytic drugs -0.01 0.33) 217 -0.01 0.32) 211 426 0.874
Hypnotic or sedative drugs -0.03 0.39 217 0.06 0.33) 211 426 0.011
Antidepressants drugs -0.11 (0.46) 217 0.02 (0.36) 211 426 0.041
Antidementia drugs -0.04 ©.27) 217 -0.02 (0.18) 211 426 0.555
Behavioral and psychological symptoms of demented
NPI-NH
Total score -3.41 (20.63) 212 -0.90 17.07) 200 410 0.180
Domains
Delusions -0.31 (3.28) 213 -0.10 (3.249) 201 412 0.532
Hallucinations 0.02 2.21) 215 0.00 (2.32) 203 416 0.899
Agitation 0.75 (3.49 212 -0.36 (3.22) 201 411 0.242
Depression -0.63 (4.10) 209 -0.19 .7D 199 406 0.203
Anxiety -0.23 397 209 -0.43 (3.49) 201 408 0.592
Euphoria -0.11 (1.48) 211 0.20 (1.88) 202 411 0.058
Apathy -0.30 (3.26) 211 0.14 (2.41) 198 407 0.124
Disinhibitions 0.21 (2.94) 215 0.14 2.93) 200 413 0.226
Irritability -0.68 (3.88) 210 0.31 3.3D 201 409 0.303
Aberrant motor behavior -0.08 (2.60) 211 -0.06 3.37) 202 411 0.943
Sleep disturbances -0.25 (2.92) 215 -0.25 (2.82) 201 414 0.993
Appetite changes 0.18 (3.28) 212 0.32 (2.18) 198 408 0.615
CSDD
Total score -0.18 (6.05) 213 -0.14 (5.66) 202 413 0.945
Level of functioning
PSMS total score -0.13 (4.22) 216 0.73 (3.45) 204 418 0.023
Toileting 0.01 (1.33) 216 0.15 (1.31) 203 417 0.196
Feeding 0.12 (0.95) 216 0.17 0.76) 203 417 0.501
Dressing 0.01 (1.10) 216 0.20 (0.90) 203 417 0.058
Grooming -0.04 (1.00) 214 0.13 0.849) 201 413 0.061
Physical ambulation 0.02 (0.86) 216 0.13 (0.74) 204 418 0.165
Showering -0.18 (1.12) 216 0.00 (1.06) 203 417 0.091

N: sample; n: number of patients; SD: standard deviation; df: degrees of freedom; NPI-NH: 12 item Neuropsychiatric Inventory Nursing Home
Version, total scores range 0—144, domain scores range 0—12; CSDD: Cornell Scale of Depression in Dementia, total score range 0—38; PSMS: Law-
ton and Brody’s Physical Self Maintenance Scale, range 6—30, higher scores indicate a lower level of functioning in activities of daily living.

*Welch’s unequal variance t test was used to compare the change between groups. All drugs set in a schedule are regarded as regularly pre-
scribed drugs, all other drugs were registered as on-demand. Adding drugs regularly prescribed drugs to on-demand equals the total number of pre-
scribed drugs. Psychotropic drugs: antipsychotics (NO5A), anxiolytics (NO5B), hypnotics or sedatives (NO5C), antidepressants (NO6A), and
antidementia drugs (NO6D) according to the Anatomical Therapeutic Chemical Index (ATC).

disturbances. Highest reductions in number of psy-
chotropic drugs were found among patients who
received several at baseline. Most frequently, antide-
pressants and sedatives were reduced, leading to a
significant clinical improvement in the patients’
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physical function. Even though we acknowledge that
psychotropic drugs are beneficial for some, our find-
ings emphasize that less inappropriate psychotropic
drug prescription has the potential for more and better
physical function in nursing home patients.
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We report an overall reduction in use of psychotro-
pic drugs, which did not lead to compensatory
increased use of psychotropic drugs on demand. A
noncontrolled study conducted psychotropic pre-
scription reviews solely based on medical records in
aged care facilities, resulting in a 24% discontinuation
of antipsychotic drugs and benzodiazepines.'' This
resembles our finding of a modest reduction in regu-
larly prescribed psychotropic drugs after a 4-month
follow-up. However, joint reviews integrating meas-
ures of cognitive and physical impairment in a pre- or
postintervention trial greatly reduced persistent use
of the major classes of psychotropic drugs in institu-
tionalized patients with dementia.'”> We found the
highest reductions among patients receiving several
psychotropic drugs and those classes of drugs most
often prescribed in nursing homes today, namely
antidepressants and hypnotics or sedatives.” The
major attention given to the possible overuse of, in
particular, antipsychotic medication in nursing homes
the last decade in many ways paved the way for the
development of the COSMOS intervention.”” As
such, relatively few patients used these drugs at base-
line (Table 1), partly explaining the lack of significant
reductions in use of antipsychotic medication.

This is the first RCT that reports on BPSD concern-
ing the process of deprescribing more than two clas-
ses of psychotropic drugs in a nursing home sample.
Despite reductions in overall psychotropic drug use,
we found no emerging difference in BPSD between
the intervention and control group, supported by pre-
vious reports indicating that separate classes of psy-
chotropic drugs can be safely withdrawn if done
cautiously.'>*” In several cohorts, multi-psychotropic
drug use was associated with severe BPSD, illustrat-
ing the symptom complexity and therapeutic short-
comings of available medication.’” The highly
remitting and relapsing course of BPSD further com-
plicates interpretations of the cause and effects of
these drugs, whose side effects such as latency, apa-
thy, and anxiety might also mimic BPSD.>”"! The
randomized CATIE-AD trial found similar symptom-
trajectories of BPSD, irrespective of treatment with
second-generation antipsychotic drugs among 371
patients with Alzheimer’s dementia.”” The retrospec-
tive reporting from the HALT study found that anti-
psychotic medication were prescribed as a
maintenance treatment, despite absence of BPSD, and
that standardized medication review alone were
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insufficient to withdraw prolonged administration of
antipsychotics in long-term care.'” However, the
DESEP trial induced exacerbating depressive symp-
toms following an intervention exclusively compris-
ing randomized discontinuation of antidepressants
for nursing home patients with BPSD and dementia.’
In contrast, the WHELD trial randomized nursing
home patients into antipsychotic review alone or in
combination with social and physical exercise.” The
results showed that BPSD increased in the group that
only received medication reviews, underlining the
importance of nonpharmacological interventions
implemented alongside medication reviews. In our
trial, all the additional COSMOS components — com-
munication and advanced care planning, pain man-
agement, activities, and focus on safety — likely
contributed to the stabilization of BPSD following
medication reviews.”>'” Differing designs and popu-
lations obviously challenge direct comparisons of
interventions solely reviewing medication contrasting
those additionally including nonpharmacological ele-
ments. Nonetheless, these reports consolidate the
COSMOS strategy for individualized care by incorpo-
rating assessments of BPSD and identifying both
underlying medical issues and unmet needs in combi-
nation with nonpharmacological approaches, balanc-
ing the twin traps of overtreatment and therapeutic
nihilism in nursing home medicine.””"*¥*

During this 4-month study, the patients in the
intervention group improved in ADL, whereas the
dependency of the control group was aggravated.
Our findings are encouraging, as the loss of ADL
skills in dementia are regarded as irreversible.”” A
range of factors including progression of cognitive
impairment, BPSD, and psychotropic drugs condition
the loss of ADL skills, likely increasing the risk of
exacerbating BPSD.%*!* This can, in a worst case sce-
nario, initiate a self-enforcing circle of accumulating
and lingering psychotropic drug therapy, again
aggravating dependence in ADL.>*'" Few studies
have explored the association between pharmacologi-
cal treatment of BPSD and ADL. Some have found
advantageous effects, particular concerning the use of
antidepressants, although it is debated whether this
effect is of clinical relevance.”*” Anxiolytic drugs,
however, substantially impaired ADL, despite
improvement in BPSD among 89 patients with
dementia admitted to acute psychogeriatric inpatient
wards.” Further, antipsychotics, in addition to
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anxiolytics, were associated with functional decline in
ADL for 236 home-dwelling elderly with dementia.”
Interestingly, Global Assessment of Functioning score
improved by electroconvulsive treatment in agitated
elderly patients with dementia, while both BPSD and
psychotropic drug use decreased.’’ Nevertheless, being
a tool for overall assessment of functioning, the Global
Assessment of Functioning score describes how well
the patient meets various problems-in-living and does
not equate to ADL per se. That being said, their find-
ings corroborate a more dynamic understanding of
ADL in dementia as reversible through both pharmaco-
logical and nonpharmacological interventions.

A principal strength of the COSMOS trial is the rig-
orous method for comprehensive medication review
with a multidisciplinary, systematic approach that uti-
lizes validated assessments.'® Physicians working in
municipal nursing homes, the majority being general
practitioners, were recruited to the trial and placed in
charge of undertaking the medication reviews and fur-
ther treatment. This suggests that the method can be
adapted in other first-line clinical settings, not determi-
nant on specialist qualifications. Further, the COSMOS
trial is the largest RCT conducted in an unselected sam-
ple of nursing home patients, yielding high generaliz-
ability of our findings. The large sample size allowed
for the investigation of several classes of psychotropic
drugs prescribed regularly and on-demand, including
their associations with clinically relevant outcomes,
such as BPSD and physical functioning.

Our findings should be interpreted in light of some
limitations. This was a completers only analysis limiting
the generalizability to nondeceased patients. Some of the
physicians responsible for the systematic medication
reviews worked in both the intervention and control
units. Therefore, the principles for medication reviews
could have contaminated the outcomes of the control
group, possibly reducing the difference in change in psy-
chotropic drugs between our two comparison groups.
We also expect a reduced intervention effect caused by
treatment that was started during admission to hospital
or prescribed by external physicians not familiar with
the COSMOS trial, as indications and durations of ther-
apy were not registered. Some aspects of the COSMOS
intervention are likely less feasible in clinical practice,
due to resource demanding nonpharmacological com-
ponents and logistics, such as researchers mentoring the
nursing home physicians in performing medication
reviews.'® Due to multiple testing, the chance of false-
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positive findings increase. Further, we did not consider
defined daily doses of the various classes of psychotro-
pic drugs, nor other influencing factors on BPSD such as
pain assessments and analgesics. As data on BPSD and
ADL had to be assessed by the caregivers most proxi-
mate to the patients being the once also delivering the
intervention, the single-blinded design can increase the
risk of reporting bias.

CONCLUSION

Medication review with collegial mentoring based on
systematic clinical evaluation reduced the prescription
of psychotropic drugs in nursing home patients without
deterioration in BPSD, yet independence in ADL
improved. This illustrates that less is actually more con-
cerning psychotropic drug use and overall functioning.
Our procedure represents valuable decision-making
support for the clinician to establish and maintain
appropriate psychotropic prescribing in nursing homes.
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Abstract

Background: There is limited knowledge regarding the process of deprescribing psychotropic drugs to people with
dementia (PwD) conducted by general practitioners (GP). We investigated the impact of a multicomponent interven-
tion, emphasizing medication reviews, on psychotropic drugs and behavioral and psychological symptoms (BPSD) in
home-dwelling PwD and quantified change in patient-GP communication evaluated by their informal caregivers.

Methods: LIVE@Home.Path is a stepped-wedge closed-cohort cluster randomized controlled trial for people with
mild to moderate dementia aged >65 and their informal caregivers (dyads) in Norway. Complementary to health care
as usual (control condition), municipal coordinators implemented the multicomponent LIVE intervention: Learning,
Innovation, Volunteer support, and Empowerment (including medication review by the PwD's regular GPs). Block-ran-
domization was used to allocate dyads in three groups receiving the intervention sequentially in periods of 6 months
duration. Prepandemic data from the first period is reported, resulting in a 1:2 intervention-to-control ratio. Primary
outcome was change in psychotropic drug use. Secondary outcomes were changes in BPSD by Neuropsychiatric
Inventory and Cornell Scale of Depression in Dementia and patient-GP communication by an adaption of the Clinical
Global Impression of Change.

Results: Four hundred thirty-eight dyads were screened, 280 included, and 237 participated at 6 months (interven-
tion group n=67; control condition n=170). At baseline, 63% used psychotropic medication regularly: antidementia
drugs (47%), antidepressants (13%), hypnotics/sedatives (139%), antipsychotics (5%), and anxiolytics (2%). At 6 months,
medication reviews were more frequently conducted in the intervention group compared to control (66% vs 42%,
P=0.001). We found no differences regarding a change in drug use and BPSD. Patient-GP communication enhanced
in the intervention group (mean score 0.95 [standard deviation 1.68] vs 0.41 [1.34], P=0.022). In the intervention
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group, control group, and overall sample, the informal caregivers of those who had their medications reviewed
reported improved patient-GP communication compared to those who did not.

Conclusions: Change in psychotropic drug use and BPSD did not differ, even though patient-GP communication
improved with medication reviews. Restricted psychotropic drug use among PwD likely reflects more judicious pre-
scribing practices in recent years. Nevertheless, medication reviews could be cultivated to optimize pharmacologic

treatment for this complex population.

Trial registration: ClinicalTrials.gov: NCT04043364; registered 15/03/2019.

Keywords: Medication review, Deprescribing, Multicomponent intervention, Psychotropic drugs, Behavioral and
psychological symptoms of dementia, Neuropsychiatric symptoms, Dementia, Home-dwelling, LIVE@Home.Path

Background

The number of people with dementia (PwD) is growing
dramatically, and the increased disease burden is impact-
ing health care services and societies worldwide [1].
Dementia is a chronic syndrome characterized by pro-
gressive cognitive impairments that interfere with daily
living, usually accompanied by behavioral and psycho-
logical symptoms (BPSD) [1, 2]. BPSD consist of changes
in behavior, mood, thoughts, and perception that can be
very stressful for the individual and their informal car-
egivers (family members) [2]. Furthermore, BPSD are
associated with poorer cognitive and everyday function-
ing, which can increase the risk of early transfer from
home to permanent nursing home care and reduce life
expectancy [3, 4].

Non-pharmacological interventions are recommended
as the first-line approach to target BPSD [5, 6]. Although
the effects of antipsychotics, anxiolytics, hypnotics and
sedatives, antidepressants, and antidementia drugs are
modest, these medications may be relegated as a sec-
ond-line treatment when severe symptoms persist [5, 6].
Moreover, psychotropic drugs may increase the risk of
functional decline, strokes, falls, and even early death in
this population [7, 8].

The combination and long-term use of these drugs
warrant special attention. In a population-based sam-
ple from England (n=27,090), Richardson et al. (2020)
documented that PwD prescribed with Z-hypnotics
were more likely to also receive antipsychotics and
antidepressants [9]. Similarly, an Italian registry study
(n=24,735) demonstrated that community-dwelling PwD
using antidepressants or antidementia drugs had higher
odds of being prescribed antipsychotic medication [10].
Even more, 44% of those receiving antipsychotics were
treated longer than was recommended by guidelines [10].
Another registry study from Norway (n=22,119) found
that indications for use and in-home medication routines
for elderly were seldom revised as large-quantum pack-
ages of sedatives and hypnotics were frequently issued by
general practitioners (GPs) during indirect patient con-
tacts (e.g., office-visit without consultation with the GP

or contact by telephone) [11]. However, this study did not
specify if the participants were diagnosed with dementia
[11]. Data from the REDIC-NH study, collected in Nor-
way between 2012 and 2014, revealed that 68% of PwD
(n=696) used at least one psychotropic drug at nursing
home admission [12]. These consisted of antipsychotics
14%, anxiolytics 17%, hypnotics and sedatives 22%, anti-
depressants 31%, and antidementia drugs 31% [12]. The
frequent use at nursing home admission underlines the
need to evaluate the ongoing use of psychotropic drugs
in PwD while still residing at home [12]. This is particu-
larly important as approximately 70% of the PwD in Nor-
way are home-dwelling [13].

A recent expert opinion concludes that the next step
in the deprescribing field should tailor interventions for
home-dwelling PwD while also involving their informal
caregivers to identify preferences for medication use and
overall health [14]. Such interventions might be consid-
ered complex due to the permitted degree of tailoring
or inherent properties of the intervention (e.g., multiple
and interacting components) [15]. Even though complex
interventions are essential for changing clinical prac-
tices [15], the best evidence to support deprescribing
is for high-risk medications among PwD living in long-
term care facilities [14]. For instance, the WHELD trial
demonstrated that antipsychotic drug withdrawal was
most beneficial for BPSD and mortality for PwD living in
nursing homes when social interactions were promoted
in parallel [16]. Similarly, physician-led medication
reviews embedded in the multicomponent COSMOS
trial reduced psychotropic drug use without compromis-
ing BPSD, and additionally improved communication
between health personnel, nursing home patients, and
their relatives [17, 18]. Additionally, communication is an
integral part of the work of all Norwegian general prac-
titioners (GPs) in providing continuity in medical care
to their enlisted home-dwelling patients. On indication,
GPs are obliged to conduct medication reviews among
PwD every 6-12 months [6]. Still, we lack knowledge
on to which extent they consistently review their medi-
cations, as well as the impact of medication reviews on
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psychotropic drug use. In this substudy, we investigate
the impact of a multicomponent intervention emphasiz-
ing medication review on changes in psychotropic drug
use and BPSD in home-dwelling PwD and their commu-
nication with their GPs.

We hypothesize that:

1) The multicomponent intervention emphasizing GP
conducted medication reviews will reduce psycho-
tropic drug use.

2) This deprescribing process will not change BPSD but
improve patient-GP communication.

Methods

Design

This is a substudy of LIVE@Home.Path: a multicenter,
stepped-wedge cluster randomized controlled trial
investigating if a multicomponent intervention for
dyads of home-dwelling PwD and informal caregiv-
ers (family members) improves resource utilization
and caregiver burden in dementia care [19]. With 80%
power and 5% significance level allowing for 20% loss to
follow-up, a sample of 315 dyads was required to detect
a difference of 7 care hours per week for the primary
outcome care time assessed with Resource Utilization in
Dementia [20], based on the assumption that the infor-
mal caregivers provided 46 care hours weekly [21]. This
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stepped-wedge trial used a closed-cohort design, imply-
ing that all dyads were recruited before randomization
[22]. We used block randomization to allocate dyads in
three intervention groups (Group 1, Group 2, Group 3),
which were scheduled to receive the multicomponent
intervention sequentially in periods of 6 months dura-
tion during the 24-month trial (Fig. 1). While the inter-
vention groups were waiting to receive the intervention,
they served as controls receiving health care as usual.
Dyads were blinded to allocation until their designated
coordinator contacted them to receive the interven-
tion, while the nature of the intervention prevented
blinding of care providers and dyads. The trial was con-
ducted in Bergen, Beerum, and Kristiansand municipal-
ity, Norway, 2019-2021. The first 6-month period was
completed in March 2020 as the COVID-19 pandemic
temporarily halted the trial protocol (Fig. 1) [23]. There-
fore, this substudy includes all dyads completing the
first 6-month period, the dyads randomized to Group 1
constitute the intervention group and the dyads rand-
omized to Groups 2 and 3 constitute the control group
(Fig. 2).

Intervention

LIVE is an acronym for the multicomponent inter-
vention in which a coordinator facilitated Learning,
Innovation, Volunteer support, and Empowerment
emphasizing medication reviews. Table 1 outlines the

LIVE-intervention
Group 3

Feb-Apr. Aug.-Oct. Timeline
2021 2021
| |
18 month 24 month Assessments

Fig. 1 The stepped-wedge closed-cohort randomized controlled LIVE@Home.Path trial during the COVID-19 pandemic. The COVID-19 pandemic
temporarily halted the trial protocol at 6 months. This substudy includes all dyads (people with dementia and informal caregivers) who completed
the first 6-month period, solely analyzing prepandemic data. In this first 6-month period, dyads randomized to Group 1 received the LIVE (Learning,
Innovation, Volunteer support, and Empowerment) intervention while dyads randomized to Group 2 and Group 3 served as controls receiving

COVID-19 pandemic
First 6-month period

Controls
8 Group 3
<
(a]
V]
é LIVE-intervention

Group 2
&
)
'_
o ; 4
< LIVE-intervention
o Group 1
T
May-Nov. Dec.-Mar. Sep.—Nov.
2019 2020 2020
| | |
Inclusion 6 month 12 month

health care as usual
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Enrollment
Assessed for eligibility (n=438)

Excluded (n=158)
+ Not meeting inclusion criteria (n=81)

Randomized (n=280)

+ Declined to participate (n=60)

+ Person with dementia admitted to
nursing home or deceased before study
start (n=17)

Intervention: Allocated to Group 1 (n=80)

{

Follow-Up

Controls: Allocated to Group 2 and 3 (n=200)

J

Lost to follow-up (n=13)

+ Withdrew consent (n=3)

+ Person with dementia admitted to nursing
home (n=7)

¢ Person with dementia deceased (n=3)

Analyzed (n=67)

Analysis

Fig. 2 Flow diagram. Dyad (people with dementia and informal caregivers, n) flow during the first 6-month period of the LIVE@Home.Path trial

Lost to follow-up (n=30)

+ Withdrew consent (n=5)

¢ Person with dementia admitted to nursing
home (n=17)

+ Person with dementia deceased (n=6)

+ Unknown cause (n=2)

Analyzed (n=170)

Table 1 The multicomponent LIVE intervention implemented during the 6-month intervention period of the LIVE@Home.Path trial

Learning Innovation Volunteer support Empowerment
Content Learning programs  Assess the need for, evaluate the use-  Explore attitudes towards volunteer Establish contact with the regular
on dementia fulness of, and inform about relevant  services and initiate contact with non-  general practitioner to initiate:

-Etiology, symptoms  assistive technology and telecare
and disease course  -Passive sensors

-Legal rights -Active sensors and tracking devices
-Safety -Everyday technology
-Economy -Video communication
-Coping
Participants -PwD -PwD
-Informal caregiver  -Informal caregiver
-Coordinator -Coordinator

profit organizations -Advanced Care Planning
-The Red Cross -Medication review
-Norwegian Association of Public

Health

-PwD -PwD

-Informal caregiver -Informal caregiver
-Coordinator -Coordinator

-Volunteers from nonprofit organiza-  -PwD's regular general practitioner
tions matched by volunteer managers

Each component of the intervention was implemented by a municipal coordinator

PwD people with dementia

intervention components, while we refer to the trial
protocol for a full description that also covers the
implementation process in detail [19]. The multicom-
ponent intervention was developed using the theoreti-
cal framework by the UK Medical Research Council

on complex interventions [15]. The intervention was
designed to meet the requirements of the Dementia
Plan 2020 by the Royal Norwegian Ministry of Health
and Care Services, combining and adapting already
existing evidence on how to support PwD [24, 25].
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The coordinators were nurses, learning disabil-
ity nurses, and occupational therapists experienced in
dementia care already working in the home-based ser-
vices of the designated municipalities. In the intervention
period, each coordinator served approximately 5-7 dyads
in addition to other municipal tasks not affiliated with
the trial. The research group held two-day implementa-
tion seminars at the start of the intervention period to
qualify the coordinators to adapt the intervention to the
dyad’s needs through lectures, role-plays, and discus-
sions. Pocket manuals describing core features of the
intervention guided coordinators in addressing all the
intervention components. The coordinators used check-
lists to document to which extent they had introduced
the dyads to the intervention components. To further
standardize and secure implementation, we arranged
one-day midway seminars halfway through the 6-month
intervention period allowing for discussion of obstacles
and pitfalls, and telephone follow-up for the coordinators
every 14 days.

The coordinators paid the dyads at least two home vis-
its and made monthly telephone calls during the 6-month
intervention period. They provided the dyads with verbal
and written information on the intervention components
in the context of their municipality (Table 1) and estab-
lished contact with the PwD’s regular GP to inform on
participation. If welcomed by the dyads, the coordinators
requested a medication review directly from the PwD’s
regular GP using the electronic medical record and pro-
vided a report on BPSD, cognition, blood pressure, pulse,
body mass index, pain, and caregiver burden (Relative
Stress Scale) prior to the in-person consultation [19, 26].
The GPs evaluated the indication for medication reviews
based on the report, medical history, and relevant labora-
tory tests. The informal caregivers and coordinators were
encouraged to partake in the medication review in addi-
tion to the PwD to acquire a better understanding of the
current symptoms and complaints, and to empower the
PwD in discussing the use of medications and any wishes
for treatment. The GPs were responsible for and made all
final decisions regarding the PwD’s medical treatment.
Additional file 1 outlines the role of health care profes-
sionals involved in the conduction of LIVE@Home.Path
trial.

Participants

We applied convenience sampling to recruit dyads from
geriatric and gerontopsychiatric out-patient clinics,
municipal memory teams, and general media with no
financial incentives. Dyads were eligible if the PwD was
>65 years, home-dwelling, and in face-to-face contact
with the informal caregiver at least 1 h a week. Demen-
tia, as diagnosed by the health care services, qualified
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individuals for participation regardless of etiology as long
as their Mini-Mental Status Examination (MMSE) score
was 15-26 or Functional Assessment Staging (FAST)
score was 3—7 [19, 23, 27, 28]. A dyad was lost at follow-
up if consents were withdrawn or if the PwD was perma-
nently admitted to a nursing home or deceased.

Assessments and outcomes

The data collectors at municipal sites (nurses, learning
disability nurses, occupational therapists) completed a
one-day training program arranged by the research team
to safeguard blinded and standardized data collection.
Instructions were given both verbally and in writing. The
researchers were available for answering any questions
regarding the assessments and provided technical sup-
port, as well as assistance, during data collection. Data
were immediately transferred to a secure server using
tablets.

Primary outcomes

Changes in the numbers of prescribed psychotropic
drugs, both in total and regular use, were calculated
from baseline to month 6. The dyads reported all the
prescription and over-the-counter medicines and sup-
plements the PwD was currently using. The informa-
tion was confirmed from prescriptions, drug packages,
multi-dose drug dispensing, and/or medical records. All
substances listed in the Anatomical Therapeutic Chemi-
cal Index (ATC) were classified as drugs [29]. The identity
of the drugs was split, with those drugs set in a schedule
regarded as “regular” and all others “on-demand.” Psy-
chotropic drugs were categorized according to ATC in
antipsychotic (NO5A), anxiolytic (NO5B), hypnotic and
sedative (NO5C), antidepressant (NO6A), and antidemen-
tia drugs (NO6D).

Secondary outcomes

The Neuropsychiatric Inventory (NPI-12) was used to
evaluate delusions, hallucinations, agitation, depression,
anxiety, euphoria, apathy, disinhibitions, irritability, aber-
rant motor behavior, sleep disturbances, and appetite
changes over the four preceding weeks at baseline and
6 months [30]. Multiplying frequency (1-4) and severity
(1-3) generated a score for each of the twelve domains,
with domain scores >4 indicating symptoms of clini-
cal relevance [2]. Domain scores were added to yield the
NPI-12 total score (0—144). According to a previous prin-
cipal component analysis, subsyndrome scores for psy-
chosis comprised delusions and hallucinations (0-24),
hyperactive behavior included agitation, euphoria, irrita-
tion, disinhibition, and aberrant motor behavior (0-60),
while depression, apathy, sleep disturbances, and appetite
changes constituted the mood subsyndrome (0—48) [31].
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The Cornell Scale for Depression in Dementia (CSDD)
assessed the depressive symptoms of the past week at
baseline and 6 months [32]. The nineteen items were
rated “absent” (0), “mild or intermittent” (1) or “severe”
(2), or “not possible to evaluate” (missing); these were
then added to generate the CSDD total score (0-38). The
CSDD total score >8 indicated depressive symptoms of
clinical relevance [33]. NPI-12 and CSDD were selected
due to robust psychometric properties [30, 32—34].

The Clinical Global Impression of Change (CGIC) [35]
was adapted to measure meaningful change in commu-
nication with the PwD’s regular GP as perceived by the
informal caregivers. At six months, change compared
to baseline was rated on a 11-point scale from — 5
“Very much worse” via 0 “No change” to 5 “Very much
improved” A similar formulation has been applied in
nursing homes [36].

Characteristics

At baseline, dementia etiology was classified following
the International Classification of Diseases (ICD-10) [37],
while MMSE (range: 0-30, a lower score indicates greater
cognitive impairment) and FAST (range: 1-7, a higher
score indicates lesser functioning) covered dementia
severity [27, 28]. Dependency of daily living was assessed
by Physical Self-Maintenance Scale (PSMS, range: 6—30)
and Instrumental Activities of Daily Living Scale (IADL,
range: 8-31), in which higher scores indicate higher
dependency [38, 39]. Medical comorbidity was evaluated
by the one-item General Medical Health Rating Scale
(GMHR) as poor, fair, good, or excellent health [40]. Data
on kinship, age, gender, and residency within the dyads
were also registered. At 6 months, the dyads reported
whether the GP had reviewed the PwD’s medications in
the preceding 6 months.

Statistical methods

The unequal variances ¢-test was used to compare the
intervention to the control group by changes in 1.) psy-
chotropic drug use and BPSD between time points and
2.) patient-GP communication. Pearson’s chi-squared test
was used to evaluate to what extent medication reviews
were conducted (reach) as well as determine the attrition
rates between groups. Subgroup analyses comparing 1.)
characteristics across the intervention and control group,
2.) those who had their medications reviewed to those
who did not within (a) the intervention and (b) control
groups, and 3.) completers and non-completers were
made at baseline using Pearson’s chi-square test for cat-
egorical data, the unequal variances t-test for normally
distributed data, and the Wilcoxon-Mann-Whitney test
for non-normal data. Characteristics are presented by
number (#) and percent; mean and standard deviation
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(SD); and median and interquartile range (IQR), respec-
tively. Two-tailed P values <0.05 were regarded as sig-
nificant. NPI-12 and CSDD total scores were generated
without substitution when >80% of the instruments were
answered by the informal caregivers. Otherwise, they
were regarded as missing. For all data, missing ranged
from 0 to 6% (CSDD total score at baseline). We per-
formed all analyses with Stata/IC, release 17 (StataCorp
LP, College Station, TX).

Results

Of the 438 dyads screened for participation in LIVE@
Home.Path, 280 dyads were included from May to
November 2019 (Fig. 2). Table 2 presents baseline charac-
teristics for the 237 dyads still in study at 6 months, 67 of
which received the intervention. Alzheimer’s disease was
the dementia etiology most frequently specified (n=386,
36%). Antidementia drugs were the most frequently used
psychotropic drug class, being regularly prescribed to
112 (47%) PwD. Psychotropic drugs, apart from antide-
mentia drugs, were regularly prescribed to 69 (29%) PwD,
and 12 (5%) used two or more. The median NPI-12 total
score was 12 (IQR 4 to 24), and 159 PwD (67%) displayed
one domain or more of clinical relevance. Mood was the
NPI-12 subsyndrome with the highest median score,
namely 4.5 (IQR 0 to 11). The median CSDD total score
was 5 (IQR 1 to 9), and 73 (31%) of the overall sample suf-
fered from depressive symptoms of clinical relevance.

During the 6-month intervention period, GPs reviewed
the medications of 44 (66%) PwD in the intervention
group and 72 (42%) of the controls (P=0.001) (Fig. 3).
Within the intervention group, PwD who had their medi-
cations reviewed used psychotropic drugs more widely
had higher levels of hallucinations and agitation and a
lower level of functioning at baseline than their coun-
terparts not receiving medication reviews (Additional
file 2). In the control group, the GPs conducted medica-
tion reviews more often for women, those with greater
cognitive impairments, and those using hypnotics/seda-
tives (data not shown).

From baseline to six months, changes in the use of psy-
chotropic drugs and individual drug classes did not dif-
fer between the intervention and control groups using
the unequal variances ¢-test (Table 3). Similarly, Table 3
shows that no differences in NPI-12 or CSDD were
detected.

We found significant intervention effects regarding
patient-GP communication (Table 3). The informal car-
egivers of PwD who had their medications reviewed
reported improved patient-GP communication com-
pared to those who did not have a medication review
conducted. This was true for the intervention group
(1.33 vs. 0.20, P=0.001) and control group (0.73 vs. 0.17,
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Table 2 Baseline characteristics for people with dementia and informal caregivers in the LIVE@Home Path trial

Overall sample Intervention group  Controls (Group 2 and P value*
(n=237) (Group 1) (n=67) 3) (n=170)
n (%) Mean (SD)/ n(%) Mean (SD)/ n (%) Mean (SD)/
median median median
[IQR] [IQR] [IQR]
Person with dementia
Age 82(7) 83(7) 81(7) 0.013*
Gender, female 149 (63) 46 (69) 103 (61) 0.268
Residency 0.657
Living alone 102 (43) 32(48) 70 (41)
Co-residing with the reporting caregiver 111 (47) 29 (43) 82 (48)
Co-residing with someone else than the reporting caregiver 20 (8) 5(7) 15(9)
Dementia etiology 0.207
Alzheimer's disease 86 (36) 22(33) 64 (38)
Vascular dementia 73) 0(0) 7 (4)
Dementia in other diseases classified elsewhere 115 2(3) 9(5
Unspecified dementia 131 (55) 42 (63) 89 (52)
MMSE 2118, 23] 211019, 24] 21[17,23] 0.295
FAST 41[4,4] 4[4,45] 44,4 0.064
GMHR 0.026*
Poor health 5(2) 0(0) 503)
Fair health 74 (31) 30 (45) 44 (26)
Good health 110 (48) 26 (39) 84 (49)
Excellent health 40(17) 9(13) 31(18)
PSMS 10(8,12] 10(8,13] 10(8,11] 0.146
IADL 20[15, 25] 20[15, 25] 20[15, 24] 0.566
Drugs in general
Total number 221(93) 53,7 63(94) 5[4,7] 158(93) 51[3,7] 0633*
Regularly 219092) 53,7 62(93) 5[3,7] 157(92) 5[3,7] 0810
Psychotropic drugs
Total number 159 (67) 11[0,1] 49(73) 10,11 110(65) 11[0,1] 0.379*
Regularly 150 (63) 1[0, 1] 44.(66) 11[0,1] 106(62) 11[0,1] 0.870%
Antipsychotic drugs 11(5) 4(6) 74
Anxiolytic drugs 5(2) 203 3(2)
Hypnotic/sedative drugs 31(13) 8(12) 23(14)
Antidepressant drugs 31(13) 8(12) 23(14)
Antidementia drugs 112 (47) 32(48) 80 (47)
Regularly psychotropic drugs except for antidementia drugs 69 (29) 00, 1] 20(30) 0[0, 1] 49 (29) 0[0,1] 0.970%
Concomitant use of psychotropic drugs except for 12 (5) 2(3) 10 (6)
antidementia drugs
On-demand 17.(7) 010, 1] 7(10) 0[0,1] 10 (6) 000,11 0221%
Antipsychotic drugs 1(0) 0(0) (M
Anxiolytic drugs 8(3) 203) 6(4)
Hypnotic/sedative drugs 9(4) 6(9) 3(2)
Antidepressant drugs 0(0) 0(0) 0(0)
Antidementia drugs 0(0) 0(0) 0(0)
NPI-12 total score 12 [4,24] 155, 26] 12[3.5,20] 0.166
NPI-12 subsyndromes
Psychosis 0[0,2] 0[0,2] 0[0,2] 0.745
Hyperactive behavior 21[0,5] 21[0,8] 210, 5] 0.579

Mood 6[1,12] 701,14] 45[0,11] 0.134
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Table 2 (continued)

Overall sample Intervention group  Controls (Group 2 and P value*
(n=237) (Group 1) (n=67) 3) (n=170)
n (%) Mean (SD)/ n(%) Mean (SD)/ n (%) Mean (SD)/
median median median
[IQR] [1QR] [IQR]
NPI-12 domain scores
Delusions 37(16) 010,2] 8(12) 010,1] 29(17) 01[0,2] 0631
Hallucinations 16 (7) 010,0] 4(6) 010,0] 12(7) 0(0,0] 0.346%
Agitation 18 (8) 00, 1] 4(6) 010, 1] 14 (8) 0[0,1] 0.530%
Depression 58(24) 010,2] 20(30) 1[0, 6] 38(22) 0[0,2] 0.169*
Anxiety 42(18) 0102 16 (24) 010, 2] 26 (15) 0[0,1] 0451*
Euphoria 4(2) 010,0] 0(0) 010,0] 4(2) 01[0,0] 0.718"
Apathy 65(27) 0[0,4] 23(34) 1[0,6] 42 (25) 01[0,4] 0.133*
Disinhibitions 19 (8) 0[0,1] 5(7) 010, 1] 14 (8) 00, 1] 0.991%
Irritability 47(20) 01[0,2] 16(24) 01[0,3] 31(18) 0[0,2] 0.574*
Aberrant motor behavior 28(12) 0[0,0] 9(13) 0[0,0] 19(11) 0[0,0] 0.542*
Sleep disturbances 48(20) 010, 2] 12(18) 01[0,1] 36 (21) 0[0,2] 0.745"
Appetite changes 65(24) 010,3] 2131 010,5] 44 (26) 01[0,3] 0.989"
> 1 NPI-12 domain of clinical relevance 159 (67) 49 (67) 110 (65) 0.252
CSDD total score 7331 501,9] 2235 6[2,9] 51(30) 4511,9] 0.573%
Informal caregiver
Age 66 (12) 67 (13) 66 (12) 0.749
Gender, Female 152 (64) 44 (66) 108 (64) 0816
Kinship to the person with dementia 0.765
Spouse 103 (43) 27 (40) 76 (45)
Child 116 (49) 36 (54) 80 (47)
Other 13(5) 34 10 (6)

n number of participants completing the first 6-month period, SD standard deviation, /QR interquartile range, P two-tailed P value, generated by Pearson’s chi-square,
unequal variances t-test, or Wilcoxon-Mann-Whitney test, regarded significant if <0.05 and marked *, *P value of comparison of non-normal or normal data when
categorical data also is reported. MMSE Mini-Mental Status Examination, range 0-30, a lower score indicates greater impairment; FAST Functional Assessment Staging,
range 1-7, a higher score indicates lesser functioning; GMHR General Medical Health Rating Scale; PSMS Physical Self-Maintenance Scale, range 6-30, a higher score
indicates higher dependency; IADL Instrumental Activities of Daily Living Scale, range 8-31, higher score indicates higher dependency. Drugs were classified by the
Anatomical Therapeutic Chemical Index; psychotropic drugs included antipsychotics, anxiolytics, hypnotics/sedatives, antidepressants, and antidementia drugs.
NPI-12 Neuropsychiatric Inventory, total score ranges 0-144, psychosis subsyndrome (delusions and hallucinations) ranges 0-24, hyperactive behavior (agitation,
euphoria, irritation, disinhibition, aberrant motor behavior) ranges 0-60, mood (depression, apathy, sleep disturbances, and appetite changes) ranges 0-48, each
domain ranges 0-12 with domain scores >4 indicating symptoms of clinical relevance; CSDD Cornell Scale for Depression in Dementia, total score ranges 0-38 and >8
indicate depressive symptoms of clinical relevance

® Medication review conducted Medication review not conducted Unknown status
(n=67)
(n=170)
People with dementia, n (%)
Fig. 3 Reach of medication reviews. Conduction of medication reviews for people with dementia (n (%)) during the first 6-month period of the
LIVE@Home.Path trial
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Table 3 Changes from baseline to 6 months for people with dementia in the LIVE@Home Path trial
Number of observations Intervention group (Group 1)  Controls (Group 2 and 3) P value*
(overall sample) (n=67) (n=170)
n Mean SsD Mean SD
Drugs in general
Total number 213 032 217 0.29 1.94 0.944
Regularly 213 0.02 1.80 — 0.06 1.63 0.778
Psychotropic drugs
Total number 213 0.02 0.81 0.06 0.62 0.718
Regularly 213 0.00 0.64 — 001 061 0.946
> 1 regularly 138 —0.18 0.60 —0.12 0.66 0.620
Classes regularly prescribed
Antipsychotic drugs 213 —0.02 0.13 0.00 0.00 0321
Anxiolytic drugs 213 0.00 0.00 0.01 0.18 0.656
Hypnotic/sedative drugs 213 0.02 034 - 003 031 0337
Antidepressant drugs 213 0.03 0.26 0.02 0.29 0.737
Antidementia drugs 213 —003 045 0.00 043 0.623
Behavioral and psychological symptoms of dementia
NPI-12 total score 220 257 18.60 264 16.60 0.982
NPI-12 subsyndromes
Psychosis 237 0.54 373 0.79 423 0.647
Hyperactive behavior 237 2.66 7.96 1.34 7.98 0.252
Mood 237 — 046 11.15 0.51 9.23 0.527
NPI-12 domain scores
Delusions 219 0.67 247 043 299 0.599
Hallucinations 219 0.03 227 0.35 229 0.353
Agitation 218 0.73 2.94 045 2.35 0.509
Depression 220 —0.07 3.76 0.31 295 0479
Anxiety 218 —0.08 3.02 0.06 347 0.761
Euphoria 216 052 1.81 0.19 1.74 0.227
Apathy 218 0.03 447 0.30 4.01 0.685
Disinhibitions 216 032 268 —0.17 2.28 0.219
Irritability 220 0.08 3.72 0.50 3.02 0431
Aberrant motor behavior 218 1.13 357 0.14 3.08 0.059
Sleep disturbances 217 042 422 0.40 423 0.981
Appetite changes 219 —1.23 4.62 0.35 359 0.183
CSDD total score 218 212 5.09 0.90 769 0.178
Patient-general practitioner com- 230 0.95 1.68 041 1.34 0.022*

munication by CGIC

n number of participants completing the first 6-month period; SD standard deviation, P two-tailed P value, generated by unequal variance t-test, regarded
significant if <0.05 and marked *. Drugs were classified by the Anatomical Therapeutic Chemical Index; psychotropic drugs included antipsychotics, anxiolytics,
hypnotics/sedatives, antidepressants, and antidementia drugs. NPI-12 Neuropsychiatric Inventory, total score ranges 0-144, psychosis subsyndrome (delusions and
hallucinations) ranges 0-24, hyperactive behavior (agitation, euphoria, irritation, disinhibition, aberrant motor behavior) ranges 0-60, mood (depression, apathy,
sleep disturbances, and appetite changes) ranges 0-48, each domain ranges 0-12. CSDD Cornell Scale for Depression in Dementia, total score ranges 0-38. Negative
values indicate reductions in drugs and improvement on NPl and CSDD, while positive scores indicate drug increase and symptom deterioration. CGIC Clinical Global
Impression of Change, range —5-5, negative scores indicate worsening, positive scores indicate improvement

P=0.011), as well as the overall sample (0.96 vs. 0.17,
P<0.001) (Fig. 4).

The attrition rates from baseline to 6 months were sim-
ilar in both groups: 16% in the intervention group and
15% in the control group (P=0.793). In most cases, dyads
were lost at follow-up because the PwD was permanently

admitted to a nursing home or deceased (Fig. 2). The
non-completers (n=43) were older, had a lower level of
functioning by FAST, a higher dependency in daily liv-
ing activities by PSMS and IADL, and used antidementia
drugs less often than the completers (n=237) (Additional
file 3). We found the same differences when comparing
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B Medication review conducted
Fig. 4 Change in patient-general practitioner (GP) communication by medication reviews. Patient-GP communication as perceived by the informal
caregivers stratified on whether medication reviews were conducted for people with dementia (n) during the first 6-month period of the LIVE@
Home.Path trial. CGIC: Clinical Global Impression of Change, range —5-5, negative value: worsening, positive value: improvement. P values for
difference in mean, marked * if <0.05, and 95% confidential interval by the unequal variances t-test

Medication review not conducted

completers (n=237) to people lost at follow-up due to
permanent nursing home care (n=24), the exceptions
being higher NPI-12 total score (17.5, IQR 8 to 28.5, vs
12, IQR 4 to 24, P=0.036) and the number of NPI-12
domains of clinical relevance (2, IQR 1 to 3.5, vs 1, IQR 0
to 3, P=0.027).

Discussion
The multicomponent intervention of LIVE@Home.Path
successfully increased the reach of medication reviews
conducted by GPs, yet the process led to no change
in psychotropic drug use or BPSD for home-dwelling
PwD. Nevertheless, their informal caregivers perceived
an improvement in communication with the GP. We
argue that our control group serves as an example of an
existing practice among Norwegian GPs for optimizing
pharmacological BPSD management through medica-
tion reviews. Moreover, these established procedures
can be even more cultivated, because our study shows
that when GPs are encouraged, they increase the reach
of revisions for home-dwelling PwD, leading to better
communication.

This is the first study to evaluate the impact of GP
conducted medication reviews on psychotropic drugs
in home-dwelling PwD. Contrary to our primary

hypothesis, we detected no impact on prescribing prac-
tices, although it was demonstrated that medication
reviews reduce the number of psychotropic drugs pre-
scribed in nursing homes [18, 41]. The pre-revision
levels of psychotropic drugs used both regularly and
on-demand were lower in our study than in the nurs-
ing home setting, which might make further reductions
uncalled for. This is also illustrated by the German Del-
phi-MV trial enrolling persons living at home with mild
cognitive impairment and dementia (#=407), in which
interdisciplinary case conferences failed to reduce the
number of potentially inappropriate drugs (24%) yet
increased the use of antidementia drugs [42]. In a Finn-
ish population-based sample of older adults (#=700), in
which close to 40% used antipsychotics, benzodiazepines,
and antidepressants, geriatricians outside the health care
system were not able to reduce psychotropic drug use by
structural medication assessments [43]. This reflects that
deprescribing is challenging even for highly specialized
physicians in populations with prevalent use. Neverthe-
less, the authors emphasized the potential of medication
reviews in preventing psychotropic polypharmacy, above
all in continuous patient-physician relationships allow-
ing for careful considerations also before initiating new
drugs [43]. In Norway, the cluster randomized controlled
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COOP trial confirmed this view, concluding that even
though regular GPs were less experienced than geriatri-
cians in performing structured evaluations of complex
pharmacotherapy, they contributed to collaborative med-
ication reviews with valuable input as they knew their
patients well [44]. A recent retrospective cohort study
with a 1-year follow-up on 9324 patients with dementia
in England concluded that higher continuity of GP care
was associated with safer prescribing and lower rates of
major adverse events [45]. Another retrospective study
including 2250 new residents with dementia found that
psychotropic drugs were dispensed at higher rates for
those who changed GP when entering Australian residen-
tial care compared to those who continued seeing their
regular GP [46]. This illustrates the importance of main-
taining a continuous patient-GP relationship in prevent-
ing potentially inappropriate initiation of psychotropic
medicines [45, 46]. The prescribing practices in our study
likely reflect the considerable focus placed on limiting
excessive psychotropic drugs among PwD in recent years,
underscoring that the continuous deprescribing process
is more than simply drug withdrawal [47].

Our data imply that the GPs conducted medication
reviews based on their discretion concerning whether
an evaluation would benefit the patient. Better inter-
action within primary care has been warranted for
home-dwelling PwD, as an 18-month-long prospec-
tive study (n=599) showed that PwD consulted their
GPs less often than other elderly persons receiving
municipal health and social care services in Norway
between 2009 and 2012 [48]. The national guideline for
dementia strongly advises GPs to invite patients with
dementia for routine checkups once or twice yearly to
evaluate the need for medication reviews [6], and the
GPs are reimbursed accordingly. We now demonstrate
that GPs conduct medication reviews frequently (42%)
and even more so when encouraged by the coordina-
tors in LIVE@Home.Path (66%). This is in contrast to
the 3.4% of consultations with patients over the age of
67 at GP level, coded as ‘medication review’ in the Nor-
wegian Registry for Primary Health Care (NRPHC) of
2020 [49]. Of note, NRPHC does probably not catch
all medication reviews in routine ambulatory GP care
due to restrictions on use of reimbursement code com-
binations, nor contain complementary information
on reasons, diagnoses, or outcomes. Additionally, the
medication review reimbursement code accommodates
specific formal requirements, unlike the reporting in
our trial and direct comparisons can therefore not be
made. Nonetheless, our findings align with a recent
pragmatic prospective non-randomized intervention
study confirming GPs’ preparedness to conduct medi-
cation reviews, as three peer group meetings increased
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the frequency of revisions and improved prescrip-
tion practice, both according to the GPs themselves
and the process measures in NRPHC and the Norwe-
gian Prescription Database [50]. In our trial, the elec-
tronic medical record infrastructure was crucial to
enabling collaboration and engagement between PwD
and formal and informal caregivers. Our findings are
uplifting in that they show that GPs now readily opti-
mize their patients’ medications resulting in enhanced
communication.

Even though we report BPSD levels close to what is
reported at admission to nursing homes [12], earlier
work shows that prescription rates of antidepressants,
antipsychotics, anxiolytics, sedatives, and hypnotics per-
sistently increase during the first 6 months stay [12, 46,
51]. In our study, the use of these medications was not
associated with dropout due to nursing home admission,
while on the contrary, impaired functioning, depend-
ency in activities of daily living, and BPSD were associ-
ated with nursing home admission. The prospective
DemVest study highlighted the pertinence of detecting
and treating BPSD, as the 5-year course of these symp-
toms predicted functional deterioration independent of
cognition in patients diagnosed with Alzheimer’s disease
and Lewy body dementia [4]. Further, benzodiazepines
and Z-hypnotics exacerbated functional deterioration in
this cohort of 196 patients, especially when combined
with antidepressants [8]. In the multicomponent clus-
ter randomized controlled COSMOS trial (2=428), we
documented an improvement in activities of daily liv-
ing in nursing home residents after careful withdrawal
of psychotropic drugs, as decided by the physician in
discussion with colleagues [17, 18]. Within the inter-
vention group of our current study, the GPs prioritized
their patients for revisions according to symptoms likely
to compromise safety, higher numbers of psychotropic
drugs prescribed, and lower level of functioning. Our
interpretation is that the GPs acknowledge the need for
revisions but that a limited facility to monitor clinical
change makes them more conservative when adjusting
prescriptions in the home-dwelling setting compared
to institutions. Another point is that inherent prescrib-
ing procedures within the multidose dispensing system,
which provides machine-dispensed tablets and capsules
in disposable plastic bags to patients experiencing diffi-
culties handling and administering drugs, may increase
practical challenges with changing drug regimes. Further,
the fragmented organizational structure of health care
services may hamper collaboration between providers,
health care professionals, and PwD and their informal
caregivers. As our informal caregivers to home-dwelling
PwD verified the experiences from nursing homes that
medication reviews improved communication between
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health personnel, patients, and their relatives [17], we
advocate that it should be encouraged for PwD, regard-
less of the level of functioning and accommodation.

As this substudy concentrates on psychotropic prescrib-
ing practices, we considered medication reviews the most
active ingredient within the intervention because the
GPs can effectuate drug changes immediately. However,
we acknowledge that it may be challenging to tease out
the effects of single elements in multicomponent inter-
ventions and cannot exclude that the other components
may exert more delayed effects on deprescribing [15, 16,
18, 22]. For example, increasing the dyads’ knowledge of
dementia management (i.e., the Learning component)
could improve symptom awareness and strategies for
non-pharmacological treatment of BPSD, thereby reduc-
ing the need for psychotropic drugs over time. However,
we argue that with the regular GP scheme, the dyads are
at higher readiness for medication reviews than for adopt-
ing the other and less familiar components of the inter-
vention. Effective implementation in trials and real-world
settings is highly dependent on contextual factors [15].
In the above example, the intention, initial decision, and
commitment to attend the learning activity represent bar-
riers [15, 52]. To evaluate implementation in our trial, we
compared the reach of medication reviews across groups.
Yet, applying measures of implementation outcomes
could have aided us in answering questions around fidel-
ity and quality of implementation, mechanisms of change,
and context [15, 22, 52]. Notably, due to COVID-19, the
process evaluation is not completed for the trial at the
time of writing [19], as the final conference where we will
inquire about the coordinators and other stakeholders’
experiences is postponed. Nevertheless, a strong stake-
holder incentive exists to promote the LIVE components
in routine dementia care practice at present [24].

The primary strength of this study is that the partici-
pants completed assessments compiling validated, well-
established and complementary instruments that were
blindly and electronically administered by trained and
supervised data collectors, securing data quality [19]. A
considerable number of dyads were included from mul-
tiple sites and levels of health care services in Norway,
thereby increasing the generalizability of our findings.
The stepped-wedge design of LIVE@Home.Path was cho-
sen in compliance with patient and public involvement,
as it respects the randomization principle yet allows all
participants to receive the intervention. This likely also
led to low dropout rates due to withdrawal of consent.

We met COVID-19 related limitations in conducting
this study. Due to the dramatically worsening care situ-
ation resulting in exacerbating BPSD and impinged trial
protocol [23, 53, 54], we found it appropriate to solely
analyze the prepandemic data from the first 6-month
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period despite compromising power and misbalancing
group sizes (Fig. 1). Additionally, 19 dyads were assessed
by phone rather than in person due to the outbreak, pos-
sibly lessening data quality regarding drugs and BPSD in
these dyads.

This study additionally has non-COVID-19-related
limitations. Firstly, our study sample was a convenience
sample, and the non-random recruitment of dyads from
health care services may limit the generalizability of our
findings to people living with dementia somehow attended
to and supported by formal and informal caregivers. Sec-
ondly, self-reports on medication may limit direct com-
parisons to other studies relying on data from medical
records and registries. Our access was only sufficient to
verify current drug consumption, and consequently, we
did not inquire for prescriber details, indications, and
duration of therapy. Thirdly, we did not explore the GPs’
strategies for conducting medication reviews or evaluat-
ing drug therapy, or whether they involved other health
care professionals. However, the risk that the GPs to PwD
allocated to the control conditions altered their behav-
ior (i.e., increase the frequency of revisions) when being
studied is minuscule as they were not yet informed on
participation. Fourthly, we did not provide the GPs with
formalized collegial support, or integrations for decision
support other than the reports and coordinators’ involve-
ment, and we cannot exclude the possibility that a more
formalized and rigorous medication review would have
yielded a greater reduction in psychotropic drug use. This
pragmatic approach likely increases the variability, yet
increases the external validity, of our study. Finally, the
chance of false-positive findings in the subgroup analyses
increases due to multiple testing.

Conclusions

Even though psychotropic drug use and BPSD were not
affected by the multicomponent intervention, our study
shows that patient-GP communication improved with
medication review. Implementing medication reviews in
routine care could achieve long-term benefits by increas-
ing the continuity of care for this complex patient popu-
lation. We advise GPs to conduct medication reviews
regularly for patients with dementia, even when prescrip-
tion and follow-up are within current standards; and sug-
gest that they, if possible, should exercise collegial support
in their local networks. We recommend that future stud-
ies explore medication reviews from the GP perspective to
develop integrations for decision support in dementia care.

Abbreviations
ATC: Anatomical Therapeutic Index; BPSD: Behavioral and psychological
symptoms of dementia; CGIC: Clinical Global Impression of Change; COVID-19:



Gedde et al. BMC Medicine (2022) 20:186

Coronavirus SARS CoV-2 disease, 2019; CSDD: Cornell Scale for Depression

in Dementia; FAST: Functional Assessment Staging; GMHR: General Medical
Health Rating Scale; GP: General practitioner; IADL: Instrumental Activities of
Daily Living; ICD-10: International Classification of Diseases, 10th version; LIVE:
Learning; Innovation; Volunteer support; Empowerment; MMSE: Mini-Mental
Status Examination; NPI-12 : Neuropsychiatric Inventory, 12-domain version;
NRPHC: Norwegian Registry for Primary Health Care; PSMS: Physical Self-
Maintenance Scale; PwD: People with dementia.

Supplementary Information

The online version contains supplementary material available at https://doi.
0rg/10.1186/512916-022-02382-5.

Additional file 1. The role of health care professionals involved in the
conduction of the LIVE@Home.Path trial. Description: table.

Additional file 2. Baseline characteristics for people with dementia by
medication review in the first intervention group of LIVE@Home.Path.
Description: table.

Additional file 3. Baseline characteristics for people with dementia by
attrition during the first 6-month period of LIVE@Home.Path. Description:
table.

Acknowledgements

We thank Renira Angeles, Nathalie Puaschitz (postdoctoral fellows), and Eirin
Hillestad (PhD candidate) for being cardinal in delivering seminars to the
coordinators and assisting in data collection. The views of Rune Samdal (user
representative) were always integrated. This entire research team thanks the
dyads, coordinators, municipal staff and GPs in Baerum, Bergen, and Kristian-
sand for contributing to the trial. BSH are grateful to the G.C. Rieber Founda-
tion and the Norwegian Government for supporting the work at the Centre
for Elderly and Nursing Home Medicine, University of Bergen, Norway.

Authors’ contributions

BSH was the primary investigator, having applied to the Research Council of
Norway for trial funding and recruited the participating municipalities. BSH,
MHG, MV, and LIB arranged and delivered all seminars essential to conducting
the trial. JM randomized the dyads. MHG and MV trained and supported the
data collectors and contributed to data collection together with LIB. BSH, MHG,
JM, MN, and LIB planned this study. MHG analyzed and presented the data with
supervision from JM, who verified the statistical procedures and interpretation.
MHG and LIB wrote the first draft in collaboration. All authors (MHG, BSH, JM,

MN, GS, MV, and LIB) read, critically reviewed, and approved the final manuscript.

Funding

The Research Council of Norway (273581) and the Dignity Centre funded the
trial. The Research Council of Norway (273581) sponsored the positions of MHG,
JM, MV, and LIB. The Centre for Elderly and Nursing Home medicine at the
University of Bergen, which was responsible for conducting the trial, is funded
by GC Rieber Foundations and the Norwegian Government. The funders had
no role in planning the design of the study, nor in the collection, manage-
ment, analysis, and interpretation of data. They had no part in writing of the

manuscript and no influence on the decision to choose a journal for publication.

Availability of data and materials
The datasets used and/or analyzed during the current study are available from
the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate

Each participant in the dyads provided spoken and written consent for par-
ticipation after verbal and written information. If the PwD were not regarded
capable, the informal caregiver or a legal advocate provided consent based
on his/her determination of whether the person would have agreed to par-
ticipate if he/she had the ability. Before we recruited participants, the Regional
Committee for Medical and Health Research Ethics North Norway (2019/385)

Page 13 of 14

and the Norwegian Centre for Research Data (514093) approved the trial,
and ClinicalTrials.gov indexed (NCT04043364) it. In addition, the University of
Bergen archived the Data Protective Impact Assessment (ePhorte 2019/5569).

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details

ICentre for Elderly and Nursing Home Medicine, Department of Global Public
Health and Primary Care, Faculty of Medicine, University of Bergen, Bergen,
Norway. “Haraldsplass Deaconess Hospital, Bergen, Norway. *Municipality

of Bergen, Bergen, Norway. *Section for Epidemiology and Medical Statistic,
Department of Global Public Health and Primary Care, Faculty of Medicine,
University of Bergen, Bergen, Norway. *Department of Clinical Science, Faculty
of Medicine, University of Bergen, Bergen, Norway. °Norwegian National Cen-
tre for Ageing and Health, Vestfold Hospital Trust, Tensberg, Norway. ’Institute
of Clinical Medicine, Faculty of Medicine, University of Oslo, Oslo, Norway.
8Geriatric Department, Oslo University Hospital, Oslo, Norway. °NKS Olaviken
Gerontopsychiatric Hospital, Askay, Norway.

Received: 26 January 2022 Accepted: 25 April 2022
Published online: 26 May 2022

References

1. World Health Organization. Dementia fact sheet. World Health Organiza-
tion. 2021. https://www.who.int/news-room/fact-sheets/detail/dementia.
Accessed 18 Jan 2022.

2. Vik-Mo AO, Giil LM, Borda MG, Ballard C, Aarsland D. The individual
course of neuropsychiatric symptoms in people with Alzheimer’s and
Lewy body dementia: 12-year longitudinal cohort study. Br J Psychiatry.
2020;216:43-8.

3. Wergeland JN, Selbaek G, Bergh S, Soederhamn U, Kirkevold @. Predictors
for Nursing Home Admission and Death among Community-Dwelling
People 70 Years and Older Who Receive Domiciliary Care. Dement Geriatr
Cogn Disord. 2015;5:320-9.

4.  Borda MG, Aarsland D, Tovar-Rios DA, Giil LM, Ballard C, Gonzalez MC,
et al. Neuropsychiatric Symptoms and Functional Decline in Alzheimer’s
Disease and Lewy Body Dementia. J Am Geriatr Soc. 2020;,68:2257-63.

5. Bessey LJ, Walaszek A. Management of Behavioral and Psychological
Symptoms of Dementia. Curr Psychiatry Rep. 2019;21:66.

6. Helsedirektoratet. Nasjonal faglig retningslinje for demens [National pro-
fessional guidelines on dementia]. Helsedirektoratet. 2017; https://www.
helsedirektoratet.no/retningslinjer/demens. Accessed 8 Mar 2020.

7. Watt JA Goodarzi Z, Veroniki AA, Nincic V, Khan PA, Ghassemi M, et al. Safety
of pharmacologic interventions for neuropsychiatric symptoms in dementia:
a systematic review and network meta-analysis. BMC Geriatr. 2020;20:212.

8. Borda MG, Jaramillo-Jimenez A, Oesterhus R, Santacruz JM, Tovar-Rios
DA, Soennesyn H, et al. Benzodiazepines and antidepressants: Effects on
cognitive and functional decline in Alzheimer’s disease and Lewy body
dementia. Int J Geriatr Psychiatry. 2021,36:917-25.

9. Richardson K, Loke YK, Fox C, Maidment |, Howard R, Steel N, et al.
Adverse effects of Z-drugs for sleep disturbance in people living with
dementia: a population-based cohort study. BMC Med. 2020;18:351.

10. Bargagli AM, Cascini S, Agabiti N, Kirchmayer U, Marino C, Davoli M.
Determinants Of Antipsychotic Drugs Prescription Among Commu-
nity-Living Older Adults With Dementia: A Population-Based Study
Using Health Information Systems In The Lazio Region. Italy. Clin Interv
Aging. 2019;14:2071-83.

11. Sundseth AC, Gjelstad S, Straand J, Rosvold EO. General practitioners’
prescriptions of benzodiazepines, Z-hypnotics and opioid analgesics
for elderly patients during direct and indirect contacts. A cross-sec-
tional, observational study. Scand J Prim Health Care. 2018;36:115-22.

12. Callegari E, Benth JS, Selbaek G, Lic CG, Bergh S. Does Psychotropic
Drug Prescription Change in Nursing Home Patients the First 6 Months
After Admission? J Am Med Dir Assoc. 2021;22:101-8.



Gedde et al. BMC Medicine

20.

22.

23.

24.

25.

26.

27.

28.

29.

30.

32.

33

34.

35.

(2022) 20:186

. Strand BH, Vollrath MEMT, Skirbekk VF. Dementia. In: Public Health Report

- Health Status in Norway. The Norwegian Institute of Public Health; 2018.
https://www.fhino/en/op/hin/health-disease/dementia-in-norway.

. Sawan MJ, Moga DC, Ma JM, Ng JC, Johnell K, Gnjidic D. The value of

deprescribing in older adults with dementia: a narrative review. Expert
Rev Clin Pharmacol. 2021;14:1367-82.

. Skivington K, Matthews L, Simpson SA, Craig P, Baird J, Blazeby JM, et al. A

new framework for developing and evaluating complex interventions: an
update of Medical Research Council guideance. BMJ. 2021;374:n2061.

. Ballard C, Orrell M, YongZhong S, Moniz-Cook E, Stafford J, Whittaker R.

Impact of antipsychotic review and nonpharmacological intervention on
antipsychotic use, neuropsychiatric symptoms, and mortality in people
with dementia living in nursing homes: a factorial cluster-randomized
controlled trial by the well-being and health for people with dementia
(WHELD) program. Am J Psychiatry. 2016;173:3.

. GullaC, Flo E, Kjome RLS, Husebo BS. Implementing a novel strategy for inter-

professional medication review using collegial mentoring and systematic
clinical evaluation in nursing homes (COSMOS). BMC Geriatr. 2019;19:130.

. Gedde MH, Husebo BS, Mannseth J, Kjome RLS, Naik M, Berge LI. Less is

more: The Impact of Deprescribing Psychotropic Drugs on Behavioral
and Psychological Symptoms and Daily Functioning in Nursing Home
Patients. Results from the Cluster-Randomized Controlled COSMOS Trial.
Am J Geriatr Psychiatry. 2020,29:304-15.

. Husebo BS, Allore H, Achterberg W, Angeles R, Ballard BF, et al. LIVE@

Home.Path—innovating the clinical pathway for home-dwelling people
with dementia and their caregivers: study protocol for a mixed-method,
stepped-wedge, randomized controlled trial. Trials. 2020;21:510.

Wimo A, Gustavsson A, Jonsson L, et al. Application of Resource Utiliza-
tion in Dementia (RUD) instrument in a global setting. Alzheimers
Dement. 2013;9:429-35.

. SchulzR, et al. End-of-life care and the effects of bereavement on family

caregivers of persons with dementia. N Engl J Med. 2003;349:1936-42.
Hemming K, Taljaard M, McKenzie JE, Hooper R, Copas A, Thompson JA,
et al. Reporting of stepped wedge cluster randomised trials: extension

of the CONSORT 2010 statement with explanation and elaboration. BMJ.
2018;363:k1614.

Gedde MH, Husebo BS, Erdal A, Paschitz N, Vislapuu M, Angeles RC, et al.
Access to and interest in assistive technology for home-dwelling people
with dementia during the COVID-19 pandemic (PAN.DEM). Int Rev Psy-
chiatry. 2020;33:404-11.

Ministry of Health and Care Services. The Dementia Plan 2020. Oslo
(Norway): The Ministry of Health and Care Services; 2015.

Feeo SE, Tranvdg O, Samdal R, Husebo BS, Bruvik FK. The compound role
of a coordinator for home-dwelling persons with dementia and their
informal caregivers: qualitative study. BMC Health Serv Res. 2020,20:1045.
Ulstein |, Wyller TB, Engedal K. The relative stress scale, a useful instrument
to identify various aspects of carer burden in dementia? Int J Geriatr
Psychiatry. 2007;22:61-7.

Folstein MF, Folstein SE, McHugh PR. Mini-Mental State - Practical Method
for Grading Cognitive State of Patients for Clinician. J Psychiatr Res.
1975;12:189-98.

Reisberg B. Functional assessment staging (FAST). Psychopharmacol Bull.
1988,24:653-9.

ATC/DDD Index. WHO collaborating Centre for Drug Statistics Method-
ology, Norwegian Institute of Public Health, Oslo. 2015. https://www.
whocc.no/atc_ddd_index/. Accessed 01 June 2019.

Cummings J. The Neuropsychiatric Inventory: Development and Applica-
tions. J Geriatr Psychiatry Neurol. 2020;33:73-84.

. Aalten P, de Vugt ME, Lousberg R, Korten E, Jaspers N, Senden B, et al.

Behavioral Problems in Dementia: A Factor Analysis of the Neuropsychiat-
ric Inventory. Dement Geriatr Cogn Disord. 2003;15:99-105.

Alexopoulos GS, Abrams RC, Young RC, Shamoian CA. Cornell Scale for
Depression in Dementia. Biol Psychiatry. 1988;23:271-84.

Barca ML, Engedal K, Selbaek G. A Reliability and Validity Study of the
Cornell Scale among Elderly Inpatients, Using Various Clinical Criteria.
Dement Geriatr Cogn Disord. 2010;29:438-47.

Selbaek G, Kirkevold O, Sommer OH, Engedal K. The reliability and validity
of the Norwegian version of the neuropsychiatric inventory, nursing
home version (NPI-NH). Int Psychogeriatr. 2008;20:1-9.

Guy W. ECDEU assessment manual for psychopharmacology. Rockville:
US Department of Health, Education and Welfare; 1976.

36.

37.

38.

39.

40.

41.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

Page 14 of 14

Aasmul |, Husebo BS, Sampson EL, Flo E. Advance Care Planning in
Nursing Homes — Improving the Communication Among Patient, Family,
and Staff: Results From a Cluster Randomized Controlled Trial (COSMOS).
Front. Psychol. 2018;9:2284.

World Health Organization. The ICD-10 classification of mental and
behavioural disorders: clinical descriptions and diagnostic guidelines.
Geneva: World Health Organization; 1992.

Lawton MP, Brody EM. Assessment of older people: self-maintaining and
instrumental activities of daily living. Gerontologist. 1969;9:179-86.
Lawton MP. Aging and performance of home tasks. Hum Factors.
1990;32:527-36.

Lyketsos CG, Galik E, Steele C, Steinberg M, Rosenblatt A, Warren A, et al.
The General Medical Health Rating: a bedside global rating of medical
comorbidity in patients with dementia. J Am Geriatr Soc 1999;47:487-491.
Mesquida MM, Casas MT, Sisé AF, Murioz IG, Vian OH, Monserrat PT,
Consensus and evidence-based medication review to optimize and
potentially reduce psychotropic drug prescription in institutionalized
dementia patients. BMC Geriatr. 2019;19:7.

. Thyrian JR, Hertel J, Wucherer D, Eichler T, Michalowsky B, Dreier-Wolf-

gramm A, et al. Effectiveness and Safety of Dementia Care Manage-
ment in Primary Care: A Randomized Clinical Trial. JAMA Psychiatry.
2017;74:996-1004.

Rikala M, Korhonen MJ, Sulkava R, Hartikainen S. The effects of medica-
tion assessment on psychotropic drug use in the community-dwelling
elderly. Int Psychogeriatr. 2011;23:473-84.

Romskaug R, Skovlund E, Straand J, Molden E, Kersten H, Pitkala KH, et al.
Effect of Clinical Geriatric Assessments and Collaborative Medication
Reviews by Geriatrician and Family Physician for Improving Health-
Related Quiality of Life in Home-Dwelling Older Patients Receiving
Polypharmacy: A Cluster Randomized Clinical Trial. JAMA Intern Med.
2019;180:181-9.

Delgado J, Evans PH, Gray DP, Sidaway-Lee K, Allan L, et al. Continuity of
GP care for patients with dementia: impact on prescribing and the health
of patients. Br J Gen Pract. 2022. https://doi.org/10.3399/BJGP2021.0413.
Welberry HJ, Jorm LR, Schaffer AL, Barbieri S, Hsu B, Harris MF, et al.
Psychotropic medicine prescribing and polypharmacy for people with
dementia entering residential aged care: the influence of changing
general practitioners. Med J Aust. 2021;215:130-6.

Reeve E, Gnjidic D, Long J, Hilmer S. A systematic review of the emerging
definition of deprescribing'with network analysis: implications for future
research and clinical practice. Br J Clin Pharmacol. 2015;80:1254-68.
Ydstebe A, Bergh S, Selbaek G, Benth JS, Lurés H, Vossius C. The impact

of dementia on the use of general practitioners among the elderly in
Norway. Scand J Prim Health Care. 2015;33:199-205.
Legemiddelgjennomgang utfert av fastleger [Medication reviews con-
ducted by general practitioners]. Helsedirektoratet, Oslo. 2021. https://
www.helsedirektoratet.no/statistikk/statistikk-om-allmennlegetjenester/
legemiddelgjennomgang-utfort-av-fastleger. Accessed 14 Apr 2021.
@yane NMF, Finckenhagen M, Ruths S, Thue G, Lindahl AK. Improving
drug prescription in general practice using a novel quality improvement
model. Scand J Prim Health Care. 2021,39:174-83.

O'Connor DW, Griffith J, McSweeney K. Changes to psychotropic medica-
tions in the six months after admission to nursing homes in Melbourne
Australia. Int. Psychogeriatr. 2010;22:1149-53.

Mettert K, Lewis C, Dorsey V, Halko H, Weiner B. Measuring implementa-
tion outcomes: An updated systematic review of measures psychometric
properties. Implementation Res. and Prac. 2020;1:1-29.

Vislapuu M, Angeles RC, Berge LI, Kjerstad E, Gedde MH, Husebo B. The
consequences of COVID-19 lockdown for formal and informal resource
utilization among home-dwelling people with dementia: results from the
prospective PAN.DEM study. BMC Health Serv Res. 2021;21:1003.

Gedde MH, Husebo BS, Vahia IV, Mannseth J, Vislapuu M, Naik M, et al. The
impact of COVID-19 restrictions on behavioural and psychological symp-
toms in home-dwelling people with dementia: a prospective cohort
study (PAN.DEM). BMJ Open. 2022;12:e050628.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.



Paper lli

Gedde MH, Husebo B, Vahia IV, Mannseth J, Vislapuu M, Naik M, Berge
LI: The impact of Covid-19 restrictions on behavioural and psychological
symptoms in home-dwelling people with dementia: a prospective cohort

study (PAN.DEM). BMJ Open 2022;12:¢050628.







Impact of COVID-19 restrictions on
behavioural and psychological

symptoms in home-dwelling people
with dementia: a prospective cohort

BM) Open

To cite: Gedde MH, Husebo BS,
Vahia IV, et al. Impact of
COVID-19 restrictions on
behavioural and psychological
symptoms in home-dwelling
people with dementia: a
prospective cohort study
(PAN.DEM). BMJ Open
2022;12:¢050628. doi:10.1136/
bmjopen-2021-050628

» Prepublication history and
additional supplemental material
for this paper are available
online. To view these files,
please visit the journal online
(http://dx.doi.org/10.1136/
bmjopen-2021-050628).

Received 25 February 2021
Accepted 05 January 2022

’ ") Check for updates

© Author(s) (or their
employer(s)) 2022. Re-use
permitted under CC BY-NC. No
commercial re-use. See rights
and permissions. Published by
BMJ.

For numbered affiliations see
end of article.

Correspondence to
Dr Marie H Gedde;
marie.gedde@uib.no

study (PAN.DEM)

Marie H Gedde

,'2 Bettina S Husebo,?® Ipsit V Vahia,*® Janne Mannseth,®

Maarja Vislapuu,? Mala Naik,"” Line | Berge®®

ABSTRACT

Objectives To investigate the impact of the COVID-19
restrictions on behavioural and psychological symptoms of
dementia (BPSD).

Design Prospective cohort study (PAN.DEM) nested within
the halted parent trial (LIVE@Home.Path).

Setting Households in Norway immediate before and

6-9 weeks into the COVID-19 restrictions.

Participants 104 dyads (persons with mild to moderate
dementia aged >65and their informal carers) completed
both prepandemic and pandemic assessments, among
237 in the parent trial. Mini-Mental Status Examination
score 15-26 or Functional Assessment Staging score 3—7
covered dementia severity.

Main outcome measures Neuropsychiatric Inventory
(NPI-12) total (range 0—144), psychosis (range 0-24),
hyperactive behaviour (range 0—-60) and mood
subsyndrome (range 0-48) scores; Cornell Scale for
Depression in Dementia (CSDD) total score (range 0-38).
Results We found an overall increase in BPSD by NPI-12
total score comparing prepandemic to pandemic levels
(median 16 QR (4.5-29) to 20 (7-32.5), p=0.03) over a
mean of 86 days (SD 19). NPI-12 total score worsened

in 57 (55%) of people with dementia and was associated
with postponed or averted contacts with healthcare
professionals (logistic regression, OR 3.96, 95% Cl 1.05
to 14.95). Psychosis subsyndrome levels increased (0
(0-3) to 0.5 (0-6), p=0.01) in 37 (36%) persons; this
worsening was associated with partial insight (9.57, 1.14
t0 80.71) and reduced informal carer contact (4.45, 1.01
t0 19.71). Moreover, depressive symptoms increased

as assessed by CSDD total score (5 (3-9) to 7 (4-12),
p=0.01) and worsened for 56 (54%), which was inversely
associated with psychotropic drugs on-demand (0.16,
0.03 t0 0.75).

Conclusions BPSD worsened during the first months

of the COVID-19 restrictions, most pronounced for
psychosis and depression. These BPSD exacerbations
have implications for pandemic policies, emphasising

that restrictions must balance COVID-19 morbidity and
mortality against dementia deterioration.

Trial registration number NCT04043364; Results.

Strengths and limitations of this study

» This is the first prospective cohort study investigat-
ing the impact of the COVID-19 restrictions on be-
havioural and psychological symptoms of dementia
(BPSD).

» The same informal carers reported BPSD for each
home-dwelling person with dementia both before
and during the pandemic scenario using validated,
well-established instruments.

» The COVID-19 restrictions left some informal carers
with less basis of observation, as 28% reported re-
duced contact with the person with dementia.

» Our study captures the impact of the initial phase
of the outbreak in Norway and does not describe
the long-term impact of the COVID-19 restrictions
on BPSD.

INTRODUCTION
Dementia is among the most critical risk
factors for COVID-19 mortality." In England
and Wales alone, 12869 people with
dementia have died, accounting for 26%
of the COVID-19 death toll.? Until vaccina-
tion is widely available globally, hygiene and
physical distancing interventions will remain
cornerstones of protecting vulnerable popu-
lations.” The subsequent restrictions have
been disrupting for home-dwelling people
with dementia as private homes were not
accessible to family members and volunteers,
day care centres closed and home nursing
services were restricted to those most in
need. As a result, people with dementia living
in the community are not only at risk from
COVID-19 morbidity and mortality; they are
also threatened from unforeseen effects of
the restrictions.*”

Behavioural and psychological symptoms
of dementia (BPSD) cover a wide range of
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clinical presentation including depression, anxiety, agita-
tion and psychosis. Longitudinally, persistent BPSD may
be found in up to 80% of people with dementia.” BPSD
are best managed with structured, non-pharmacological
interventions, placing psychotropic drugs as secondary
treatment options.7 Preliminary evidence indicates that
BPSD may be exacerbated under the COVID-19 restric-
tions. Eight weeks into the Argentinian quarantine,
informal carers reported worsening of anxiety, insomnia
and depression among persons at different stages of
Alzheimer’s and related dementias living at home
(N=119).% In another study, family carers stated worsening
BPSD in 60% of Italian outpatients with various stages
and aetiologies of dementia 1 month into the pandemic
(N=4913).” This study also found that 28% required
changes in psychotropic medication to address irritability,
apathy, agitation and depression. Further, nursing home
patients separated from the outside world in France with
mild Alzheimer’s disease reported increased anxiety and
depression when asked to evaluate their own experience
of the pandemic retrospectively (N=58)."

However, all these studies are cross-sectional and thus
far, there is a dearth of longitudinal data tracking changes
in BPSD during COVID-19 by comparing prepandemic
to pandemic rates.'’ In this study, we aim to address
this significant gap in the literature using data from the
prospective PAN.DEM study.'” This study is nested within
the ongoing LIVE@Home.Path trial® and was launched
by our team to investigate the impact of the COVID-19
restrictions (implemented in Norway on 12 March 2020)
on home-dwelling people with dementia. Here, we present
comparisons of prepandemic and pandemic BPSD, and
explore factors associated with worsening BPSD.

METHODS

Study design

This is a prospective cohort study comparing the prepan-
demic assessment of BPSD of the parent trial, LIVE@
Home.Path, to the PAN.DEM assessment.

Setting

The parent trial is a stepped-wedge randomised
controlled trial."® It compares the costeffectiveness in
resource utilisation of a 6-month multicomponent inter-
vention comprising Learning, Innovation, Volunteers
and Empowerment to usual conditions for dyads of
home-dwelling people with dementia and their informal
carers. Trained data collectors blindly assessed all dyads
in direct conversation every 6 months for 2years (2019-
2021). The prepandemic 6-month assessment was close to
complete when the COVID-19 restrictions replaced trial
protocol (figure 1A). Physical distancing (ie, restrictions
on gatherings, public transport closure, stay at home-
regulations and limitations on movement) formed the
basis for the restrictions,” which implied that healthcare
was limited to those most in need.'” In response, we devel-
oped the semistructured PANdemic in DEMentia (PAN.

DEM) telephone interview for informal carers to capture
if, and how, dyads were affected by the outbreak (online
supplemental file). This assessment included selected
instruments from the parent trial in addition to questions
regarding the pandemic. We consecutively invited as
many dyads as possible from the parent trial to complete
the PAN.DEM assessment from week 6 of restrictions until
eased the 9th week (20 April 2020 to 15 May 2020). Poten-
tial respondents were considered unreachable when no
response was given to two calls and a text message.

Participants

Dyads were eligible for inclusion in the parent trial if the
persons with dementia were: 265 years, diagnosed with
dementia (with Mini-Mental Status Examination (MMSE)
score 15-26 or Functional Assessment Staging (FAST)
score 3-7)'" 1%, home-dwelling in one of three Norwe-
gian municipalities; and had weekly face-to-face contact
with the informal carer. Dyads gave informed spoken
and written consent for participation in the parent trial
as described in the protocol."® Informal carers gave addi-
tional informed consent to PAN.DEM."?

Measurements
The primary outcome was change in BPSD between the
prepandemic and pandemic assessments. We adminis-
tered two informal carerrated scales at both time points:
(1) The Neuropsychiatric Inventory (NPI-12) assesses
frequency and severity of delusions, hallucinations, agita-
tion, depression, anxiety, euphoria, apathy, disinhibitions,
irritability, aberrant motorial behaviour, sleep distur-
bances and appetite changes over the four preceding
weeks.'® Each of these 12 domains is scored from 0 (no
symptoms) to 12 (very severe symptoms), a score >4 is
regarded a BPSD with symptom load of clinical relevance.’
These domains are further aggregated to generate subsyn-
drome scores for psychosis comprised of delusions and
hallucinations (0-24), hyperactive behaviour comprised
agitation, euphoria, irritation, disinhibition, aberrant
motor behaviour (0-60), mood comprised depression,
apathy, sleep disturbances and appetite changes (0-48),
and finally, a total NPI-12 score (0-144) 1 (2) The Cornell
Scale for Depression in Dementia (CSDD) assesses nine-
teen items of depressive symptoms during the prior week,
each rated from ‘absent’ to ‘severe’ (0-2) or ‘symptoms
not possible to evaluate’ (missing).'® Adding item scores
generate the CSDD total score (0-38)."® A CSDD total
score 8 indicates depression of clinical relevance.'’ The
Norwegian versions of NPI-12 and CSDD have robust
psychometric properties.16 1820

In addition to BPSD, we collected the following data
at the prepandemic assessment: the persons with demen-
tia’s level of functioning in activities of daily living by
Physical Self-Maintenance Scale (PSMS)21 and Instru-
mental Activities of Daily Living Scale (IADL),?? health
by the General Medical Health Rating Scale (GMHR),*
possible dementia aetiology following the International
Classification of Diseases-10th version,24 and use of
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A

LIVE-intervention
Group 3

LIVE-intervention
Group 2

LIVE-intervention
Group 1

PARTICIPATING DYADS
covid-19 restrictions

May-Nov. Dec-Mar. Apr—May Sep—Nov. Feb.-Apr. Aug.-Oct. Timeline
2019 2020 2020 2020 2021 2021
| | | | | |
Inclusion 6 month  PAN.DEM 12 month 18 month 24 month Assessments

w

g Assessed for eligibility
= (n=438)
—
c Excluded (n= 158)
q,_-) _ Lack of consent (n= 60)
®© ~ Not meeting inclusion criteria (n= 81)
o Institutionalised/deceased (n=17)
Included
(n= 280)
Lost at follow-up (n= 43)*
. Withdrawal of consent (n= 8)
" Institutionalised/deceased (n= 33)
Unknown (n=2)
Pre-pandemic
six-month assessment
(n=237)
» Not invited (n= 90)
E Invited
LéJ (n=147)
2 Excluded (n= 21)
< » Lack of consent (n= 3)
[l Unreachable (n= 18)
Included
(n=126)
‘ Excluded (n=22)
» Pre-pandemic assessment after imposition
‘ of the covid-19 restrictions (n= 22)
Analysed
(n=104)

Figure 1 The parent trial, LIVE@Home.Path, including PAN.DEM. The COVID-19 restrictions replaced trial protocol from 12
March to eased on 15 May 2020. None of the dyads (person with dementia and informal carer, n) received the intervention while
the PAN.DEM interviews were conducted (20 April 2020 to 15 May 2020). (A) Timeline. Vertical lines indicate assessments. The
shaded parts illustrate the COVID-19 restrictions, postponing the Learning, Innovation, Volunteers and Empowerment (LIVE-
Intervention) for the dyads of group 2. (B) Flow chart. This study includes the dyads of PAN.DEM completing the prepandemic
assessment before the COVID-19 restrictions was implemented on 12 March 2020. *Parent trial attrition: rate within
assumptions of lost to follow-up.
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healthcare services and medications as specified by the
dyads. Drugs catalogued in the Anatomical Therapeutic
Chemical Index (ATC) administered in a set schedule
were regarded ‘regular’, whereas all others were docu-
mented as ‘on demand’.*® Psychotropic drugs included
antipsychotic (N05A), anxiolytic (NO5B), hypnotic and
sedative (N05C), antidepressant (NO6A) and antiementia
drugs (NO6D) by ATC. Demographical data (age, gender,
residency, kinship) were selfreported. We evaluated
dementia severity in terms of cognition with MMSE and
level of functioning with FAST at inclusion."* '”

At the pandemic assessment, the informal carers were
also asked to estimate the degree of insight presented
by the person with dementia into the COVID-19 situa-
tion and change in (1) contact with the informal carer,
(2) volunteering services and (3) municipal healthcare
services (home nursing services, home help, day-care,
and in-home and out-of-home respite care) due to the
COVID-19 restrictions.'? Finally, informal carers stated if
contacts with healthcare professionals were postponed or
averted.

Study size

This study includes all dyads in PAN.DEM completing the
prepandemic assessment before the COVID-19 restric-
tions were effectuated (figure 1B).

Statistical methods

Initially, we aggregated median and IQR, and calcu-
lated NPI-12 subsyndrome scores and total scores for
NPI-12 and CSDD if >80% of the scales were answered.
We used the Wilcoxon matched-pairs signed-rank test to
assess change between the prepandemic and pandemic
assessments. Next, we dichotomised those NPI-12 and
CSDD sum scores that changed into worsening/not
worsening and used multiple logistic regression anal-
ysis to explore factors associated. We included the
following covariates for persons with dementia: age,
gender, residency, dementia aetiology, MMSE, FAST,
IADL, PSMS, GMHR, number of psychotropic drugs
prescribed regularly and on-demand, and the COVID-19
specific outcomes. We also included age and gender of
the informal carers. Covariates were selected based on
our expertise in research and clinical dementia care.
The Akaike information criterion guided model selec-
tion. Selected models were then checked for multicol-
linearity, robustness and goodness-of-fit by Pearson and
Hosmer-Lemeshow test. FAST, IADL and PSMS showed
moderate to strong positive correlation, but including
all three covariates substantially improved the models.
Missing data were handled with listwise deletion, with
14% missing any covariates. Calculations are expressed
in OR with 95% CI, and p value. Reported p values are
two tailed, and p<0.05 was considered statistically signifi-
cant. Descriptive statistics are presented by n (%), mean
(SD), or median (IQR). We used Stata/IC, release V.16
(StataCorp) for all analyses.

Public and Patient involvement

The conceptualisation, design, assessments and conduct
of the parent trial as well as PAN.DEM included close
patient/informal carer and public involvement.'* ¥ A
user-representative participated in the research group’s
weekly meetings. In PAN.DEM, he consulted with the
study team on priorities, length and wording of the inter-
view, and its revisions, with a special focus on the poten-
tial burden on informal carers."?

RESULTS

Of the 280 dyads participating in the parent trial, 237
completed the prepandemic assessment from December
2019 to March 2020 (figure 1B). This study includes 104
dyads recruited to PAN.DEM completing the prepan-
demic assessment before the COVID-19 restrictions were
effectuated 12 March 2020. Mean time between assess-
ments was 86 days (SD 19).

Table 1 shows that the mean age for people with
dementia was 82 years (SD 7), 61% were women, 44%
lived alone, and 50% received daily home-nursing
services prior to the COVID-19 restrictions. Alzheimer’s
disease constituted the most common dementia aeti-
ology, while 6% had vascular dementia and 10% reported
Lewy-body dementia or Parkinson’s disease. Most people
with dementia lacked insight into the COVID-19 situa-
tion (table 2). The informal carers reported to have less
contact with the person with dementia in 28% under the
restrictions, and that contacts with healthcare profes-
sionals had been postponed or averted in 31%.

From the prepandemic to the pandemic assessment,
people with dementia experienced an increase in NPI-12
total score (16 (4.5-29) to 20 (7-32.5), p=0.03) and in
numbers of BPSD with symptom load of clinical relevance
(2 (0-4) to 3 (1 -5), p<0.001) (table 3). Also, the NPI-12
score worsened for 55% (figure 2). We found an increase
in the psychosis subsyndrome (0 (0-3) to 0.5 (0-6),
p=0.01), with 36% experiencing more severe symptoms
(figure 2). We also found an increase in depressive symp-
toms measured both by the NPI-12 depression domain (0
(0-3) to 1 (0-6), p=0.04) and CSDD total score (5 (3-9)
to 7 (4-12), p=0.01, table 3). Additionally, the CSDD total
score worsened for 54% (figure 2).

Table 4 shows the results of the logistic regression
models exploring factors associated with worsening BPSD
under the restrictions. Worsening NPI-12 total score
was associated with postponed or averted contacts with
healthcare professionals (OR 3.96, 95% CI 1.05 to 14.95)
and impaired cognition as indicated by MMSE (OR 1.19,
95%CI 1.01 to 1.40), while a diagnosis of Alzheimer’s
disease relative to other dementia aetiologies was associ-
ated with lower OR of worsening NPI-12 (OR 0.18, 95% CI
0.05 to 0.63). Worsening psychosis subsyndrome score
was associated with partial insight into the COVID-19 situ-
ation (OR 9.57, 95% CI 1.14 to 80.71), reduced contact
with the informal carer (OR 4.45, 95% CI 1.01 to 19.71),
and impaired function as indicated by FAST (OR 2.59,
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Table 1 Prepandemic characteristics for the 104 dyads
(persons with dementia and informal carers, n)

N=104
Person with dementia
Age, mean (SD) 82 (7)
Female gender, n (%) 63 (61)
Residency
Living alone, n (%) 46 (44)

Coresiding with the reporting informal carer, 46 (44)
n (%)

Coresiding with someone else than the 12 (12)

informal carer, n (%)
Dementia aetiology

Alzheimer’s disease, n (%) 45 (43)

Vascular dementia, n (%) 6 (6)

Dementia in other diseases classified 10 (10)

elsewhere, n (%)

Unspecified dementia, n (%) 43 (41)
MMSE, range 0-30, median (IQR) 21(18-24)
FAST, range 1-7, median (IQR) 4 (4-4)
GMHR, range 1-4, median (IQR) 3 (2-3)
PSMS, range 6-30, median (IQR) 11 (9-14)
IADL, range 8-31, median (IQR) 22 (18-27)
Drugs in general

Total number, median (IQR) 6 (4-8)

Regularly, median (IQR) 5(3-7)
Psychotropic drugs

Total no, median (IQR) 1(0-2)

Regularly, median (IQR) 1(0-1)

Antipsychotic drugs (NO5A), n (%) 6 (6)
Anxiolytic drugs (N05B), n (%) 3
Hypnotic/sedative drugs (NO5C), n (%) 10 (10)
Antidepressant drugs (NOBA), n (%) 19 (18)
Antidementia drugs (NO6D), n (%) 52 (50)

On-demand, median (IQR) 0 (0-0)

Antipsychotic drugs (NO5A), n (%) 0(0)
Anxiolytic drugs (NO5B), n (%) 5 (5)
Hypnotic/sedative drugs (NO5C), n (%) 12 (12)
Antidepressant drugs (NO6A), n (%) 0 (0)
Antidementia drugs (NO6D), n (%) 0(0)
Volunteering services, n (%) 8(8)
Healthcare services
Daily home nursing, n (%) 52 (50)
Weekly day care, n (%) 29 (28)

N

Respite care (In-home and out-of-home), 2 {;

n (%)
Informal carer
Age, mean (SD)

)

65 (12)

Continued

Table 1 Continued
N=104
Female gender, n (%) 68 (65)
Kinship to the person with dementia
Spouse, n (%) 44 (42)
Child, n (%) 58 (56)
Others, n (%) 22

Drugs were classified by the Anatomical Therapeutic Chemical
Index; antipsychotics, anxiolytics, hypnotics/sedatives,
antidepressants and antidementia drugs constituted psychotropic
drugs.

FAST, Functional Assessment Staging; GMHR, General Medical
Health Rating Scale; IADL, Instrumental Activities of Daily Living
Scale; ICD-10, International Classification of Diseases10th version;
MMSE, Mini-Mental Status Examination; Prepandemic, Six-month
assessment of parent trial (12 December 2019 to 11 March 2020);
PSMS, Physical Self-Maintenance Scale.

95% CI 1.07 to 6.27). An inverse association occurred for
higher dependency in activities of daily living by PSMS
and worsening psychosis subsyndrome (OR 0.68, 95% CI
0.51 to 0.91). Worsening depressive symptoms was associ-
ated with impaired function by FAST (OR 4.96, 95% CI
1.57 to 15.65), in contrast to lower odds associated with
Alzheimer’s disease (OR 0.21, 95% CI 0.05 to 0.85) and
psychotropic drug use on-demand (OR 0.16, 95% CI 0.03
t0 0.75).

Post hoc analysis did not show any association between
use of antipsychotic drugs before the restrictions and
worsening psychosis subsyndrome using unequal vari-
ances t-test (online supplemental table A). Similarly, we
found no association between use of antidepressants and
worsening depressive symptoms. Neither randomisation

Table 2 Pandemic characteristics for the 104 persons with
dementia (n) as perceived by their informal carers

N= 104

Degree of insight

Sufficient, n (%) 34 (33)

Partial, n (%) 54 (52)

To no degree, n (%) 16 (15)
Change in contact with the informal carer*

Reduced, n (%) 29 (28)

No change, n (%) 49 (47)

Increased, n (%) 23 (22)
Ceased volunteering services*, n (%) 8 (8)
Change in healthcare services*, n (%) 42 (40)
Postponed or averted contacts with healthcare 32 (31)

professionals*, n (%)

*Relative the prepandemic situation. Healthcare services provided
by the municipality: home nursing services, home help, day-care
and respite care (in-home and out-of-home).

Pandemic, PAN.DEM assessment (20 April 2020 to 15 May 2020).
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Table 3 Prepandemic compared with pandemic behavioural and psychological symptoms for the 104 persons with dementia

()

Prepandemic

Pandemic

N (%) with symptom
load of clinical

N (%) with symptom
load of clinical

relevance* Median IQR relevance* Median IQR P value
Neuropsychiatric inventory (NPI-12)
Total score, range 0-144 16 4.5-29 20 7-32.5 0.03t
Subsyndromes
Psychosist, range 0-24 0 0-3 0.5 0-6 0.011
Hyperactive behaviour§, range 0-60 55 0-12 4 0-12 0.79
Mood1], range 0-48 6 0-12 6.5 1-12 0.21
Domain scores, range 0-12
Delusions 20 (19) 0 0-2 31(30) 0 0-6 0.041
Hallucinations 8(8) 0 0-0 16 (15) 0 0-0 0.23
Agitation 23 (22) 0 0-3 18 (17) 0 0-2 0.45
Depression 25 (24) 0 0-3 40 (38) 1 0-6 0.041
Anxiety 18(17) 0 0-2 31(30) 0 0-4 0.07
Euphoria 8(8) 0 0-0 4(4) 0 0-0 0.19
Apathy 35 (34) 0 0-4 30 (29) 0 0-4 0.50
Disinhibitions 9(9) 0 0-0 15 (14) 0 0-1.5 0.16
Irritability 28 (27) 0 0-4 29 (28) 0 0-4 0.78
Aberrant motor behaviour 23 (22) 0 0-1 24 (23) 0 0-2.5 0.66
Sleep disturbances 25 (24) 0 0-3 28 (27) 0 0-4 0.82
Appetite changes 14 (13) 0 0-1 17 (16) 0 0-1 0.84
No of BPSD with symptom load of clinical 2 0-4 3 1-5 <0.001t
relevance®, range 0-12
Cornell Scale for Depression in Dementia
(CsDD)
Total score, range 0-38 34 (33) 5 3-9 41 (39) 7 4-12 0.011

*NPI domain scores >4 indicate BPSD with symptom load of clinical relevance. CSDD total score =8 indicates depression of clinical relevance.

FIndicates two-tailed p<0.05.
I Psychosis: delusions and hallucinations

§ Hyperactive behaviour: agitation, euphoria, irritation, disinhibition, aberrant motor behaviour

9] Mood: depression, apathy, sleep disturbances and appetite changes

BPSD, behavioural and psychological symptoms of dementia; P, p value for difference in median between time points by the Wilcoxon matched-pairs signed-rank
test; Pandemic, PAN.DEM assessment (20 April 2020 to 15 May 2020); Prepandemic, Six-month assessment of parent trial (12 December 2019 to 11 March 2020).

to the intervention vs control of the parent trial showed
associations with worsening NP-12 total score, psychosis
subsyndrome nor depressive symptoms (online supple-
mental table A). To explore if consecutive sampling intro-
duced bias, we compared our study sample to those not
included yet still in parent trial at the prepandemic assess-
ment, revealing minimal differences (online supple-
mental table B).

DISCUSSION

Our primary aim was to compare prepandemic and
pandemic levels of BPSD in home-dwelling people with
dementia during the two first months of COVID-19
restrictions in Norway. Even though BPSD fluctuates
over the dementia course, our study indicates that the
COVID-19 restrictions caused an overall increase in BPSD
over a mean of 86 days, and that odds of worsening were
four times higher with postponed or averted contacts with

healthcare professionals. More specifically, the increase
was most pronounced for symptoms of psychosis and
depression. The odds for worsening psychosis increased
10-fold with partial insight into the COVID-19 situation
and 4-fold with reduced contact with informal carers,
while as-needed use of psychotropic drugs was associated
with fewer depressive symptoms.

Strengths and weaknesses

Our study provides prospective data obtained shortly
before and under the COVID-19 restrictions rated by
the same informal carer for each subject and based on
extensive assessor-blinded interviews with validated, well-
established instruments.'” ' We used established cut-
off scores when presenting BPSD with symptom load of
clinical relevance.® ' The parent trial population was
recruited from different municipalities to be representa-
tive to the Norwegian demographic in terms of dementia
aetiology, severity and symptomatology.13 As our study
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Neuropsychiatric Inventory

Total score

] I T

Psychosis subsyndrome 21 (20) | 46 (44) 37 (36)
Hyperactive behaviour subsyndrome 39 (38) | 23 (22) 42 (40)
Mood subsyndrome 37 (36) | 18 (17) 49 (47)
Cornell Scale of Depression in Dementia
Total score 33 (32) l 15 (14) 56 (54)
0% 50 % 100 %

n (%) persons with dementia

Olmprovement ONo change ®Worsening

Figure 2 Change in behavioural and psychological symptoms in n (%) persons with dementia from the prepandemic to the
pandemic assessment. n: 104. Prepandemic: Six-month assessment of parent trial (12 December 2019 to 11 March 2020).
Pandemic: PAN.DEM assessment (20 April 2020 to 15 May 2020). Neuropsychiatric Inventory, subsyndrome score: psychosis
(delusions and hallucinations), hyperactive behaviour (agitation, euphoria, irritation, disinhibition, aberrant motor behaviour),
mood (depression, apathy, sleep disturbances and appetite changes). Cornell Scale for Depression in Dementia, total score.

sample was fairly similar to those dyads not included from
the parent trial, we argue that our study was not biased by
selection.

There are weaknesses to address. Despite efforts, we
were not able to invite all potential respondents through
consecutive sampling before the restrictions were eased
for the first time, explaining the limited sample size.
CSDD is not validated for telephone interviews'® yet our
findings using CSDD were consistent with the depres-
sion domain of NPI-12, which can be used as a telephone
interview instrument.'® Previous work has shown that
carer psychosocial factors such as sense of competence,
guilt and relationship quality account for up to 56% of
the variance in BPSD-related distress.”® In the case of the
pandemic, stress-related symptoms were experienced by
two-thirds of family carers soon after the outbreak hit
ITtaly (N=4913) and were associated with incident or wors-
ening BPSD.? The authors conclude that they could not
determine whether increased BPSD were the cause or
consequence of carer distress, as both counterparts were
exposed to similar conditions during quarantine. Even
though we did not assess such domains, these consider-
ations apply to our study. Another point is that 28% of the
informal carers reported reduced contact with the person
with dementia, leaving them with less clinical observa-
tion. As 44% of the dyads were not living together, we
suggest that some violated the restrictions to visit their
loved ones and keep their obligations as careers, possibly
mitigating the impact on BPSD. These weaknesses should
be considered when interpreting the results, along with
the wide Cls of the covariates associated with worsening
BPSD. Notably, our data capture the impact of the initial
phase of the outbreak in Norway and can therefore not
answer longer-term consequences from either reimposi-
tion or lengthening of invasive restrictions.

Comparison with other studies

This study provides data on the negative mental health
consequences of the COVID-19 restrictions for people
with dementia. Using a non-randomised, non-controlled
design to evaluate causations may be reasonable in the
pandemic scenario as no other way of assessing the impact
of the COVID-19 restrictions exist. However, our results
should be interpreted with caution. The deterioration in
BPSD could in theory be caused by the progression of
the dementia syndrome itself, rather than being exacer-
bated by the pandemic restrictions. Arguing against this,
change in BPSD over 4months was substantially lesser
in an observational cohort of nursing home residents of
which the majority had dementia than what we demon-
strate comparing prepandemic and pandemic symptom
levels.””

Our findings echo a small body of the existing litera-
ture on this topic. A study from Spain noted increases in
levels of agitation, apathy, and aberrant motor behaviour
5weeks into lockdown in outpatients with mild cogni-
tive impairment and Alzheimer’s disease (N=40), but no
increase in psychotic symptoms.?® A cross-sectional study
from Italy (N=139) describes exacerbation of psychotic
symptoms in a small percentage of subjects with subjec-
tive cognitive decline, mild cognitive impairment and
dementia.” This study, in part, used self-assessments, that
may have led to underreporting of delusions and hallu-
cinations. Even though other studies are equivocal on
whether psychosis worsened,® UK registry data indicate
higher antipsychotic prescription rates to people with
dementia during the pandemic, and the authors specu-
late that this increase may be the result of worsened agita-
tion and psychosis.30 Meanwhile, our study revealed no
associations between psychotropic drugs and psychosis,
likely given that very few patients used antipsychotics
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Table 4 Factors associated with worsening in behavioural and psychological symptoms of dementia from the prepandemic to
the pandemic assessment

NPI-12 total score NPI-12 psychosis subsyndrome CSDD total score

95% Cl 95% Cl 95%Cl
Covariates OR Lower Upper Pvalue OR Lower  Upper Pvalue OR Lower Upper P value
Prepandemic characteristics
Person with dementia
Age 1.01 0.92 111 0.79 0.91 0.82 1.01 0.16 1.09 0.97 122 0.16
Female gender 0.51 0.13 1.98 0.34 0.36 0.09 1.52 0.09 0.19  0.03 1.31 0.09
Living alone 020 0.04 1.01  0.05 2.69 0.41 17.80 0.31 0.55 0.07 418 0.57
Alzheimer’s disease” 0.18 0.05 0.63  0.0191 0.84 0.23 3.08 0.79 0.21 0.05 0.85  0.0311
MMSEt 1.19 1.01 1.40  0.0419 0.97 0.82 1.14 0.68 0.96 0.80 115  0.65
FASTt 0.98 0.45 216 097 2.59 1.07 6.27 0.0491 496 157 15.65 0.0191
IADL§ 0.96  0.80 115 0.64 1.19 0.98 1.45 0.08 0.84 0.67 1.07 0.16
PSMS| 1.00 0.79 1.28 0.99 0.68 0.51 0.91 0.01991 099 0.76 1.29 096
GMHR** 0.91 0.36 232 084 2.06 0.72 5.88 0.18 0.84 0.28 250 0.76
Psychotropic drugstt
Regularly 116  0.54 248 0.7 0.67 0.31 1.47 0.32 SISl 0.49 2,53 0.80
On-demand 0.35  0.09 146 0.15 2.95 0.69 12.66 0.15 0.16  0.03 0.75  0.0291
Informal carer
Age 097  0.92 1.03  0.40 1.04 0.98 1.12 0.21 099 0.93 1.06  0.87
Female gender 1.81 0.50 6.49 0.36 0.70 0.18 2.80 0.62 0.82 0.16 427 0.82
Pandemic characteristics, person with dementia
Insight to the COVID-19 situationtt
Partial 0.61 0.10 3.69 0.60 9.57 1.14 80.71 0.04991 067 0.10 444  0.68
Sufficient 114 0.15 8.82 0.90 3.69 0.33 40.93 0.29 270 0.26 28.27  0.41
Contact with the informal carer§§
Reduced 1.88 048 7.44 037 4.45 1.01 19.71 0.04911 1.40 0.27 7.27  0.69
Increased 2.41 0.61 949 0.21 3.21 0.71 14.55 0.13 0.30 0.07 123 0.10
Ceased volunteering services 0.30 0.04 224 024 0.20 0.02 2.11 0.18 0.59 0.04 7.91 0.69
Change in healthcare services 0.48 0.13 1.78 0.28 0.48 0.11 2.08 0.33 1.16 0.28 4.83 0.84
Postponed or averted contacts ~ 3.96 1.05 14.95  0.0491 1.55 0.45 5.42 0.49 3.37 0.70 16.08 0.13

with healthcare professionals

Change dichotomised into worsening/not worsening. OR explored by multiple logistic regression, estimates adjusted for all other factors in the models.
*Alzheimer’s disease, reference: all other dementia aetiologies.

TMMSE, range 0-30, higher scores indicate better cognition, reference: 30.

$FAST, range 1-7, lower scores indicate better functioning, reference: 1.

§IADL, range 8-31, lower scores indicate better functioning, reference: 8.

IPSMS, range 6-30, lower scores indicate better functioning, reference 6.

**GMHR, range 1-4, lower score indicate higher comorbidity burden, reference 4.

T1Number of psychotropic drugs according to the Anatomical Therapeutic Chemical Index: antipsychotics (NO5A), anxiolytics (NO5B), hypnotics/sedatives (NO5C),
antidepressants (NOBA) and anti-dementia drugs (NO6D), reference: 0.

11Degree of insight into the COVID-19 situation as perceived by the informal carer, reference: no insight.

§§Change in contact with the informal carer, reference: no change.

119IP: two-tailed p<0.05

CSDD, Cornell Scale of Depression in Dementia ; FAST, Functional Assessment Staging, at inclusion; GMHR, General Medical Health Rating Scale; IADL,
Instrumental Activities of Daily Living Scale; MMSE, Mini-Mental Status Examination, at inclusion; n, 89 dyads (person with dementia and informal carer); NPI-12,
Neuropsychiatric Inventory, twelve item version, with psychosis subsyndrome constituting delusions and hallucinations; Pandemic, PAN.DEM assessment (20 April
2020 to 15 May 2020); Prepandemic, Six-month assessment of parent trial (12 December 2019 to 11 March 2020); PSMS, Physical Self-Maintenance Scale.

before the pandemic, in addition to the lack of real-time
prescription data throughout the outbreak. Because
this is a nascent area of research, discrepancies may be
attributed to heterogeneity in design, as well as dementia
severity and aetiology.

Early findings suggest that older adults at group level
are more resilient to the mental health effects of the
pandemic than younger ones."" Nonetheless, our study

adds to the cross-sectional reports calling attention to
deteriorating depressive symptoms among people with
dementia.*'" For better communication within and
between dyads and their formal caregivers, digital devices
may enhance individual support.'? Further, anxiolytics
and hypnotics/sedatives were associated with fewer
depressive symptoms when used as-needed in our sample.
These drugs are known to temporarily alleviate some
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of the symptoms assessed by the CSDD, such as anxiety,
irritability and agitation. However, in line with national
guidelines, we rather recommend that antidepressants
are considered if severe symptoms pcrsist.31

Our study supports the WHO’s concerns that the
pandemic would negatively impact the mental health of
people with cognitive impairments.” Even though way of
life varies globally, the policies implemented in response
to COVID-19 are likely equally disruptive to the envi-
ronment of home-dwelling people with dementia across
nations.® We, therefore, argue that our findings are gener-
alisable to other countries. Furthermore, they emphasise
that non-pharmacological approaches still should be the
first-line treatment to avoid BPSD deterioration regard-
less of context.

Unanswered questions and future research

Future research should explore the long-term impact of
the COVID-19 restrictions on BPSD, and whether moder-
ations or service innovations can mitigate worsening. Less
than 5% of trials on COVID-19 involve behavioural and
mental health interventions,” emphasising the need for
knowledge to adapt restrictions and navigate the unfore-
seeable consequences for persons with dementia and
informal caregiver of the current, and future, pandemics.
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