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Abstract

Background: In nursing homes (NH) >80% have dementia, and 30-60% experience
pain daily. Psychosis symptoms (delusions and hallucinations) are common. These
can lead to reduced quality of life (QoL) and are often treated with antipsychotic
medication, which can cause harmful side-effects. Previous studies have suggested an
association between pain and psychosis symptoms, but none have investigated the
longitudinal association as well as the effect of pain treatment on psychosis.

Aim: To investigate the relationship between pain and psychosis symptoms, and the
characteristics of NH patients with psychosis symptoms. The thesis also aims to
investigate the effect of pain treatment on psychosis symptoms and the effect of a
multicomponent intervention on psychosis symptoms and pain.

Methods: Paper 1 investigates the effect of pain treatment on psychosis symptoms
and uses data from a cluster-randomized controlled trial (cRCT), the Pain-BPSD
study. Papers 2 and 3 use data from a cRCT, the COSMOS-trial, and investigate the
characteristics of NH residents with psychosis symptoms, as well as the association
between pain and psychosis symptoms over time and the effect of a multicomponent
intervention on pain and psychosis. Pain was measured using the MOBID-2 pain
scale, while psychosis symptoms are measured using the NPI-NH.

Results: Paper 1 included 352 residents from 60 NH units, while the COSMOS-trial
included 723 residents from 67 NH units. Pain treatment reduced psychosis
symptoms (p = 0.034). Residents with psychosis had lower QoL (p <0.001) and more
depressive symptoms (p <0.001). Pain was longitudinally associated with psychosis
symptoms as a group (p = 0.009) and delusion individually (p = 0.007). The
COSMOS-intervention had no effect on total pain or psychosis symptoms.
Conclusion: Pain in NH residents was associated with psychosis symptoms as a
group and delusion individually. Psychosis symptoms were associated with
depression and lower QoL. The effect of non-pharmacological interventions on
psychosis symptoms needs further research.

Implications: Pain assessment should be a prerequisite when making treatment
decisions on psychosis symptoms in NH residents. Thorough guidelines for treating

psychosis symptoms in NHs need to be developed to reduce their negative impact.
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Sammendrag

Bakgrunn: P4 sykehjem (SH) har over 80% demens, og 30-60% opplever daglig
smerte. Psykosesymptomer er vanlig, kan fore til redusert livskvalitet, og behandles
ofte med antipsykotika som kan gi skadelige bivirkninger. Tidligere studier indikerer
en sammenheng mellom smerte og psykosesymptomer, men ingen har undersekt den
longitudinelle sammenhengen, eller effekten av smertebehandling pa psykose.
Formaél: Undersgke sammenhengen mellom smerte og psykosesymptomer, samt
karakteristika til SH-pasienter med psykosesymptomer. Avhandlingen underseker
ogsé effekten av smertebehandling pd psykosesymptomer, samt effekten av en
multikomponent-intervensjon pa psykosesymptomer og smerte.

Metode: Artikkel 1 undersoker effekten av smertebehandling pé psykosesymptomer,
og analyser data fra den klynge-randomiserte kontrollerte, Pain-BPSD studien.
Artikkel 2 og 3 bruker data fra den klyngerandomiserte kontrollerte KOSMOS-
studien, og underseoker karakteristika til SH pasienter med psykosesymptomer, i
tillegg til sammenhengen mellom smerte og psykose over tid, samt effekten av en
multikomponent intervensjon pa smerte og psykose. Smerte males med MOBID-2
smerteskala. Nevropsykiatrisk intervjuguide — SH-versjon brukes for & méle psykose.
Resultat: Artikkel 1 inkluderte 352 pasienter fra 60 SH avdelinger, mens KOSMOS-
studien inkluderte 545 pasienter fra 67 SH avdelinger. Smertebehandling reduserte
psykosesymptomer (p = 0.034). Pasienter med psykosesymptomer hadde lavere
livskvalitet (p <0.001) og mer depresjonssymptomer (p <0.001). Smerte var
longitudinelt assosiert til psykosesymptomer som gruppe (p = 0.009), og
vrangforestillinger individuelt (p = 0.007). KOSMOS-intervensjonen hadde ingen
effekt pa total smerte eller psykosesymptomer.

Konklusjon: Smerte er assosiert med psykosesymptomer som gruppe, og
vrangforestillinger individuelt. Psykosesymptomer er assosiert med lavere
livskvalitet, og har negativ pavirkning pad SH pasienter. Effekten av ikke-
farmakologiske intervensjoner pa psykosesymptomer trenger videre undersekelse.
Implikasjoner: Smertevurdering ber vere standard nér en skal vurdere
behandlingsvalg for psykosesymptomer. Klare retningslinjer trengs for behandling av

psykosesymptomer for & redusere de negative konsekvensene de har.
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1. Introduction

My journey towards this dissertation and its topic has been long. It started in 2008
when I began to work at the local home-care service in my hometown, Haugesund. 1
visited many different older adults at home with different health challenges for which
they received domiciliary care and was surprised at how many medications they used,
thinking: “Wow, it must be hard to have so many diseases that you need to take so
many medications. Do they really need all of them?”. Years passed by. I finished my
bachelor’s degree in chemistry in 2011 and in 2012 started medical school, but every
summer I returned to my hometown to work, first at the home care services, then at
the nursing home (NH), and later at the hospital as a doctor. As my medical
knowledge grew, so did my curiosity. How could I best help my patients, and how
could I gain knowledge that would help me do this? The answer came to me when [
was introduced to the Medical Students Research Program: “I have to discover new
knowledge myself by doing research”, and after listening to my main-supervisor,
Bettina Husebg, talking passionately about her new research project, the COSMOS-
trial, which aimed to improve NH residents’ quality of life (QoL) through better
Communication, Systematic pain assessment and treatment, Medication review,

Organization of activities, and Safety, (1) I decided that I wanted to be a part of this.

When travelling around Norway during the COSMOS-trial, I observed how many NH
residents were troubled by not only dementia but 2 or more additional diseases, also
known as multimorbidity (2). This highlighted how complex and heterogenic the NH
population is and how many aspects physicians and nurses must consider when
deciding on treatments for their patients. Many experienced pain, and studies show
that 30-60% of NH residents suffer from pain daily (3). I also observed that most
patients used analgesics, although few were evaluated by a validated pain assessment
tool before, and and after treatment. Due to the large number of patients using
analgesics, I learned the ATC-code for both oxycodone (N02AAO05) and paracetamol
(NO2BEO1) by heart, after spending many hours plotting data from the COSMOS-

trial into statistical software programs.
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Another common feature in the NHs were behavioral disturbances, also called
Neuropsychiatric symptoms (NPS). In fact, studies have shown that over 90% of
people with dementia (PwD) suffer from at least one NPS during the course of their
disease (4). These symptoms, among others, include agitation, depression, delusion,
hallucinations, and sleep disturbances. There are many different NPS, but many of
them have a common ground in that they are treated with psychotropic drugs, which
can all cause potentially harmful side-effects (5, 6). This highlights the importance of
finding any potential underlying factors to avoid the use of potentially harmful drugs.
Surprisingly, when I searched the literature, to my surprise, it seemed that one of the
symptom groups, psychosis symptoms, were not as thoroughly investigated as the

others.

When I looked at all these different diseases and conditions, and that all of them were
treated with different drugs, I thought it was no wonder that polypharmacy is a
problem in a NH population (7). I then began to think of how my research could
contribute to reducing this problem. Because psychosis symptoms were not
extensively studied, it seemed to me that this was a good place to start, especially
since the use of psychotropic drugs is very common in the treatment of these
symptoms. Since pain was also very common, and research has previously found pain
to be associated with other NPS such as agitation, (8) maybe this could also be a
cause for psychosis symptoms? My first article found that pain treatment reduced
psychosis symptoms, (9) this encouraged me to dig further into this subject, which
made me realize that a single article was not enough to do this. I needed to perform
multiple studies and achieve a PhD degree to answer my questions properly. The
focus of this thesis is therefore to investigate NH residents with psychosis symptoms
and to discover any potential underlying factors such as pain. It also investigates if a
multicomponent intervention can reduce both pain and psychosis symptoms in NH
patients. The first literature search for this thesis was performed in June 2014, and the
last in June 2021, using relevant databases such as PubMed, EMBASE and
GoogleScholar.
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2. Background

2.1 Nursing homes and the nursing home population

In Norway there are approximately 700 NHs and 40 000 NH beds in total; 78% of the
NH population are women, and 57% of all deaths occur in a NH (10, 11). Public
health care services run 91% of the NH beds, while 5% are run by private non-profit
organizations, and 4% by private commercial organizations (11). The mean length of
stay in a NH is approximately 2-years, and the number of people aged 67 or older
residing in a NH is 88% (11, 12).

The NH population is a diverse population where over 80% of the patients have
dementia (13). NH patients often experience two or more diseases, as a study by
Reilev et al. in 2019 has shown, where 47.5% of 5179 Danish NH patients had 2 or
more comorbidities (14). This reflects the elderly population in general, as a study by
Barnett et al. found that 64.9% of people aged 65-84 years experienced
multimorbidity, while 81.5% of people >85 years did the same (2). Multimorbidity
can complicate the treatment of NH patients, as different diseases and conditions
require different treatment strategies that can interfere with each other, which again

can lead to polypharmacy, a frequent challenge in NHs (5).

Polypharmacy is common in NHs, and recent studies have shown that NH patients
receive on average 7-9 regular medications (5, 15, 16). The implications of
polypharmacy have been demonstrated in different studies. In 2018 Vetrano et al.
found that NH patients experiencing polypharmacy had a greater cognitive decline
than their counterparts. Another study by Onder et al. in 2013 found that
polypharmacy was associated with increased mortality in patients with advanced
cognitive impairment (7, 17). Systematic medication reviews aimed at reducing
polypharmacy can have a positive effect, as demonstrated by a recent meta-analysis
by Kua et al. in 2018, who found that mortality and falls were significantly reduced in
response to a medication review (18). A medication review can also improve elderly

peoples QoL, as shown by Romskaug et al., who investigated the effect of a
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collaboration between a geriatrician and a family physician on health related QoL in
home-dwelling older adults with polypharmacy (19). This highlights the importance
of prescribing, and deprescribing, the right drug to the right person at the right time.

The NH population is often frail, and patients live together in a closed environment.
Therefore, NHs are often more vulnerable to outbreaks of infectious diseases than the
community in general, something highlighted during the COVID-19 pandemic,
where, globally, 19 — 72% of all COVID-19 related deaths occurred in a NH (20). A
Dutch study by Rutten et al. found that in NH patients with confirmed COVID-19 the
mortality risk increased threefold (21). The vulnerability of the NH population also
led to NH patients receiving high priority for COVID-19 vaccination in Norway.
However, as the mRNA-vaccine provided to the NH residents has potential side
effects, it was important to investigate whether side-effects from the vaccine could
increase mortality in NH resident. A study by Wyller et al. investigated if the vaccine
led to a fatal adverse reaction in 100 suspected cases in Norwegian NHs. They
reviewed 100 suspected cases of a fatal adverse reaction and found a probable causal
link to vaccination in 10 of them (22). As the general mortality rate in NHs is high,
this was not a high number; nevertheless, the findings highlight the importance of a

risk-benefit assessment when deciding whether to vaccinate a NH resident.

By law, all Norwegian citizens have a guaranteed right to necessary health- and care
services provided by their municipality, which, if needed, includes care in a NH (23).
The law also states that all patients and users of the health care system have the right
to care with dignity (23, 24). Each NH patient therefore has the right to take part in
the decision-making process concerning their own treatment, and the use of
compulsory treatment is limited to situations where it is absolutely necessary (23, 25)
(Appendix 1). This provides the legal framework on which physicians, nurses and
other care workers must base their treatment decisions, and these are important to
keep in mind when dealing with the complex situations that can arise in a NH, where

the use of compulsory treatment is considered an option.
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2.2 Dementia

Dementia is an increasing global challenge affecting approximately 50 million people
worldwide, a number that is expected to rise to 82 million by 2030, and 140 million
by 2050 (26). The largest increase is expected in low- and middle-income countries.
Dementia is a group of neurodegenerative diseases that are characterized by
progressive cognitive decline. As the disease progresses, people become increasingly
functionally dependent. Depending on how the cognitive impairment affects the
PwD, dementia can be broadly divided into three clinical stages (27): Mild, where the
cognitive impairment affects the ability to perform day to day activities; moderate,
where the PwD is unable to function without the help of others; and severe, where the

PwD needs continuous care.

2.2.1 Types of Dementia diseases

The most common type of dementia is Alzheimer’s disease (AD), but other types of
dementia such as vascular dementia (VD), Lewy-Body dementias (LBD), and
frontotemporal dementia are common. Dementia can also be caused by acquired brain

damage, due to, for example, trauma or substance abuse. (27)

Alzheimer’s Dementia

The most common form of dementia is AD, which accounts for 60-80% of PwD (28).
The pathophysiology of AD is not fully understood suggested mechanisms include
the accumulation of B-amyloid protein-plaques as well as the accumulation of an
abnormal form of the tau-protein, which forms tangles within neurons. This
accumulation interferes with normal neuron-to-neuron signaling, as well as the
transport of nutrient to the cells, which can lead to cell-death and atrophy (28, 29). It
is also thought that chronic inflammation plays an important role due to the increased
number of plaques and tangles and the inability of microglia to remove the toxic

proteins as well as the increasing amount of cell-debris (28, 29).
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Vascular dementia

Vascular dementia (VD), is, broadly speaking, is dementia due to cerebrovascular
disease, is thought to be the second most common type of dementia, responsible for
15-20% of dementia cases (30). There are different subtypes of VD according to the
cause and site of the cerebrovascular disease, which, among others, include multi-
infarct dementia, small-vessel dementia and hypoperfusion dementia (30). A stroke is
a common cause of VD, but not all patients who have a stroke develop dementia;
studies show that 20-25% of patients with a stroke develop dementia (30). As both
AD and VD share many common risk-factors, the co-occurrence of the two,
especially in late stages of dementia, are common, and autopsy studies have
suggested that mixed dementia may be the most common dementia cause in late-life

and thus in the NH (30-32).

Lewy Body dementia (LBD)

Lewy-Body dementia, includes both dementia with Lewy-Bodies (DLB) and
Parkinson’s disease dementia (PDD) (33, 34). Both dementias share many similar
clinical and neuropathological features, especially the aggregation of inclusion bodies
with a-synuclein called Lewy-Bodies (35). Despite their similarities, the two
dementia-types are often distinguished on the basis of the onset of motor symptoms
(parkinsonism) in Parkinson disease (PD) (34). In PDD, dementia occurs at least 1-
year after the onset of the motor-symptoms of PD, while in DLB, dementia occurs
before, or concurrently with, parkinsonism (34). DLB are characterized by its
fluctuating course, which can often resemble delirium with a change in cognitive
function and alertness occurring within a relatively short period of time (34, 36).
Another feature often found in DLB are hallucinations, which can occur in up to 80%

of patients, often in the form of visual illusions and a sense of presence (34, 37).

2.2.2 Treatment of dementia
Effective curative treatment options does not exist for either AD or LBD, leading to
the development of symptom relieving drugs, mainly targeting neurotransmission

(38, 39). The medications currently approved for treatment of AD, and also LBD, can
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mainly be divided into two groups: acetylcholinesterase-inhibitors (ACI) and N-
methyl-d-aspartate (NMDA) receptor inhibitors (38-41). In the ACI group,
rivastigmine, donepezil and galantamine are approved, while memantine is a
recommended NMDA -inhibitor (38). In AD, the use of ACI usually provides the
largest benefit in people with mild to moderate dementia, while the use of memantine
is indicated in moderate to severe dementia (38, 41). In LBD the effect and side-
effects of rivastigmine and donepezil are thoroughly documented. While there is a
need for more trials regarding the effect of memantine, studies have shown that
patients with LBD can benefit from using the drug (39, 42, 43). However, it is crucial
to recognize that the anti-dementia drugs’ effect relies on slowing the disease

progression in some PwD, but they are not able to halt the disease.

The lack of curative treatment highlights the need for supportive measures to ensure a
good psychosocial environment for PwD and their family and help them manage their
disease. This includes home-care services, adult day-care centers, and as the disease
progresses, care in a Nursing Home (NH) (44). The Norwegian directorate of health
has developed thorough guidelines for the management of PwD in different stages of

the disease, where the importance of psychosocial measures are highlighted (31).

2.3 Neuropsychiatric symptoms

Behavioral and Psychological symptoms of Dementia (BPSD) are common features
seen in NH patients with dementia. Such behavioral changes include both affective
and psychological symptoms. However, these symptoms also affect people without
dementia, and when referring to these symptoms in a general population, not only in
PwD, they are named neuropsychiatric symptoms (NPS) (32). Twelve of the most
common symptoms included in the Neuropsychiatric Inventory — Nursing home
version (NPI-NH) are as follows: delusion, hallucinations, agitation, depression,
anxiety, euphoria, apathy, irritability, aberrant motor behavior (AMB), disinhibition,
sleep disturbances, and appetite disturbances (4). NPS are common in NH patients,
and especially in PwD where over 90% of patients suffer from at least one NPS

during the course of their disease (4). Some of the symptoms often coexist or concur,
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which has led to a variety of studies investigating which symptoms most often occur
together, and if they do so over time, thereby making up a symptom cluster. A
selection of these studies is found in Table 1. Most studies show that some symptoms
are consistently related to one of the following three clusters: depression and anxiety
in a mood/affective cluster, agitation and irritability in an agitation cluster, and
delusion and hallucination in a psychosis cluster. Furthermore, during the course of

the disease, PwD may develop different NPS with across these clusters (45).

Table 1: Symptom clustering of NPS

Authors Year | Symptom clusters

Hollingworth et al. (46) 2006 | Behavioral dyscontrol: Euphoria, Disinhibition, AMB?,
Sleep Disturbances and Appetite Disturbances
Psychosis: Delusion and Hallucinations

Mood: Depression, Anxiety and Apathy

Agitation: Aggression and Irritability

Aalten et al. (47) 2008 | Hyperactivity: Agitation, Euphoria, Disinhibition, Irritability and
AMB

Psychosis: Delusion, Hallucinations and Sleep Disturbances
Affective: Depression and Anxiety

Apathy: Apathy and Appetite Disturbances

Selback et al. (45)b 2012 | Psychosis: Delusion and Hallucinations (Euphoria)

Affective: Depression and Anxiety
Agitation: Agitation, Disinhibition and Irritability (AMB)
Apathy: Apathy, (Appetite Disturbances)

Sleep disturbances not consistently in one cluster

Cheng et al. (48) 2012 | Behavioral problems: Agitation, Disinhibition, Irritability and AMB
Psychosis: Delusion and Hallucinations
Mood disturbances: Depression, Anxiety, Apathy, Appetite

Disturbances and Sleep Disturbances

Euphoria not consistently in one cluster

a: Aberrant Motor Behavior

b: Patients who were followed the entire study-period of 31 months

2.3.1 Psychosis symptoms
The core symptoms of psychosis is the loss of a person’s ability to distinguish

between what is real from what is not due to the disruption of their thoughts or
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perception, often expressed through hallucinations or delusions (49). Delusion in
PwD is usually not as complex as in patients with schizophrenia, and often include
beliefs of theft or paranoid delusions of being cheated on by a partner. (50) A specific
type of delusion is misidentification, often viewed as a separate psychosis symptom,
where family or caregivers are thought to be imposters, or their home is not though to
be their home (50). Hallucinations are usually of the visual kind, but auditory
hallucinations can occur, especially in people with hearing impairment. Visual
hallucinations also occur in people with visual impairment, without neurological
disease, a phenomenon referred to as Charles Bonnet’s syndrome (51). Psychosis
symptoms are more common in patients with DLB and PDD than in patients with AD
(32, 34, 37, 50). In AD, psychosis symptoms most commonly debut as the disease
progresses from moderate and severe dementia, and they can be present even earlier
in patients with PDD and DLB (50, 52). In VD, the presentation and timing of
psychosis symptoms depends on the extent and location of cerebrovascular injury, but

it does not share a pattern similar to that of AD (50, 53, 54).

Symptoms of psychosis such as hallucinations and delusion are often found within a
NH population. The prevalence varies according to different studies, as the use of
assessment tools and methods differ. In general, the prevalence of delusion varies
between 13 % to 25%, while the prevalence of hallucinations varies between 5% to
18% (4, 55-58). It seems that psychosis symptoms are one of the more stable NPS
through the course of a dementia disease. However, studies have indicated that they
are more prevalent in moderate to severe dementia, compared to mild dementia,

particularly in people with AD (4, 59, 60).

Causes and consequences of psychosis symptoms

The most common cause of psychosis symptoms in NH patients is dementia, but
there are various other factors that can trigger or cause psychosis symptoms (52, 61).
Second to dementia, one of the major causes of psychosis symptoms in NH patients is
delirium (61, 62). Delirium is characterized by acute changes in cognition and

awareness, often followed by agitation, hallucinations, and delusion, and can be
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thought of as “acute brain-failure” (62). Delirium can occur in all people, including
PwD, and may be triggered by several different factors such as infection, surgery, and
medications (62, 63). Psychosis symptoms caused by delirium have some similarities
with psychosis symptoms deriving from NPS, but perhaps the main difference lies in
their acute nature (62, 64). An overview of similarities and differences is found in

table 2 (50, 52, 62-64).

Different medical conditions can also cause psychosis symptoms in older adults, e.g.,
severe electrolyte disturbances such as hyponatremia and hypercalcemia, hypo- and
hyperglycemia, uremic encephalopathy, and hepatic encephalopathy (61, 65). Various
medications have the potential to cause psychosis symptoms, often through
anticholinergic side-effects, but other medications such as corticosteroids are also
known to cause psychosis symptoms (66, 67). Environmental factors such as lack of
company and meaningful activities have also been found to be associated with

psychosis symptoms (68).

Psychosis symptoms in NH patients can have a negative impact on both patients and
caregivers and may be associated with a more rapid cognitive decline and increased
mortality risk (52, 69) Both Wetzels et al. in 2010 and Mjorud et al. 2014 found that
psychosis symptoms were associated with poor QoL in PwD residing in NHs (70,
71). In 2016, Helvik et al. investigated the severity of NPS in NH residents and found
that the severity of psychosis symptoms was associated with poor physical health and
the use of psychotropic drugs such as antipsychotics and anxiolytics (72), although
the impact on QoL seems to be related to the type and nature of each symptom. For
instance, Cohen-Mansfield et al (2016) investigated the impact of psychosis
symptoms on patients experiencing them and found that half of people with delusions
experienced discomfort, whereas 36% of patients with hallucinations reported the

same (73).
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2.3.2 Other neuropsychiatric symptoms

The prevalence of each NPS varies between studies, depending on the applied
assessment tools and different method measurements in various studies. A study by
Roen et al. in 2017 investigated the characteristics of 696 Norwegian NH patients at
admission and found that the most prevalent symptoms were depression (21.5%)
followed by anxiety (20.4%) and irritability (17.8%) (56). A prospective cohort study
by Selbaek et al. in 2014 investigated the course of 12 different NPS in 931 NH
patients with dementia for 53 months (4). At baseline, irritability (29.2%), apathy
(28.8%) and agitation (26.5%) were the most prevalent symptoms. The cumulative
prevalence after 53 months demonstrated that 64% of patients experienced irritability
at least once during the 53-month period, while 60% experienced apathy and 52%
agitation. Results are supported by Wetzels et al (2010) who investigated 173 Dutch
NH patients with dementia. Over the course of two years, they found irritability
(28.2%), AMB (23.1%) and agitation (20.5%) to be the most prevalent. After two
years the cumulative prevalence showed that irritability (58.1%) was still most

common followed by agitation (53.8%) and apathy (53.0%) (59).

Causes and consequences of other neuropsychiatric symptoms

It is important to identify potential triggers and underlying causes of NPS, as this can
aid the use of non-pharmacological treatments directed at a specific cause to
eliminate them and thereby avoid the use of pharmacological treatment, which can

cause harmful side-effects for patients (6).

The main cause of NPS is neurodegenerative disease such as AD, and symptoms have
been shown to increase in frequency with dementia severity (13). However, the
etiology of NPS remains multifactorial, impacted by different environmental,
psychological, and physical factors such as hearing and vision (74, 75). A study by
Steinberg et al. from 2006 investigated different risk factors for NPS in PwD and
found that a high degree of comorbidity was associated with the prevalence of
agitation symptoms such as aggression, disinhibition and AMB (76). The association

between comorbidity and NPS is further highlighted in a study by Hodgson et al. who
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in 2011 found that 36 % of PwD who experienced NPS had an undetected illness
such as an infection, anemia or diabetes mellitus (77). A recent study by Michelet et
al (2021) found that affective NPS could be triggered by unmet needs such as a lack
of daytime activities and loneliness (68). As is discussed in detail in this thesis, the
association between pain and NPS has also drawn attention, and different studies
have found that pain could be a potential trigger for both affective NPS, psychosis
symptoms and agitation (78-80).

NPS symptoms can influence individuals in different ways, and have consequences
for the person who is affected, their families, and caregivers alike. (81) Some of the
symptoms such as agitation and depression can be stressful for the family, as shown
in a review by Cheng et al. in 2017, who found that NPS, and especially agitation,
increased caregiver burden and could lead to depression in caregivers (82). The
association between NPS and institutionalization is highlighted in a study by Okura et
al (2011), which showed that both agitation and depression increased the risk for the
institutionalization of patients (83). NPS also has a negative impact on caregivers in
NHs, as found by Zwijsen et al (2014), where aggression and disinhibition caused the
most staff distress, while apathy and euphoria caused the least (84). The negative
impact of NPS on NH patients’ QoL has been shown in previous studies. Wetzels et
al. investigated determinants for QoL in NH patients with dementia and found that
agitation and depression reduced the QoL (71). Results were supported by Mjorud et
al (2014), who demonstrated the association between agitation and affective NPS,

with poor QoL (70).

2.4 Treatment of neuropsychiatric symptoms

2.4.1 Treatment of psychosis symptoms

Non-pharmacological treatment

Evidence-based guidelines on the treatment of NPS and psychosis symptoms in NH
patients with dementia have stated that the first-line treatment should be to assess and
treat potential underlying causes, before using pharmacological options (31, 85). The

evidence of the effect of non-pharmacological measures on NPS such as agitation and
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depression has been well-documented in randomized controlled trials (RCT);
however, evidence of the effect of a specific treatment, directed at psychosis
symptoms in NH patients, is lacking (50, 52, 85, 86). In general, the most successful
non-pharmacological interventions are personalized, individually tailored to the
symptom and to the patient. This highlights that there is no one-size-fits-all treatment

for any of the NPS and psychosis symptoms in particular (86-88).

A promising method in the treatment of NPS is the Describe-Investigate-Create-
Evaluate (DICE) approach, developed and tested by Kales et al (2014), which is
based on four phases 1) Describe-phase: NPS are characterized by what type of NPS
is being presented and at which time and situation they occur. 2) Investigate-phase:
Caregivers investigate possible causes for NPS, such as untreated illness or functional
limitations. 3) Create-phase: A plan for treatment of the NPS based on the previous
investigations is made. 4) Evaluate-phase: The effectiveness of the treatment-plan is

assessed. (74)

Studies using a similar framework have shown the most promising results on NPS
(89-93). However, few of them focus on the specific effect on psychosis symptoms.
One of the few studies where the effect of a multicomponent non-pharmacological
intervention on psychosis symptoms is measured is the Targeted Interdisciplinary
Model for Evaluation and treatment of NPS (TIME), developed by Lichtwarck et al
(2018) (89). TIME is based on person centered care and cognitive behavioral therapy,
and consists of thorough assessments of NPS, development of a treatment plan
followed by an evaluation of the treatment (94). The efficacy of the TIME-
intervention was investigated in a RCT including 229 Norwegian NH patients with
dementia, and this showed a small positive effect on delusion but not hallucinations
or psychosis symptoms as a group (89). Another promising approach is the Grip on
Challenging behavior developed by Zwijsen et al., which uses a multidisciplinary
stepwise care program to treat NPS (93). The effect of this approach on psychosis
symptoms has been studied and showed a significantly positive effect on delusion in

659 NH residents with dementia (93).
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Pharmacological treatment

If no treatable underlying causes have been identified, and non-pharmacological
options have been attempted, the use of the atypical antipsychotic risperidone has
been recommended as the best available option (52, 85, 95). According to Norwegian
guidelines (2017), the next pharmacological choices are off-label use of the atypical
antipsychotics aripiprazole or olanzapine (31). However, in people with PDD and
DLB, the use of antipsychotics with high dopaminergic activity may cause serious
side-effects. Thus the prescription of the low dose atypical antipsychotic clozapine is
recommended. To oversee safety issues and the risk of agranulocytosis, the treatment
should be limited to specialized-care units (31, 96). In PDD, there is emerging
evidence that the selective serotonin 5-HT inverse agonist, pimavanserin, could have
a positive effect (96, 97). However, for psychosis symptoms in PDD patients, the
reduction of PD-medication dosage while maintaining the clinical effect on PD can

be enough to manage psychosis symptoms (96).

The use of pharmacological treatment is often preferred by physicians. A study by
Rashid et al (2021) investigated medication treatment patterns for dementia-related
psychosis in 11,921 US NH patients and found that 77.3% of the patients received
one or more antipsychotic drugs (98). A related review by Randle et al (2019)
investigated the mortality for intermittent antipsychotic drug prescription in older-
adults and found that conventional antipsychotics (e.g., haloperidol) increased the

mortality, while the evidence for atypical antipsychotics was less clear (99).

Deprescribing studies

In 2009, Ballard et al. investigated the effect of the withdrawal of antipsychotic
medication in 165 NH patients with dementia through a randomized placebo-
controlled trial (DART-AD trial) and found that, compared to placebo, antipsychotics
increased the mortality rate significantly (6). Also, other studies have investigated the
effect of deprescribing antipsychotic medication. Brodaty et al (2018) investigated
the effect of an educational program on NPS management and prevention, combined

with a deprescribing protocol for antipsychotic medication, and found that the
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number of patients using antipsychotics was reduced by 81.7% with no increase in
NPS or adverse outcomes (100). When deprescribing antipsychotic medications, it
should also be accompanied by nonpharmacological measures. The importance of
such research was highlighted by Ballard et al (2016) in a cluster-randomized
controlled trial where they investigated the effect of antipsychotic review with and
without a social intervention, which included training in person-centered care (101).
The study found that patients receiving antipsychotic review without an additional
social intervention experienced an increase in NPS (101). This highlights the
complexity in treatment of both psychosis symptoms and NPS in general, and why a
thorough assessment of symptoms and possible underlying causes is important before

making treatment decisions.

2.4.2 Treatment of other neuropsychiatric symptoms

Non-pharmacological treatment

Comparable to treatment recommendations for psychosis symptoms, the guidelines
for the management of other NPS (e.g., agitation and depression) highlight that the
first option is the use of non-pharmacological measures (102). The value of specific
non-pharmacological measures has been shown, although the methodological quality,
control conditions, sample sizes, and valid outcome measure of studies differ
significantly (88). A systematic review by Abraha et al (2017) found music-therapy
and caregiver-oriented interventions (e.g., personalized activities) most promising
and especially effective in cases of anxiety and agitation (87). The DICE-approach,
mentioned above, is a valid basis for how to develop treatment plans for NPS, and
different similar interventions have been tested for efficacy (74). The most promising
results have come from studies using a stepwise approach where measures are

tailored to each individual person (89-93).

One of these is the Staff-Training in Assisted-living Residences (STAR-VA) program
consisting of a psychosocial intervention targeting behavioral disturbances such as
agitation and depression (90). A study published by Jedele at al (2020), including 302

veterans residing at community living centers, investigated the effect of the STAR-
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VA program on NPS and found that the program had a positive effect on agitation,
depression, and anxiety (90). The TIME-intervention, previously described, has been
found to have a significant positive effect on agitation (89). A multicomponent
intervention-study focusing on staff-training (STA-OP) by Pieper et al (2016) has
also been shown to reduce depression and challenging behavior in NH patients with
dementia (91). In 2017, Gitlin et al. developed a tailored activity program (TAP) in
collaboration with an occupational therapist and tested its efficacy on behavioral
disturbances through a single-blind RCT trial (TAP-VA), including 160 home-
dwelling PwD and their caregivers (92). The TAP-VA intervention was effective in
reducing the number of behavioral disturbances, as well as their frequency and
severity (92). It is difficult to recommend one specific type of non-pharmacological
intervention, but the most promising results comes from the interventions where the

measures taken are tailored to each person.

Pharmacological Treatment

Norwegian guidelines and international recommendations state that if treatment with
non-pharmacological options is unsuccessful, then the use of pharmacological
treatment with psychotropic medication is recommended for a short duration of time,
and no longer than 12 weeks before discontinuation should be attempted (31, 74).
However, guidelines also state that the use of such drugs is only warranted in cases of
severe agitation, or when the NPS puts the patients or persons around them at serious
risk for harm. Norwegian guidelines recommend pharmacological options for
agitation similar to those for psychosis symptoms, with the use of the antipsychotic
risperidone recommended as a first-choice and off-label use of aripiprazole or
olanzapine as a second-choice (31). Despite guidelines stating that non-
pharmacologic treatments are the first option, the use of psychotropic drugs is high. A
study by Gulla et al (2016) investigated the use of psychotropic drugs in 129
Norwegian NHs and found that 41% of patients used two or more psychotropic drugs
(103). A similar trend was found by Helvik et al. in 2017 who in a 72-month
longitudinal study, investigated the use of psychotropic drugs in 1,163 NH residents
(104). They found that over 32% of patients used antidepressants at any point in time,
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while over 20% used antipsychotics and over 22% used anxiolytics (104). A similar
trend can be seen in other European countries, although the prevalence varies
between countries, as found by Janus et al. who in 2016 performed a literature review
of the use of psychotropic drug use in western European NHs (105). They found that
the use of antipsychotic drugs varied between 12-59%, while the use of

antidepressants varied from 19-68% (105).

Consequences of psychotropic drug use

The high use of psychotropic drugs has several downsides due to the risk of side-
effects. Aspinall et al. (2019) investigated the risk of recurring falls in older adults
aged >65 years using CNS-acting drugs, including antidepressants, anxiolytics, and
antipsychotics, and found that an increased use of CNS-acting drugs was associated
with risk of recurring falls (106). Results are supported by Bakken et al (2016), who
investigated the association between the use of antipsychotics and hip-fractures in
people aged >60 years and found that use of first- and second-generation
antipsychotics were associated with a higher risk of hip-fractures (107). The risk of
severe side-effects is also highlighted by a systematic review by Wang et al. (2015),
which demonstrated that the use of atypical antipsychotics increased the risk of
adverse events (108). A recent cross-sectional study by Ito et al. on 431 Norwegian
NH patients have also suggested that the use of psychotropic drugs is associated with

lower QoL (109).

In 2013, Ruths et al. published a study investigating the use of psychotropic drugs in
Norwegian NHs from 1997 to 2009 and found that the prevalence of all psychotropic
drugs increased from 57.6% to 70.5% (110). In contrast to this, an encouraging trend
in the use of antipsychotic medication in Norway has been seen, as shown by Selbaek
et al. in 2017, who found that the use of antipsychotic drugs in Norwegian NHs
significantly decreased from 2004 to 2011 (111). Despite this, there is still a need to
reduce the use of psychotropic drugs to the patients who benefit from the treatment

and identify treatable underlying causes of NPS.
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2.5 Pain in older adults

The definition of pain stated by the International Association for the Study of Pain
(IASP) is: “An unpleasant sensory and emotional experience associated with, or
resembling that associated with, actual or potential tissue damage.” (112). The
definition was expanded on by the addition of six different key notes, which
highlights that pain is always a personal experience and influenced by biological,
psychological and social factors. IASP also states that that pain and nociception are
different phenomena; a person, through individual experiences, learns what pain is;
and a person’s experience of pain should always be respected. Finally, they state that
pain, despite its adaptive role, may have adverse effects on function, and social and
psychological well-being, and that a verbal description is only one of several ways to
express pain, meaning that inability to communicate does not negate the possibility
that a person experience pain. This definition has helped researchers on pain in

dementia that pain can be expressed in nonverbal ways.

Pain processing in older adults

The pain processing system consists of two parts (113, 114). The lateral pain system
involves peripheral nociceptors that transmit their signals through the dorsal horn and
spinothalamic tract to the lateral thalamus and somatosensory cortex. The latter is
also named the sensory discriminative system and mainly controls the recognition of
pain localization, the intensity and nature of the painful stimuli (113, 114). In
addition, the medial pain system involves the amygdala, hippocampus and
hypothalamus. This system is more complex and regulates the cognitive-evaluative
aspects (assesses the cause of pain), memory, and the autonomic response to pain
(113, 114). As people get older, their perception of pain can change. A meta-analysis
by Lautenbacher et al. (2017) showed that the pain threshold, meaning the point
where an individual starts to experience pain, increased in older adults (115). Pain
tolerance, meaning the point where the pain becomes unbearable, remains unchanged,
although there is a tendency towards reduced rather than increased tolerance (115,

116).
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Pain in people with dementia

Dementia is an important aspect that can affect pain in older adults. A study by Kunz
et al. (2009) investigated the impact of dementia on different components of pain and
found that people with a reduced ability to self-report had a reduced autonomic
response to pain (117). They also found that PwD showed increased facial responses
to acute pain compared to their healthy counterparts (117). However, as the painful
stimuli used in the study can be defined as acute pain, it is difficult to say if the
results are transferable to chronic pain, which is most common in NH patients with
dementia. This is important to note when performing a pain assessment of PwD, as
acute pain can be detected more easily than chronic pain, which needs a longer time

of observation to detect.

The loss of self-report ability combined with the findings that PwD do not experience
less pain than their cognitively healthy counterparts puts them at risk for
undertreatment of pain (118). In AD, it seems that neuropathological changes affect
the medial pain system, and thereby the motivational-affective aspects of pain to a
larger degree than the sensory-discriminative aspects of pain (113). This means that
pain theoretically may be more confusing and difficult to process producing more
overt pain behavior (113, 119). The role of dementia severity was studied in a cross-
sectional study by van Kooten et al. (2017) who investigated the association between
dementia severity and the prevalence of pain in 199 Dutch NH patients (120). They
found that patients with severe dementia had a higher prevalence of pain compared to
patients with less cognitive impairment (120). Despite numerous studies on how
dementia affects pain-perception and processing, crucial uncertainties still exist as
reviews by Achterberg et al. (2013) and Borsook et al. (2012) have shown (121, 122).
The impact of various neuropathological changes in dementia on pain processing is
especially ambiguous, and some discrepancy between experimental and clinical
findings are found (121, 122). There is, however, strong evidence for the loss of
ability to self-report pain as dementia disease progresses, which is important to keep

in mind when assessing pain in PwD (123).
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Prevalence, consequences and causes of pain in nursing home patients

Pain can impact older adults negatively and have been found to significantly reduce
the QoL and increase negative affect in NH patients. (124, 125) The prevalence of
pain in NH patients varies greatly according to country and measurement tools used.
A study by Achterberg et al. (2010) investigated the prevalence of pain in 10015 NH
residents from three different European countries. Utilizing data from the minimum
data set (MDS), the prevalence of any type of pain was found to be 57% in Finland,
43% in the Netherlands, and 32% in Italy (3). A Swedish study by Hemmingsson et
al. investigated the prevalence of pain in 2007 and 2013 in 4933 NH residents. Using
a dichotomous questionnaire (pain/no pain) they found that pain prevalence remained
relatively stable at little over 60% (126). A systematic review by Takai et al. (2010)
investigated the prevalence of pain in NHs and found large variations between 4%

and 80% depending on which method was used to measure pain (127).

Pain location in people with dementia

Pain related to musculoskeletal pain such as back pain, pain from arthritis in the hip
and knee, or pain due to old fractures are the most common causes of pain (128-130).
A systematic review of the literature by Abdulla et al. in 2013 described studies on
the location of pain in older adults, and highlighted back pain, pain from the legs,
hips and knee joint as most common (131). Women were also found to experience
pain more often than men (131). Results are supported by Wagatsuma et al. (2021),
who found that the most common pain location was the legs and hip, followed by
back and pelvis (132). However, neuropathic pain, caused by injury or disease in the
peripheral or central nervous system (e.g., polyneuropathy in diabetes mellitus or
stroke) may be hard to assess and treat (133). This is especially true in people with
VD, as they can experience central neuropathic pain due to white matter lesions

which disrupt the normal pain-processing pathways (134).

2.5.1 Pain assessment
As pain is a subjective feature, where the same painful stimuli can affect people in

different ways, the gold standard of all pain assessment is self-report (135). For
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people without cognitive impairment, or mild dementia, there are three assessment
tools which can be recommended: The Visual Analogue Scale (VAS), the Numerical
Rating Scale (NRS) and the Verbal Rating Scale (VRS) (136). All assess pain
through self-report from no pain to either severe or worst possible pain, where the
NRS uses numbers 0-10, VAS uses a continuous line from no pain to worst possible
pain, and VRS uses 4 different categories, rating pain as none, mild, moderate or
severe (136). However, in people with moderate or severe dementia, the use of these

tools is not straightforward, and results are less valid (130, 135, 137).

As the dementia disease progress, skills such as memory, and communicative ability,
can be impaired, which poses a challenge in assessment of pain (138). The ability to
remember previous pain-experiences, and to compare present pain with previous
pain, is especially important when treating pain, as this is a prerequisite in order to
assess treatment effect (138). Memory is also an important factor to aide in
identifying the cause of pain since this can aide physicians in making correct
treatment decisions. If the patient cannot remember when and in what situation the

pain occurred, then diagnosis of the cause of pain becomes complicated.

When individuals with dementia are no longer able to assess their pain, a proxy-rater
is needed; this is a person who interacts with and knows the person well and can help
assess the patients’ pain (123, 137). Proxy-raters are encouraged to observe typical
behaviors of pain, such as facial expressions, vocalization/noises, body
language/defense, and changes in activity (130, 137). During the last 35 years, more
than 40 pain assessment instruments have been developed to assess pain in people
with cognitive impairment. However, some of these tools are used more often than
others, and four of the most common are described in table 3 (139). Several
systematic reviews of the literature described the development and psychometric
property measurements of different instruments. However, there is no final consensus
on which an instrument should be officially recommended (139). In our studies, we
utilized the Mobilization-Observation-Intensity-Behavior-Dementia Pain Scale

(MOBID-2), which is thoroughly tested for both validity, reliability, and
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responsiveness (140-142). These are psychometric properties which are needed in
order to detect change in pain over time, and response to pain treatment in PwD

accurately.

Despite the fact that many pain tools are available, pain can often go unrecognized in
PwD, especially since pain may trigger atypical behavior such as agitation,
depression or sleep disturbances, also described as NPS (116, 137). In order to detect
pain in PwD, pain assessment must be done routinely, which is not always the case,
as shown in a study by Nakashima et al. (2019) (143). In a cross-sectional study
including 50,673 NH residents, they investigated different pain interventions applied
to PwD and cognitive healthy counterparts, and less pain assessments was done in
PwD (143). A systematic review of the literature on qualitative studies by Knopp-
Sihota (2019) demonstrated that lack of knowledge, cognitive impairment, and
communication were the most prominent barriers in healthcare professionals (144).
The main facilitators were found to be knowledge regarding pain-related behaviors,
experience and skill in health-care professionals, and the presence of guidelines and

protocols for pain assessments (144).



35

Table 3: A selection of some of the most used pain assessment tools for PwD

Assessment tool

Published by

Assessments

Rating

Mobilization-
Behavior-Intensity-
Dementia pain scale
part 2:

(MOBID-2)

Husebo et al. (140,
141)

Observe pain behavior (10 items):

- Vocal

- Facial expressions

- Defense reactions

During:

-5 Active guided movements

- Last week in normal day to day activity for
signs of pain in internal organs, head and

skin

Staff members who
know the patient well
rate pain for each item
and total pain on a
NRS 0-10, where 0
represents no pain, and

10 worst pain possible

Pain Assessment
Checklist for Seniors
with Limited Ability to
Communicate

(PACSLAC)

Fuchs-Lacelle et al.

(145, 146)

Observe pain behavior (60 items):

- Facial Expressions

- Activity/Body movements
- Changes in social
interaction/mood/personality
- Physiological Changes

- Changes in appetite/sleep

- Vocal Behaviors

During:

Normal day to day activity

Staff members who
know the patient well
rate each behavior as

present or not

Pain Assessment in
Impaired Cognition
(PAICI15)

- Meta-tool

Kunz et al. (147)

Observe pain behavior (15 items):

- Facial Expression

- Body Movements

- Vocalization

- Rest

- Activities of Daily living (ADL)

- Activity

- Observe for at least 3 minutes before

assessment

Staff members who
know the patient well
rate each behavior on a
scale from 0 to 3,
where 0 represents
“not at all” and 3
represents “to a great

degree”.

Pain Assessment in
Advanced Dementia
scale

(PAINAD)

Warden et al. (148)

Observe pain behavior (5 items):

- Breathing, independent of vocalization
- Negative Vocalization

- Facial Expression

- Body Language

- Consolability

- Observation for at least 5 minutes

- Patients observed under rest and activity

Staff members who
know the patient well
rate each item on a
scale from 0 to 2,
where 0 represents
“normal” and 2
represents “severely

disturbed”
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2.6 Pain Treatment in older adults

In 2009, the American Geriatric Society (AGS) published their guideline for
pharmacological management of persistent pain in older adults (149). However, in
light of the current increased use of opioid analgesics, recent reviews and guidelines
have recommended increased focus on non-pharmacological options for the treatment

of pain in addition to pharmacological options (116, 150).

Non-Pharmacological treatment of pain

A variety of non-pharmacological options exists as an alternative in pain treatment;
however, the effect on older adults and NH patients can be uncertain (131). The
reason for this is that studies investigating the effect of non-pharmacological
treatments often exclude elderly people, as well as frail people such as PwD and NH
patients (131). A meta-analysis by Lee et al. (2016) systematically reviewed the
literature on RCTs investigating the efficacy of music-therapy on pain, and found an
overall positive effect on pain (151). However, the review did not investigate studies
in older adults specifically. Non-pharmacological treatments that have been shown to
have an effect on pain in older adults include massage, exercise, transcutaneous
electric nerve-stimulation (TENS), and cognitive therapy (131, 150, 152). However,
the quality of evidence varies (131, 150, 152). For instance, in interventions such as
exercise, cognitive therapy and music-therapy, and individual tailoring of the
intervention is absolutely necessary (116, 131, 150, 151). This is especially true for
exercise-based pain management, in which the activities must consider the patients

physical and cognitive abilities.

Pharmacological treatment of pain

The AGS recommendations state that when it comes to the pharmacological
treatment of pain, the non-opioid analgesic paracetamol (or acetaminophen), with a
maximum daily dose of 4 grams, is recommended (149). The use of Non-Steroid-
Anti-Inflammatory drugs (NSAIDs) is only recommended with caution and in well-
argued cases due to the high risk of harmful side-effects such as cardiovascular and

renal side-effects. Guidelines for pharmacological pain treatment in older adults and
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in NH patients are mainly based on the analgesic pain ladder, which was developed
by the World Health Organization (WHO) for the purpose of treating cancer pain
(153). At the bottom of the ladder, treatment with non-opioid analgesics such as
paracetamol is found. If this is not sufficient, the addition of a weak opioid is
considered, and if this is still not sufficient, treatment with a strong opioid orally, or
transdermal/subcutaneously, for those unable to swallow pills is recommended (153).
However, in older adults and in a frail NH population, step 2 of the ladder, including
weak opioids such as tramadol, are well not well tolerated, thus this step is rarely

used (149).

The AGS recommendations state that in patients with moderate to severe pain,
reduced QoL due to pain, or functional impairment due to pain, the use of opioid
analgesics should be considered (149). If patients suffer from pain on a daily basis,
the goal should be to achieve a steady-state concentration of analgesics, so that pain
is kept at a minimum throughout the day, meaning that long-acting opioids are
preferred to short and intermediate acting opioids (149). The drugs morphine,
oxycodone, buprenorphine and fentanyl are the most common strong opioids used,
either as slow-release tablets, transdermal patches, or as short-release fast acting
tablets for treatment of breakthrough pain (131, 149). For other types of pain, such as
neuropathic pain, the use of adjuvant treatments, such as the antiepileptic drugs
pregabalin and gabapentin, can be used (131, 149). Although guidelines recommend
the use of opioid analgesics, they also state that their use should be closely monitored
(131, 149). This is especially important to keep in mind when considering the current

rise in opioid use, and their potential to cause harmful side-effects.

Systematic treatment of pain

To reduce the prevalence pain in a NH population, there is often a need for a
systematic approach to pain assessment and treatment, as a study by Sandvik et al.
from 2014 shows (154). In this cluster-randomized controlled trial (cRCT), the effect
of a stepwise protocol for treating pain (SPTP) on pain scores in 352 NH patients

with dementia and behavioral disturbances was investigated, and pain scores were
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found to be reduced in the intervention group (154). In a more recent, smaller pilot-
study, Brunkert et al. (2019) investigated the effect of a multilevel pain management
intervention, comprising of staff-education and guideline implementation, on pain in
62 Swiss NH residents, and found that both self-reported pain and proxy-rated pain
were reduced (155). A recent cRCT by Pieper et al. (2017), including 288 NH
patients with dementia, demonstrated pain reduction in response to a
multidisciplinary intervention including education in pain assessment and pain
management (156). However, interventions that only include systematic pain
assessment do not seem to ameliorate pain. This was shown by Rostad et al. (2018),
who investigated the effect of regular pain assessments on pain in 112 Norwegian NH
residents, and found no significant effect on pain scores or analgesic prescribing
(157). A recent Cochrane review by Manietta et al. (2021) investigated if the addition
of a pain-treatment algorithm reduced pain compared to education on pain treatment
alone, and concluded that use of a pain-treatment algorithm had little to no effect in
reducing pain score compared to education alone (158). However, the study
populations varied significantly, and the authors recommended that the results be

interpreted cautiously (158).

Analgesic use in people with dementia

In the NH population, the treatment of pain is complicated by dementia and other
diseases which impact the recognition and assessment of pain; this puts patients at
risk for undertreatment of pain (130). A recent systematic review by Griffioen et al.
(2017), who investigated the use of opioid analgesics in people with cognitive
impairment compared to people without cognitive impairment, found that people with
cognitive impairment had a lower use of opioid analgesics than people without (159).
There may, however, be a difference between the NH population and the home-
dwelling population, as a study by Jensen-Dahm (2015) showed, where home-
dwelling people with dementia were more likely to be prescribed an opioid analgesic,
while NH patients with dementia were less likely to receive opioid analgesics than
patients without dementia (160). Despite the risk of undertreatment, other studies

may suggest an improvement in prescription policy in recent years. In 2011, Haasum
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et al. investigated if there was a difference in analgesic prescription between people
with and without dementia and found that people with dementia were more likely to
receive paracetamol than people without dementia and as likely to receive other
analgesics (161). In 2016, Sandvik et al. investigated the prescribing pattern of
analgesic drugs in Norwegian NHs from 2000 to 2011, and found that up until 2009,
PwD received fewer analgesics than people without dementia, while this difference

disappeared in 2011 (162).

Consequences of opioid analgesics

The use of analgesic medications, and opioid analgesics in particular, are not
exclusively positive (163). In recent years, there has been an increase in the use of
opioid analgesics in NHs; in Norway the use of strong opioid analgesics has
increased from 1.9% in 2000 to 17.9% in 2011 (162). Similar results were shown in a
Swedish study of 4,933 NH residents by Hemmingsson et al. from 2018, where the
use of opioid analgesics on a regular basis had increased from 19.6% in 2007 to
25.6% in 2013 (126). The same increase is obvious in the U.S. as shown in a study by
Hunnicutt et al. (2018), where 32.4% of 315,949 NH patients were found to be
prescribed opioid analgesics (164). One reason that the prescription of opioid
analgesics to a NH residents can be troublesome is seen in its potential sedating side-
effects, which makes older patients using opioid analgesics more prone to falls, and
the following injuries such as fractures (165-167). There is also a possibility for
potential harmful side-effects, due to interaction with psychotropic drugs, as shown
by Erdal et al. who investigated the effect of pain treatment on depression in NH
patients with dementia (168). They found that patients on antidepressants who were
being prescribed a buprenorphine transdermal patch had a 23 times greater risk of
dropping out of the study due to adverse events (168). As there seems to be an
increase in the use of opioid analgesics, there is a need for better alternatives in pain
treatment to reduce the use of opioid analgesics in those patients who benefit the most

from them (150, 163).
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2.7 Pain and NPS

2.7.1 Psychosis symptoms and pain

The relationship between pain and psychosis symptoms, has to this date not been
extensively investigated. Pain is prevalent in NHs, and 40-60% of patients in NH
suffer from pain daily (3, 169). Previous studies have shown that pain in PwD is
associated with increased risk of delirium, as shown by Boltz et al. (2020), where
they investigated factors associated with pain in 299 hospitalized patients with
dementia (170). A similar result was found by Cheung et al. (2018), when they
investigated clinical characteristics associated with the onset of delirium in 1,571 NH
patients and found that the onset of delirium was significantly associated with pain
(63). The association between pain and psychosis symptoms is, however, not
thoroughly investigated with mixed findings in the few studies that are performed

(Table 4).

In 1998, Cohen-Mansfield et al. investigated the relationship between psychosis
symptoms and different demographics, and medical variables in 200 U.S. patients
from adult day-care centers (171). The relationship between pain and psychosis
symptoms were investigated, but neither delusion or hallucinations were found to be
associated with pain (171). The same result was described by Kunik et al. (2005) who
investigated the association of treatable comorbid conditions and the use of health
care services in 99 U.S. veterans with dementia. Sub-analysis investigated the
relationship between pain and psychosis symptoms but did not reveal any
associations (172). However, two separate studies have found an association between
pain and psychosis symptoms. A cross-sectional study by Tosato et al. (2012)
investigated the association between pain and NPS in 2,822 cognitively impaired NH
patients from seven European countries and found that pain and delusion were
significantly associated. However, no association between pain and hallucinations
were identified (80). Another retrospective 1-year cross-sectional study by Atee et al.
(2020) included 479 Australian NH patients with dementia, who were referred to a
national BPSD-service, and found that pain was significantly associated with

hallucinations, but not delusions (173). All studies are described in table 4.
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A matter that complicates the relationship between pain and psychosis symptoms is
the fact that opioid analgesics may cause psychosis symptoms, such as hallucinations,
as a drug side-effect. The pathophysiology is not fully understood, but as opioids
have anticholinergic side-effects, psychosis symptoms can arise; however, one
common hypothesis is opioid-induced dopamine dysregulation (66, 174). A review
by Sivanesan et al. who investigated opioid-induced hallucinations found that the
most common opioid associated with hallucinations is morphine, although fentanyl,

buprenorphine and oxycodone have also been found to cause hallucinations (174).

2.7.2 Pain and other neuropsychiatric symptoms

Pain has been found to be associated with different NPS, with the strength of
association varying between different studies (8, 78). A systematic review by van
Dalen-Kok et al. (2015) investigated the association between pain and NPS, and
found the strongest association between pain and depression, followed by pain and
agitation (78). Similar results were identified by Atee et al. (2020) who highlighted
the association between pain and agitation, in addition to depression, aberrant motor
behavior, apathy, irritability and appetite disturbances (173). Due to these
associations, it would be reasonable to think that pain treatment would reduce NPS as

well as pain in PwD.
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One of the first studies was by Manfredi et al. (2003), who in a placebo-controlled
cross-over trial, investigated the effect of opioid analgesics on agitation in 47 NH
patients with dementia, and found no significant effect on agitation for the total
population (175). Chibnall et al. (2005), performed a randomized double blind,
placebo-controlled cross-over trial, investigating if treatment with paracetamol would
reduce behavioral symptoms in 25 NH patients with dementia (176). No effect on
agitation was observed, but a positive effect on social activities was seen (176). The
largest cRCT to date, the PAIN.BPSD study by Husebo et al. (2011) investigated the
efficacy of a SPTP on behavioral disturbances (177). In this trial, agitation was
significantly reduced in the intervention group compared to the control group (177).
A sub-analysis from the same study later showed that mood-symptoms, such as

depression, apathy, sleep disturbances, and appetite disturbances also improved (79).

In a more recent study, Erdal et al. (2018) investigated the effect of analgesic
treatment on depression in NH patients with dementia, in a multicenter double-blind
placebo-controlled trial (DEP.PAIN.DEM) (178). There was no significant
intervention-effect by pain treatment, and as opposed to the treatment group,
depression was reduced in the placebo group (178). A sub-analysis from the same
study found that sleep-disturbances were significantly reduced in the treatment group
(179). However, inclusion criterium was depression and not pain for the
DEP.PAIN.DEM study. The latest study to date, which investigates the effect of pain
treatment on NPS was conducted by van Dam et al. (2020) (180). They investigated
the effect of paracetamol on QoL, pain and NPS including psychosis symptoms,
through a randomized double-blind placebo-controlled cross-over trial, and found no
significant treatment effect on neither QoL nor any NPS (180). The study by van
Dam et al. is the only other study, to date, that has investigated the effect of

pharmacological pain treatment on psychosis symptoms.
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2.8 The rationale of this thesis

Psychosis symptoms in NH patients have negative consequences not only due to the
distress they cause, but also through the potential harmful consequences psychotropic
medication use can cause. There is a great need to discover potential underlying
causes of psychosis symptoms, which can be treated rather than the symptoms
themselves. Previous literature suggest that pain may be one of these factors. There
are only a few studies that investigate this phenomenon, and in these studies the
psychosis symptoms are only secondary outcomes. In this thesis, I hope to contribute
with solid knowledge on both the characteristics of NH patients with psychosis
symptoms and potential underlying causes for psychosis, as well as the relationship
between pain, pain treatment and psychosis symptoms. If such a relationship is
established in NH patients, psychosis treatment decisions should be revised to include

pain assessment and treatment in this population.
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3. Aims of the thesis

The overarching aim of this thesis is to investigate the relationship between pain and
the psychosis symptoms delusion and hallucinations, both as individual symptoms
and as a symptom cluster, and how these symptoms are impacted by pain treatment.
This will be conducted on the basis of both cross-sectional and longitudinal method
approaches. The thesis also explores the characteristics of people with psychosis
symptoms and any potential treatment options to identify underlying factors that may

trigger psychosis symptoms.

Paper 1:
= Investigate the efficacy of pain treatment on agitation and psychosis symptoms
in NH patients with dementia.
= Investigate the association between pain, agitation and psychosis symptoms.
= Investigate whether the prescription of opioid analgesics increases the

likelihood of psychosis symptoms.

Paper 2:
= Investigate the characteristics of NH patients with psychosis symptoms.
= Investigate how the use of antipsychotic medications impact residents with
psychosis symptoms.
= To identify potential underlying factors associated with psychosis symptoms

in NH residents.

Paper 3:
= Investigate the effect of a multicomponent intervention on both pain and
psychosis symptoms.
= Investigate the effect of a multicomponent intervention on the prescription of
opioid analgesics.

= Investigate the relationship between pain and psychosis symptoms over time.
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4. Methods

In the method section I will describe the two different trials on which this thesis is
based. The Pain-BPSD trial, which is the data source for the first paper, and the
COSMOS trial, which is the data source for papers 2 and 3. These trials will be
described separately in each part of the method section: Data sources, Participants,

Intervention, Outcome Measures, Statistics, and Ethics and Study Registration.

4.1 Data Sources:

Pain-BPSD trial: As the potential relationship between pain and psychosis is
complex, it was important to investigate not only how these symptoms were
associated, but also how pain treatment affected psychosis symptoms. To investigate
this, there was a need to include a population with a high number of people
experiencing psychosis symptoms. The Pain-BPSD trial is suggested as appropriate
because of the inclusion of NH patients with dementia experiencing behavioral
disturbances. The coexistence of psychosis symptoms and other NPSs increase the

likelihood of identifying this group of interest.

The COSMOS trial: To investigate the characteristics of NH patients with psychosis,

and to investigate the relationship between pain and psychosis symptoms over time,
there was a need for a more generalized NH population to secure that the results were
representable for a broader population. The COSMOS-trial, which included all NH
patients >65 years, and a life expectancy >6 months, ensured a broad and diverse NH

population, making the findings representable for most NH patients.

4.1.1 Paper 1: The Pain-BPSD trial

The Pain-BPSD study was a cRCT, with the primary aim of investigating the effect
of individualized pain treatment according to a SPTP on agitation in NH patients with
dementia (177). Each individual NH unit was defined as a cluster and randomized to
either intervention or treatment as usual. The intervention lasted for 8 weeks with a

wash-out period off 4 weeks. The clustered design was done to avoid contamination
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by caregiver-staff who cannot be expected to treat individual patients in a unit in
different ways. Randomization was conducted by a statistician using a generated list
of random numbers allocated to each cluster, using Stata version 8. The Pain-BPSD
trial was performed from October 2009 to June 2010 and was a multicenter study that
included 18 NHs from 5 different municipalities in Western Norway. Data collection
for all patients was done by two research assistants who received special training in
the use of the assessment instruments and were blinded for group allocation.
Assessments were made by interviewing each patient’s primary caregiver (proxy-
rater) and reviewing the medical records for patients’ characteristics. Assessments
were conducted at baseline, week 2, 4, 8 and 12. The intervention process was done

by research assistants and nurses who did not take part in the assessments.

4.1.2 Paper 2 and 3: The COSMOS-trial
The COSMOS-trial was a multicenter multicomponent

cRCT intervention-trial, with the primary aim of

Systematic pain

improving NH patients QoL (1). The COSMOS- assesmentand | Communication

treatment

acronym represents COmmunication, Systematic
assessment and treatment of pain, Medication

. L o . Organization of
review, Organization of activities and Safety. This activities
symbolized the five main components that made up the

COSMOS-intervention. The COSMOS-intervention based

itself on current state of the art knowledge on best
Figure 1: The COSMOS-logo including all

practice within the five main components (86, 137, five main components

181-183) and combined them into a single

multicomponent complex intervention that implemented knowledge and practical

interventions in the NH-unit to improve the patients QoL.

The COSMOS-trial was performed from May 2014 to December 2015 and included
33 NHs from 8 different Norwegian municipalities. Comparable to the Pain-BPSD
trial, each individual NH unit was defined as a single cluster and randomized to either

the COSMOS-intervention or care as usual. The cluster design was chosen to avoid
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contamination between units, i.e., the risk that components of the intervention are
adopted by staff in units that was randomized to not receive the intervention.
Randomization was done as a constrained complete list randomization, and
randomization was stratified according to the 33 different NHs to ensure as equal

distribution of geographical factors and monetary status as possible.

I joined the COSMOS-team in January 2014 and was a part of the research team led
by Professor Bettina S. Husebo (BSH) and Professor Elisabeth Flo-Groeneboom
(EFG). The team consisted of 2 PhD-candidates, Irene Aasmul (IA) and Christine
Gulla (CG), a fellow medical student, Tony Elvegaard (TE), and me. Along with 1A,
CG and TE, I contributed to the implementation process, performed the data
collection, and oversaw the follow-up of all participating NH-units. Assessments
were done at baseline, month 4 and month 9. The entire study-protocol has previously
been published in full (1), and this thesis includes the main elements most relevant to

the three articles included in this thesis.

4.2 Participants

4.2.1 Pain-BPSD trial (Paper 1)
The Pain-BPSD trial included 60 NH units; 920 patients were screened for dementia,
and 420 people with moderate or severe dementia were identified. From these, 68

were excluded, leaving 352 patients to be randomized.

Inclusion Criteria:
- Patients >65 years, residing at the NH for at least 4 weeks prior to inclusion.
- Dementia according to the Diagnostic and Statistical Manual of mental
disorders — 4™ edition (DSM-IV).
- Functional Assessment Staging Tool (FAST) score >4. (184)
- MMSE score <20 (185).
- A Cohen-Mansfield Agitation Inventory (CMAI) score >39, representing

clinically relevant behavioral disturbances (186).
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Exclusion criteria:

- Severe medical disease with expected survival <6 months at time of inclusion.

- Severe neurological (e.g., Huntington disease) or psychiatric (e.g.,
schizophrenia) disease.

- Severe aggression (Neuropsychiatric Inventory — NH version score >8) with
aggression as the predominant symptom.

- Severe hepatic or renal failure.

- Known allergy to one of the study-medications.

- Anemia with a hemoglobin concentration <8.5 mmol/L.

4.2.2. The COSMOS-trial

The study enrolled 72 NH units and 765 patients from the municipalities: Baerum,
Sarpsborg, Bergen, Qygarden, Sund, Kvam, Askey and Fjell. From these, five NH
units were excluded: Two due to the units being short-term units, two due to change
of NH managers, and one due to participation in another trial. This left 67 NH units to

be randomized.

Inclusion criteria for the trial:
- Patients >65 years old, residing at the NH for at least two week prior to
inclusion.
- Patients who moved to the unit within two months after the start of the trial

were also included.

Exclusion criteria for the trial and paper 3:
- Patients with a life-expectancy <6 months.

- Patients with schizophrenia.

Additional exclusion criteria for paper 2:

- Patients who did not complete the NPI-NH assessment at baseline.
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4.3 Intervention

4.3.1 Pain-BPSD trial

The patients who were allocated to the intervention received individual pain
treatment according to a SPTP, which was developed in accordance with the
recommendations by the AGS in 2009 (149). A team consisting of 2 people from the
research team, an anesthesiologist (BSH) and a registered nurse (Reidun K. Sandvik),
the NH physician of each of the included NHs, and the patient’s primary caregiver,
discussed each individual patient allocated to the intervention group, and through a
thorough discussion based on the patient’s situation and current treatment decided on
which step of the SPTP the patient should be started on. The treatment protocol and

allocation of patients to each step is described in table 5.

Table 5: Treatment protocol for the pain-BPSD study

Step Treatment baseline Study treatment Dosage
1 No analgesics/Low dose Paracetamol Max 3g/day
paracetamol
2 Max dose paracetamol/low dose | Morphine (Dolcontin®) Smg x2/day
morphine Max: 10mg x2/day
3 Buprenorphine low dose/unable | Buprenorphine transdermal | Spg/h
to swallow tablets patch (Norspan®) Max: 10pug/h
4 Neuropathic pain Pregabaline (Lyrica®) 25mg x1/day
Max: 300mg/day

The intervention period lasted for 8 weeks, followed by a 4-week wash-out period, in
which the pain medication was reverted to the prescription at baseline. If patients did
not tolerate the study medication, dose-reduction was attempted, or the patient was
withdrawn from the study, and treated as deemed appropriate by the NH physician.
Use of analgesics as needed was permitted and monitored during the whole study
both in the intervention and the control group. Physicians treating patients in the
control-group were encouraged to keep prescription in the control group unchanged

during the study period if possible.
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4.3.2 The COSMOS-trial

The COSMOS-intervention included five different “sub-interventions” called the five
components of the COSMOS-trial, put together into a single, complex,
multicomponent intervention. Four of the components were defined as “active
components”. These four of the components were designated its own color (see the
COSMOS figure) to be used in all the educational material received by the care-
workers at the NH. Safety, the fifth component, was included in all the 4 active
components, as focus on increased patient safety was important for every intervention
done in the COSMOS-trial. The following is a summary of 4 of the active
intervention-components from the COSMOS-trial (1).

Communication (red color):

NHs were trained in and encouraged to implement a systematic approach of advance
care planning (ACP) in the NH. ACP is an ongoing communication and decision-
making process with patients and relatives, addressing the approaching death and
practical challenges regarding ethics, treatment, and care, well before the patient
reaches a critical state (181). The COSMOS-trial components focused on future
decisions on the treatment of the NH patient, their wishes, values, and goals for the
NH stay (181). Optimally, the discussion and decisions are based on the patient’s
beliefs, values, wishes and past decisions. Included NHs were encouraged to have a
meeting within the first 2-3 weeks after the patient’s admission to the NH. Telephone
contact with closest relatives at least once a month was encouraged. Contact was also
encouraged whenever the patients’ medical situation changed, and after

hospitalizations (1, 187).

Systematic Assessment and treatment of pain (blue color):

In the COSMOS-trial NH staff were trained in the use of the pain assessment tool
MOBID-2 and encouraged to perform pain assessment at least twice a year, and every
time chronic or acute pain is suspected. Staff was also recommended to conduct a

pain assessment before, and 2-4 days after, initiation of pain treatment, as well as a
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follow-up assessment 8-12 weeks after initiation. NH staff were also trained in the

use of a SPTP in pain treatment (1).

Medication review (yellow color)

The staff received education in the use of different guidelines for the use of various
medications in treatment of elderly NH patients. Each NH received a visit from two
physicians from the COSMOS-team, BSH and CG, to assist and guide physicians and

nurses in a medication review of their patients (1, 188).

Organization of Activities (green color):
Education on the potential benefits of activities in NH patients, and what type of
activities that provide the most benefit. Education in the development of

individualized activity plans for each NH patient (1).

Implementation process

The COSMOS-intervention was implemented beginning with a 2-day educational
seminar, where each NH unit was obligated to participate with at least two staff
members, usually registered nurses, or licensed practical nurses, who were named as
COSMOS-ambassadors. The ambassadors had the responsibility to implement the
knowledge from the educational seminar in their respective NH unit (cluster). In
addition, all NH managers and physicians were invited to participate. Each of the
main components had approximately 2.5 hours of the education seminar designated to
them. Education was done both through lectures, role-play, patient centered
discussion, and case-solving. Each NH unit received educational material, such as
guidelines, power-point handouts, flashcards, flyers, and a poster to better promote
and implement COSMOS in their own unit. All NH units received individual patient-
logs to document the degree of the implementation. In these logs they could e.g.,
register if the patient received pain assessment, and if any treatment measures were
taken, if medication reviews were performed, if they participated in any organized
activities etc. Each week the COSMOS-ambassadors were encouraged to designate a

specific color to represent the main topic to focus on: red for communication, blue for
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pain, etc. The ambassadors were responsible to teach the other care-workers at the
NH unit to implement the knowledge and practice as good as possible. The four
members of the COSMOS-team, TE, CG, IA, and myself, had bi-weekly telephone-
contact with the COSMOS-ambassadors at the intervention units to help with the
implementation and to offer guidance on any problems the NH should encounter
concerning implementation. The NHs were also given contact information to the
COSMOS-team so that they could contact us at any time. A midway seminar was
held after two months where the COSMOS-ambassadors could meet and discuss any
problems they had encountered, as well as receive feedback on how they could solve

them.

The intervention period lasted for 4 months. After this period, the COSMOS team
contacted the NHs once a month to follow up any queries the NHs should have

regarding the study.

Control group:

The control group were told that they were on the waiting list to receive the
COSMOS-intervention and received care as usual during the first 9 months. After the
COSMOS-trial was completed, they received the same education-seminar that the
intervention units received. They were trained in the use of each assessment

instrument, including the use of the MOBID-2 Pain Scale.

4.4 Outcome measures
Behavioral disturbances measured with the CMAI was the primary outcome in the
Pain-BPS trial. In the COSMOS-trial, QoL was the primary outcome. Papers 1-3 are

therefore based on secondary outcome measures.

4.4.1 Neuropsychiatric Inventory Nursing Home version
The primary outcome for the 3 papers in this thesis (i.e., not the primary outcome of
the trial) was the NPI-NH, which assesses the frequency, intensity, and caregiver

distress for 12 neuropsychiatric symptoms: Delusion, Hallucination,
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Agitation/Aggression, Depression, Anxiety, Apathy, Euphoria, Disinhibition,
Irritability, Aberrant Motor Behavior, Sleep and Appetite Disturbances (189, 190).
The symptom frequency (F) is measured on a scale from 0 to 4, where 0 represents
not present and 4 represents present daily. The symptom severity (S) is measured on a
scale from 1 to 3, where 1 represents a mild symptom with little strain on the patient,
while 3 represents a severe symptom with much strain on the patient. The two scores
(FxS) are then multiplied to gain a score for each symptom, ranging from 0 to 12. A

symptom with a score >4 is suggested as a clinically significant symptom (4, 191).

These neuropsychiatric symptoms can also be clustered according to their co-
existence, earlier described by Aalten et al., Selback et al., and Cheng et al. (Table 1)
(45, 47, 48). In our studies, we utilized the factor analysis performed by Cheng et al.
(2012), which puts delusion and hallucinations together in a psychosis cluster, and
aggression, irritability, disinhibition, and aberrant motor behavior together in an
agitation cluster (48). Since euphoria does not consistently co-occur with any of the
other symptoms in different factor analysis it was combined with delusion and
hallucinations in the psychosis cluster in paper 1. Here we followed the findings by
Selbaek et al. (2012), who highlighted that euphoria most often co-occurred with
delusion and hallucinations (45). We left this structure in the papers 2 and 3 due to
the low prevalence of euphoria in this dataset. Thus, the difference in range of the
total score for the psychosis cluster is due to this choice (Paper 1: 0-36, Paper 2 and

3: 0-24). The scores in the agitation cluster have a range from 0 to 48.

4.4.2 The MOBID-2 Pain Scale

The secondary outcome in all three papers is the MOBID-2 Pain Scale, developed by
Husebo et al. (140, 141). It consists of part 1 and part 2. In part 1, potential pain is
rated during five active guided movements. For each movement, raters who know the
patient well are encouraged to observe the patient for any signs of pain, and then rate
the patient’s pain on a NRS from 0 to 10, where 0 represents no pain, and 10 worst
pain imaginable. Part 2 consists of 5 items, assessing pain that might be related to the

head, skin, and internal organs, based on observations from the last week. All items
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are rated on a NRS from 0-10. After completing all 10 items, raters are encouraged to
rate the patient’s total pain, taking all items into account, on a NRS from 0-10 (141).
The tool is thoroughly tested for validity and reliability, and is one of the few pain
assessment tools that are tested for responsiveness, meaning its ability to assess
change in pain after treatment has been initiated (142). A total score >3 is viewed as a
clinically significant pain score, which requires contact to the NH physician and

probably non-pharmacological and/or pharmacological treatment of pain (140-142).

4.4.3 Quality of life

The QoL was assessed using two different assessment tools. The Quality of Life in
Late stages In Dementia (QUALID), which was developed by Weiner et al. (2000).
QUALID includes 11 different items (range: 1 to 5), which can be summed to a total
score (range: 11 to 55), where a lower score indicates better QoL (192). The second
measurement tool was the Quality of Life in Dementia (QUALIDEM), which
assesses 40 different items on a scale from 0 to 3, giving a total score ranging from 0
to 120, where a higher score indicates better QoL (193). For the QUALIDEM an 18-
item short-version exists, because some items rely on the patient’s communication
ability and are not applicable for all people with advanced dementia. We therefore
utilized the short version with total range of 0 to 54 to guarantee the applicability for
all participants (193).

4.4.4 Other measurement tools

Depression was assessed by the Cornell Scale for Depression in Dementia (CSDD).
The tool includes 19 items, where scores range from 0: not present to 2: severe,
giving a range from 0 to 38 (194). Cognitive function was measured using the mini
mental state examination (MMSE), where a person goes through 30 questions/tasks,
rated as approved or not approved, giving a range of 0 to 30 (185). NH patients
functional dependence was assessed using the functional assessment staging (FAST),
which ranges from 1 to 7, where 1 represents functionally independent, and 7
represent total dependency (184). Agitation was assessed using the Cohen-Mansfield

agitation inventory (CMAI), where agitation is rated through 29 items, each item
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ranging from 1: never to 7: several times each hour, giving a range of 29 to 203
(186). Personal activities of daily (P-ADL) living were assessed using the Lawton
and Brody’s ADL tool, where people’s ability to perform ADL tasks is rated through
6 items, with each item ranging from 0: not applicable and 1: no problem performing
the activity to 5: unable to perform the activity, giving a range of 0 to 30 (195). Table

6 summarizes all tools used in papers 1-3.

Table 6: Instruments

Instrument Paper 1 Paper 2 Paper 3
NPI-NH D, MR D, MR D, MR
MOBID-2 D, MR D, MR D, MR
CSDD D, MR D, MR
CMAI D D D
ADL D D, MR D
MMSE D D, MR D, MR
FAST D D D
QUALIDEM D, MR

QUALID D MR

D: Used to describe the study population, MR: Used in main results

4.4.5 Medications
The information regarding the patient’s medication was collected from the patients’

medical records.

Analgesics

Analgesics were mainly divided into two different groups according to the ATC-
registry: the non-opioid analgesics, as defined as the groups N02B and NO2C in the
ATC registry, and opioid analgesics as noted NO2A. Analgesics as a combined group
was noted as NO2 in the ATC-registry. The use of NSAIDs noted as MO1 and M02

was included in paper 1.

Psychotropic drugs
Psychotropic drugs were defined differently in papers 1 and 2, and paper 3. In paper 1
and 2, psychotropic drugs as a group include antipsychotic drugs (N05A), anxiolytics
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(NO5B) and Hypnotics and Sedatives (NO5C). In paper 3, antidepressants (NO6A) and
anti-dementia drugs (N0O6D) were included in the psychotropic drug category.

4.5 Statistics

All statistical analyses were performed by the author of this thesis in collaboration

with the statisticians Dagrunn Daltveit Slettebe (paper 1 and 2) and Janne Mannseth
(paper 3).

4.5.1 Paper 1

For baseline characteristics, differences between the control and intervention group
were analyzed using an independent sample t-test for normally distributed variables, a
Chi square test for categorical variables and a Mann-Whitney U-test for non-normally
distributed variables. For associations between NPS and pain, binary logistic
regression was used, where a clinically significant NPS represented the dependent
variable, while the total MOBID-2 score represented the independent variable.
Associations were adjusted according to age, gender, dementia severity and ADL-
function. The intervention effect on NPS were analyzed using the Mann-Whitney U-
test on the difference in NPI-NH change between the intervention and control group.
The association between opioid analgesics and psychosis symptoms were assessed
using binary logistic regression. All statistical analyzes were done using the

Statistical Package for Social Sciences (SPSS) version 22.

4.5.2 Paper 2

Patients with one or more psychosis symptoms at baseline were compared with
patients without psychosis symptoms. The difference in characteristics between
patients with and without psychosis, and with and without antipsychotic medication,
were analyzed the same way as differences in baseline characteristics in paper 1. The
associations between psychosis symptoms, defined as a clinically significant
symptom, and other factors such as number of medications and pain, defined as
clinically significant pain (MOBID-2 >3), were investigated using binary logistic

regression with robust standard error estimation to adjust for clustered design.
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Psychosis symptoms both as a group and individually were defined as dependent
variables, and potential associated factors were defined as independent variables.
Associations were adjusted according to age, gender, dementia diagnosis and
cognitive functioning (MMSE-score). Analyses were done using SPSS version 23

and Stata version 15.0.

4.5.3 Paper 3

The differences in baseline characteristics between the control and the intervention
group were investigated using the same statistical methods as in papers 1 and 2. The
intervention effect on pain and psychosis symptoms were investigated using mixed
effect linear regressions, with random intercept for clusters and time as a categorical
variable. The association between psychosis symptom and pain, as defined as
clinically significant pain (MOBID-2 >3), were done using mixed effect logistic
regression, with maximum likelihood estimation and random intercept for clusters. A
clinically significant psychosis symptoms as a group and individually were defined as
the dependent variable, and pain as the independent variable. Associations were
adjusted for the effect of time, age, dementia severity, and use of opioids. Model fit
was associated using the Akaike information criterion (196). Difference in
characteristics of patients with or without pain, and using or not using analgesics,

were analyzed using ANOVA with Bonferroni correction for repeated analyses.

4.6 Ethics and study registration

4.6.1 Pain-BPSD trial

For patients who were able to understand the possible risks and benefits of the study,
informed consent was obtained. If possible, informed consent was obtained with a
next of kin present. When the patients were not able to provide an informed consent,
due to reduced cognitive abilities, a presumed consent was obtained from a next of
kin or legal guardian, with the patient present if possible. Both the patient, their next
of kin or their legal guardian, were informed that they could withdraw from the study
at any point in time. The study was approved by the Regional Ethical Committee of
Western Norway for Medical and Health Research (REK-Vest 248.08) and is
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registered at clinicaltrials.gov (NCT01021696) and at EudraCT (EudraCTnr: 2008-
007490-20).

4.6.2 COSMOS-trial

Patients who were able to understand the information regarding the COSMOS-trial,
and its potential risks and benefits, provided informed consent. When the patients
were not able to provide an informed consent, due to reduced cognitive abilities, a
presumed consent was obtained from a next of kin or legal guardian, after explaining
the study procedure and the potential risks and benefits to them, with the patient
present if possible. The patient, as well as their next of kin, or legal guardian, were all
informed that they could withdraw from the study at any point in time, without
providing a reason for doing so. The COSMOS-trial was approved by the Regional
Ethical Committee of Western Norway for Medical and Health Research (REK
2013/1765) and registered at clinicaltrials.gov (NCT02238652).
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5.

Main Results

5.1 Paper 1
Habiger TF, Flo E, Achterberg WP, Husebo BS: The Interactive Relationship

between Pain, Psychosis, and Agitation in People with Dementia: Results from a

Cluster-Randomized Clinical Trial. Behavioral Neurology 2016; 2016:8

Three-hundred and fifty-two patients from 60 NH units were included in the final
study sample, where 175 patients were cluster-randomized to the intervention
group, and 177 patients to the control group.

The average MOBID-2 score was 3.7 (SD: 2.5) in the control group and 3.8 (SD:
2.7) in the intervention group. Seventy-one patients (20.2%) in the control group,
and 83 patients (23.6%) in the intervention group, had at least one clinically
significant psychosis symptom at baseline.

There was an association between total MOBID-2 score and disinhibition (OR:
1.21, 95% CI: 1.10-1.34, p <0.001), and between pain and irritability (OR: 1.10,
95% CI: 1.01-1.21, p = 0.032). No association between total MOBID-2 score and
any psychosis symptoms were found.

The intervention significantly reduced agitation compared to the control group,
with a mean difference (MD) of -4.9, p <0.001. A significant intervention effect
was also seen for the individual symptom’s aggression (MD: -1.8, p = 0.001) and
aberrant motor behavior (MD: -1.2, p = 0.017).

No significant intervention effect on the psychosis cluster (MD: -1.1, p = 0.091
was found for the total population. A significant intervention effect on the
psychosis cluster (MD: -1.7, p = 0.034) and delusion (-1.6, p = 0.031) was found
in patients who experienced at least one symptom of psychosis at baseline.

No association between the use of opioid analgesics and the prevalence of
delusion (OR: 0.96, 95% CI: 0.56—1.65) or hallucinations (OR: 0.69, 95% CI:
0.34-1.41) was found at baseline.
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5.2 Paper 2:
Habiger TF, Achterberg WP, Flo E, Husebo BS: Psychosis symptoms in nursing

home residents with and without dementia-Cross-sectional analyses from the

COSMOS study. Int J Geriatr Psychiatry 2019;34(5):683-691

e Seven-hundred and twenty-three patients were screened for inclusion, and 178
were excluded, leaving 545 patients from 67 NH units to be included in the
COSMOS-trial. Of those, 512 patients completed the baseline assessment of the
NPI-NH and were included in the analyses in paper 2.

e One-hundred and twelve patients (21.9%) had at least one clinically significant
symptom of psychosis. Ninety-four patients had a clinically significant delusion
(18.4%) and 45 (8.8%) had clinically significant hallucinations.

e Patients with psychosis symptoms had lower cognitive functioning as measured
with the MMSE (MD: 2.8, p <0.001), lower QoL according to the QUALIDEM
scale (MD: 8.5, p <0.001), higher depression scores on CSDD (MD: 6.8, p
<0.001), higher total scores on the NPI-NH caregiver distress (MD: 10.8, p
<0.001), and lower ADL-functioning (MD: 1.7, p = 0.003).

e Compared to patients with psychosis symptoms not using antipsychotic
medication, patients with psychosis symptoms who were prescribed an
antipsychotic had lower QoL (MD: 5.5, p = 0.005) as measured by the
QUALIDEM-tool.

¢ In the association-analyses, psychosis symptoms as a group were associated with
clinically significant pain (OR: 3.19, 95% CI: 1.94-5.24, p <0.001), lower QoL
(OR: 0.89, 95% CI: 0.86-0.92, p <0.001), higher number of prescribed drugs (OR:
1.10, 95% CI: 1.03-1.17, p = 0.005, and sleep disturbances (OR: 4.51, 95% CI:
2.91-6.99, p <0.001). The same associations were found for the individual

symptoms of delusion and hallucination.



62

5.3 Paper 3
Habiger TF, Achterberg WP, Flo E, Mannseth J, Husebo BS: Managing pain and

psychosis symptoms in Nursing Home patients: Results from a cluster-randomized

controlled trial (COSMOS). J Am Med Dir Assoc 2021;22(8):1692-8.

e Of the 545 patients and 67 NH units included in the COSMOS-trial, 297 patients
and 36 NH units were allocated to the intervention group, while 248 patients and
31 units were allocated to the control group.

e Clinically significant pain (MOBID-2 >3) was found to be longitudinally
associated with both psychosis symptoms as a group (OR: 2.03, 95% CI: 1.19-
3.45, p=0.009) and delusion individually (OR: 2.12, 95% CI: 1.23 —3.63, p =
0.007). No longitudinal association was found between pain and hallucination.

e Patients using antipsychotic medications were more likely to experience pain
(OR: 1.78, 95% CI: 1.02 — 3.10, p = 0.043) than patients not using antipsychotic
medication.

e The COSMOS-intervention did not have a significant effect on pain as measured
by the MOBID-2 total score (B: -0.23, 95% CI: -0.88 — 0.42, p = 0.49) in the total
NH population from baseline to month 9. In PwD, a significant intervention-effect
on musculoskeletal pain, as measured by the MOBID-2 part 1, was found (B: -
0.45, 95% CI: -0.90 — -0.01, p = 0.047) from baseline to month 9.

e There were no significant intervention effect on the psychosis cluster from
baseline to month 9 (B: 0.23, 95% CI: -0.92 — 1.37, p = 0.70), or the individual
symptoms delusion (B: 0.19, 95% CI: -0.57 — 0.96, p = 0.62) and hallucinations
(B: 0.01, 95% CI: -0.58 — 0.59, p = 0.98).

e The number of patients being prescribed regular opioid analgesics were 31.5% in
the control group and 30% in the intervention group. The number increased to
38% baseline to month 9 by 38% in the control group and to 35% in the
intervention group. There was no significant intervention effect on the

prescription of opioid analgesics (OR: 0.95, 95% CI: 0.53 — 1.70, p = 0.86)



Figure 1: Characteristics of the COSMOS and Pain-BPSD-trial
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6. Discussion

6.1 General Considerations

The overarching aim of this thesis was to investigate the relationship between pain
and psychosis symptoms in a Norwegian NH setting, and how pain management may
affect psychosis symptoms. Paper 1 was based on secondary analyses and mainly
focused on the effect of pain treatment on NPS. It used data from a cRCT, the Pain-
BPSD trial. Papers 2 and 3 were secondary analyses from a large complex
multicomponent cRCT, the COSMOS-trial. The papers varied in their methodology
in that paper 2 used a cross-sectional design, while paper 3 is a combination of a

prospective cohort design and an intervention-study.

Paper 1 focused on the pharmacological management of pain and how it affected
behavioral disturbances in NH patients with dementia. To reduce the risk of adverse
events, the inclusion and exclusion criteria were stringent, perhaps reducing the
generalizability of the study-results on the expense of patient safety. However, patient
safety should always be the focus when designing a trial, and narrow inclusion and
exclusion criteria were a necessary step to ensure that this was the case. The cRCT
design, the gold-standard for clinical trials performed in real world institutions,
provides a solid foundation for interpretation of the results, although the lack of

placebo needs to be taken into consideration.

Papers 2 and 3 used data from the COSMOS-trial to investigate the characteristics of
NH patients with psychosis symptoms, the relationship between pain and psychosis
symptoms and the effect of a complex multicomponent intervention on both pain and
psychosis. The use of a mainly unselected group of NH patients has both its positive
and negative sides. It is positive in that the results can be viewed as applicable to a
broader NH population; however, it is negative in that the number of patients with
psychosis symptoms will be lower than, e.g., a sample of only NH patients with
dementia, thus limiting the potential to draw a more certain conclusion of the

association between pain and psychosis symptoms.
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The effect of pain treatment on psychosis symptoms (Paper 1) should perhaps have
been done after investigating the characteristics of NH patients with psychosis
symptoms (Paper 2). This could have established an association between pain and
psychosis symptoms before investigating the effect of pain treatment on them. The
reason for this order was that the Pain-BPSD trial was already completed, and the
data was readily available for analysis, while the COSMOS-trial was an ongoing trial,

and data-collection due to be completed later.

Following this introduction, there will be a thorough and critical discussion regarding
the use of research methodology, followed by a discussion of results and ethical

considerations.

6.2 Methodological considerations

6.2.1 Paper 1

Study design

The use of a single-blind cRCT design seemed the most appropriate method for
investigating the effect of pain treatment on NPS in NH patients with dementia. The
randomized-controlled trial design is viewed as the gold standard in clinical research
for testing the effect of a certain treatment on a patient outcome (197). An argument
could be made that randomization should occur at the individual level rather than the
cluster-level; however, in a NH-setting, this would be impractical, and would most
likely reduce the study’s validity severely. The reason for this is how a NH unit is
organized, where a team of care-workers, including nurses, are responsible for daily
care and treatment of all the patients in the unit. If individual patients were to be
randomized, then the care-workers would be expected to treat individual patients
differently, as the intervention was systematic assessment and treatment of pain. It
would be unreasonable to think that the knowledge acquired by the nurses treating the
patient would not “bleed over” to the patients acting as controls from the same NH

unit, thereby altering usual treatment, which acted as the control condition.
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Internal Validity

The internal validity of a study refers to at what degree a difference observed between
two groups of patients is due to a true difference between them, and not due to other
causes such as different types of bias or due to chance (198). In order to achieve a
strong internal validity, one important feature is that the study’s design needs to be
done in such a way that the possibility of alternative causes for a difference between
groups needs to be as low as possible. In the case of an intervention study, this is
done by making the control and intervention group as similar as possible, both in
patient characteristics and group characteristics in case of a clustered design, so that
any difference observed during a trial can only be due to the intervention itself (198,

199).

One of the main reasons for systematic error, and low internal validity, is selection
and information bias (200). Selection bias is defined as the selection of patients in
such a way that group allocation is not random. An example of this would be that
some patients who are deemed sicker than others, and thereby possessing a greater
potential for improvement, are consciously, sub-consciously or randomly being
allocated to the intervention group, thereby falsely increasing the treatment-effect
(198, 200). Information bias is defined as a systematical measurement error, which
occurs either due to an inaccurate outcome measure, or errors in data collection or
data management. This is also often the source for reduced internal validity in cRCT.
A systematic review was done by Eldrige et al. (2008) who investigated how well
cRCT in primary care account for aspects related to internal validity (199). They
found that what most often limits internal validity in cRCT is a lack of blinding of
individual participants and that the persons assessing the primary outcome is not
blind to group allocation (199). In the Pain-BPSD trial, this was considered, as both
individual patients and the persons performing outcome assessments were blind for
group allocation. However, despite best attempts to avoid knowledge on group

allocation, information regarding the pharmacological management of patients is
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available to all care-workers at the unit, making it impossible to achieve complete

blinding for study-allocation.

There was an attempt to reduce selection bias by recruiting NH units, rather than
individual patients, and ensuring no information regarding their medical situation was
known prior to recruitments of units to the study. The possibility of selection bias was
also reduced through randomization using a list of random numbers, making the
likelihood of being randomized to both control and intervention equal for every NH-
unit, ensuring an equal distribution of patients (198). As the baseline characteristics
show, the control (86.5 years) and intervention group (84.9 years) only significantly
differed according to age, highlighting an equal distribution of characteristics
between groups. The downside of a clustered design is that any treatment effect
observed at the individual level should be interpreted in light of the clustered design
(201). There is a possibility that an outcome measure at the individual level can
reflect a change at the clustered level, rather than a real change at the individual level
(201). E.g. if a NH unit increased the amount of activities for residents to participate
in, it is a possible that an individual resident would be registered as participating in an
increased amount activities, even if he/she did not do so. Therefore, careful
considerations must be made to adjust for this possibility. In the Pain-BPSD trial,
clusters were defined as each individual NH unit, with its own staff only working at
one unit. There is a possibility that an observed effect on NPS could be due to
treatment practice at the individual unit, rather than a true effect on individual
patients. However, the intracluster correlation coefficient in the Pain-BPSD study was
estimated to 0.13, which could indicate that data for individuals within clusters were
not highly dependent of which cluster they belonged (177). The intervention was
aimed at each individual patient rather than the NH staff themselves, which
contributes to reducing the likelihood of any intervention effect being due to cluster-

effect rather than an effect on individual patients.

The main limitation of the methods used in paper 1 lies in the fact that the results are

based on secondary analyses. The problem with this approach is that the power
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calculations made for the Pain-BPSD trial were based on improvement on the CMAI
total score, and not psychosis symptoms assessed by the NPI-NH (177). This
increases the likelihood for random errors, meaning that any differences observed
were due to chance, rather than a true difference (198). Secondary analyses increases
the likelihood of both type I and type II errors (202). A type I error is rejecting the
null-hypothesis of no difference when it is true, while a type Il error being accepting
the null-hypothesis, when it is not true (202). The likelihood of a type I error
increases due to multiple testing of outcomes different than those the study was
powered for. The likelihood of a type II error increases as the Pain-BPSD study was
powered according to the change in CMALI total-score, hence the number of patients
included in the study is based on this. This increases the risk of a type II error as there
is a possibility that too few patients are included to detect a significant change in
NPI-NH scores for the psychosis symptoms. The possibility of an adjustment for
multiple testing exists, lowering the p-value from 0.05, thereby reducing the
likelihood for a type I error, at the cost of increasing the likelihood for not rejecting a
false null-hypothesis (202). This was, however, not done in paper 1, and the
significance level was set at 0.05, which needs to be taken into consideration when
interpreting the results, as they are less robust for random errors. It is also important
to consider that the adjustment of the significance level for secondary analyses is not

always needed as long as the results are interpreted precisely. (203)

External Validity

The external validity of a study is defined according to what degree the results from a
study are generalizable for a broader population, which can be viewed as the entire
NH population (198). The study includes PwD and significant behavioral
disturbances, and excludes patients with severe renal or hepatic failure and a life
expectancy <6 months, as well as patients with severe neurological or psychiatric
disease. These criteria reduce the external validity of the study, in that it narrows the
population to which the results apply. However, despite dementia and significant
behavioral disturbances being a criterion, >80% of NH patients have dementia, while

NPS are highly prevalent in NHs, meaning that the external validity is, to a certain
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degree, maintained (4, 204). The study population of 18 NHs from 5 municipalities in
Western Norway can be viewed like the rest of the Norwegian NH population, as it
includes both urban and rural municipalities, increasing the external validity to the
Norwegian NH population, and the Nordic NH population which can be viewed as
fairly similar. The generalizability for NH populations in other countries are more
uncertain. Recent data also suggest that European NH populations are more similar
than previously thought, highlighting that the results may be generalizable to a
European setting as well (205).

6.2.2 Paper 2

Study design

Cross-sectional studies are viewed as ideal for descriptive studies, and as a useful tool
for generating hypothesis for further research. Therefore, it was viewed as a good
starting point for further research into psychosis symptoms in NH patients (206).
However, any conclusion regarding causality is not possible to do using this design,
which is a drawback when investigating possible underlying factors for psychosis
symptoms. To draw more certain conclusions regarding underlying factors, a
prospective cohort study, with data collection for possible confounders, could be
deemed as a more appropriate study design. The COSMOS-trial gathers data from a
large and broad NH population and has data on possible confounders, such as
medication use, which increases the reliability of the findings. A limitation lies in that
the COSMOS-trial was designed with the primary aim of improving QoL in NH
patients, thus data on a few key elements of the nature psychosis symptoms were not
collected. Examples of this includes the duration of the symptoms and whether they
were acute or chronic in nature, as the NPI-NH only measures the frequency of

symptoms for the last week.

Internal Validity
The COSMOS-trial included NH units from both urban and rural municipalities, as
well as large and small NH units from both the western and eastern part of Norway,

this was arguably a representable group of the NH population of South Norway (16).
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Ideally, units from a larger part of Norway could have been included to increase the
internal validity, as this would have increased the number of patients with psychosis
symptoms. The COSMOS-trial is a large study, which included 545 patients, but of
them, only 112 patients had one or more psychosis symptoms. If a larger population
were included, this would reduce the likelihood for a type II error when investigating
potential underlying factors for psychosis symptoms (202). This is especially true for
hallucinations, where only 45 patients of 545 (8.8%) experienced clinically
significant symptoms. When interpreting the results from this paper, it is important to
consider the use of measurement tools, such as the NPI-NH used to measure
psychosis symptoms, and the MOBID-2 for pain assessment. Both measurement tools
rely on a proxy-rater, which is fairly common in a NH setting, as the number of
people with moderate to severe dementia are high, making proxy-rater evaluation
necessary (123). In order to standardize measurements, the tools were therefore used

for both NH patients with and without dementia.

When choosing measurement instruments for health-related outcomes, we have to
consider if they are thoroughly tested for psychometric properties, and that they hold
a high standard in the setting applied. A set of criteria for evaluating the quality of
measurement tools has previously been developed by an expert panel, called the
COnsensus-based Standards for the selection of health status Measurement
INstruments (COSMIN) (207). The COSMIN-criteria were developed through a
Delphi-process where the taxonomy of measurement properties relevant for
instruments measuring health-related properties were decided (207). The process
identified three domains for which instruments should achieve high standards:
validity, which is defined as to which degree the instrument measures what it is
supposed to measure (e.g. NPS for the NPI-NH); reliability, which is defined as to
what degree an instrument is free from measurement error; and responsiveness, to
what degree the instrument can detect change over time in the property which the
instrument measures (207). This work resulted in the COSMIN-checklist, meant to
aid in the evaluation of potential measurement instruments utilized in clinical studies

(208). The tools used in the COSMOS-trial do all fulfill the requirements of the
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COSMIN-checklist (1). This improves the internal validity of the measurements
made in both papers 2 and 3, as the risk of any differences being observed being due

to chance is lowered.

The use of an item score >4 to define a clinically significant symptom is general
practice when using the NPI-NH (4, 59, 191). The use of a clinically significant
symptom (item score >4), rather than the presence of any symptom on the NPI-NH
(item score >1), can be discussed, as this will exclude patients with item scores 1-3
on the NPI-NH. However, the strength of this approach is that it will only include
patients experiencing symptoms at least once a week, rather than patients
experiencing symptoms less frequent than this. This is due to the generation of a FxS
score (Frequency: 0-4, Severity: 1-3), where patients will need to have a score of at
least 2 (experiencing symptom at least once a week) or more on the frequency score
to achieve a FxS score >4. As NPS can have multiple causes, and the NPI-NH only
records whether or not the symptom is present, thus a cut-off of >4 will make sure

that only patients with a more persistent problem of NPS will be included.

As in paper 1, the use of secondary analyses is also a limitation for paper 2, as this
increases the likelihood of random error, as calculation of statistical power for the
COSMOS-trial was done according to QoL (202, 209). However, no correction for
multiple testing is made, and most differences and associations found in paper 2 have
a p-value below 0.01, which reduces the likelihood for a type I error. The lack of
correction for multiple testing needs to be taken into consideration when interpreting

the findings, especially p-values close to the significance level of 0.05.

External Validity

The COSMOS-trial uses broad inclusion criteria, and thereby includes what can be
viewed as a normal NH population by Norwegian standards, which increases the
external validity for countries with similar NH practice. While proxy-rating is a good
option considering the nature of the NH population, it can never be viewed as a fully

objective measure. An example of this was found by Blytt et al. (2017) who found a
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large discrepancy between the sleep disturbance-item on the NPI-NH and the use of a
more objective measure, the Actigraphy, which measures movement in patients at
night (210). It is important to remember that symptoms assessed by a tool relying on
observations by proxy-raters who do not observe that patient continuously may differ
from the patient’s own experiences. The use of proxy-rating will always reduce the
validity of findings, but as the assessments are made by nurses or care-workers who
know the patient well and observe them on a regular basis, this will reduce the

difference between an objective measure and proxy-rating.

6.2.3 Paper 3

Study design

The results from paper 3 are based on two different study designs. The effect of the
COSMOS-intervention on pain and psychosis symptoms is investigated through a
cRCT, while the relationship between pain and psychosis symptoms is investigated
by a prospective cohort design. The use of a prospective cohort design is, as
previously discussed, better suited for investigating associations than a cross-
sectional design, and one of the great strengths of paper 3 is that it is, to our
knowledge, the first paper investigating the relationship between pain and psychosis
symptoms through a longitudinal design. Some of the pros and cons of a cRCT have
been discussed under a study design for paper 1; however, an additional element in
the design of the COSMOS-trial that needs to be discussed is the use of a complex

intervention.

A complex intervention is defined as an intervention that contains several interacting
components put together to form an intervention (211). However, the numbers of
behaviors targeted, and the expertise required by those delivering the intervention
also increases the complexity of the intervention (212). The COSMOS-trial was
developed according to guidelines for complex interventions and included elements,
which have all previously been shown to have a positive impact on NH patients (86,
177,181, 211, 213, 214). The interpretation of results from a complex intervention

trial is complicated, as we need to consider to which degree the intervention has been
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implemented in the target population and determine which elements of the
intervention have impacted the outcome measure investigated in each study (211,

215).

Internal validity

NH units were randomized as a group to ensure that there were no cross-over of staff
between control and intervention units. However, it is important to note that even if
there were no cross-over of care-workers and nurses, this was not the case for
physicians. This meant that some of the NH physicians (6 out of 36) worked at both
control and intervention units, which meant that there was a risk that the COSMOS-
intervention would bleed over to the control units. This is especially important to
keep in mind when interpreting the results regarding pain, as the person who is
ultimately responsible for choosing an appropriate pain treatment for NH patients is
the NH physician. As some of the physicians worked at both control and intervention
units, it is reasonable to expect that the knowledge they gained through the
COSMOS-intervention could applied to patients in the control group, thereby
reducing internal validity, and the possibility of finding an intervention-effect.

The COSMOS-trial was an intervention-study with the aim of implementing a
multicomponent intervention in a NH-setting. To assess the internal validity of any
findings from the trial, there is a need to assess how successfully the intervention has
been implemented in the participating NH units. For the last 25 years, there has been
an increasing focus on implementation science, and different frameworks have been
developed to aid in evaluating how well an intervention has been implemented (216,
217). Two of the most widely used frameworks are the Proctor’s framework and the
Reach-Effectiveness Adoption, Implementation, and Maintenance (RE-AIM)
framework (216-219).

As the COSMOS-trial is a multicomponent cRCT that includes a psychosocial
intervention, it was important to investigate the keys factors for successful
implementation observed in previous psychosocial interventions in dementia care to

ensure the best possible implementation of the COSMOS-intervention. When
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evaluating how well the COSMOS-trial was implemented, it is interesting to look at a
systematic review Boersma et al. published in 2015, where they used the RE-AIM
framework to investigate how well previous psychosocial interventions were
implemented in their respective study populations (219). They found that one of the
key factors for successful implementation was to use multiple implementation
strategies, not just education (219). In the COSMOS-trial, all the participation of
NHs, in addition to an education seminar, received regular follow-up from study-
personnel, as well as written material with suggestions on how to ensure
implementation of the COSMOS-intervention. This strategy could have increased the
probability of a successful implementation as it did not only rely on education in

itself to implement the intervention.

In the RE-AIM framework, reach is defined as the amount of the target population
who participated in the intervention. In the COSMOS-trial, reach can be viewed as
close to 100%, as all the NH units in the intervention group participated with at least
2 personnel in the education seminar. This ensured that all the NH units received the
intervention (219). Proctor’s framework defines acceptability as an important factor
for implementation, which is defined as how satisfied the participants in the study are
with the intervention (217). This was more difficult to assess in the COSMOS-trial,
because this was not measured in the participating NH units. Meanwhile, the
systematic feedback collected from the participating nurses concerning the
intervention was positive regarding the importance of the knowledge being provided
to the intervention units. The importance of the intervention being perceived as
something useful is highlighted by Proctor et al. which states that the participants
must feel that what they are doing are important based on their own and their

colleague’s experience (217).

Both Proctor’s and the RE-AIM framework highlight the importance of adoption,
being defined as the number of participants who used the intervention (217, 219). As
all NH units were provided with patient logs for each patient, where they could

register all procedures, such as medication review, pain assessment and activity
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organization related to the COSMOS-intervention, this was a way of measuring the
level of adoption. The logs could also be used to evaluate the implementation phase
as this includes the amount of delivery of the intervention. As approximately 90% of
the logs were partially or fully filled out, adoption could be viewed as relatively high
(16, 187, 188). Though they were not filled out for all parts of the intervention,
which makes it difficult to assess the level of implementation for all parts of the

intervention.

Finally, maintenance, or sustainability is viewed as an important factor, which refers
to what the degree the knowledge implemented by the COSMOS-intervention was
maintained in the target population (217, 219). The midway-evaluation, as well as
regular phone-contact with the COSMOS-ambassadors, and all the educational
material received by the NH units, were important to ensure that knowledge was
maintained. This guaranteed that each NH unit had the possibility of receiving help
throughout the intervention phase to implement the intervention properly, either
through feedback from research assistants or care-workers from the other NH units in
the intervention group. However, a problem with this approach was that the
intervention was delivered slightly differently in the NH units, as adjustments could
be made along the way. Ideally, this could have been done in a more standardized

way to increase the internal validity of the various findings from the study.

External validity

The external validity of the COSMOS-trial in general can be viewed as good, due to
the broad nature of the NH population included. However, the findings on the
intervention effect concerning both pain and psychosis symptoms must be viewed in
the light of the complex nature of the intervention, as well as the variability in
implementation of the different elements. It is not possible to view the effect of one
part of the intervention without considering the effect of the other parts. As
procedures regarding both ACP and the organization of activities varies considerably
from NH to NH and country to country, this will reduce the external validity.

However, the procedures and guidelines regarding pain assessment and treatment,
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and medication review, varies to a lesser extent, which thereby balances some of the
loss of external validity from the other components. The intervention does not include
elements that is not already recommended in guidelines for Norwegian NHs (e.g
frequent medication reviews and pain assessments), thereby highlighting that the
intervention was done in a real-world clinical setting, and not in a strictly structured
environment. The external validity of the association analyses can be viewed as very
good, as these were based on observational data from a large heterogenous NH

population, using measurement tools also used internationally.

6.3 Discussion of the results

The following section will first provide a short summary of the main finding,
followed by a discussion of the results from all three papers, and compare them to
existing research. In paper 1, no baseline association between pain intensity and
psychosis symptoms were found, in contrast to paper 2, where a cross-sectional
association between pain and psychosis symptoms were found in a more
heterogenous NH population. Results from paper 3 showed that the association
between pain and psychosis symptoms persisted over time, even when adjusting for
potential confounders. In paper 2, it was found that patients with psychosis symptoms
at baseline had lower QoL, lower ADL functioning, lower cognitive functioning, and

used more regular medications.

In paper 1, results showed that a systematic assessment and treatment of pain reduced
agitation and psychosis symptoms in PwD who were experiencing significant
behavioral disturbances. However, the effect on psychosis symptoms were only seen
for patients experiencing one or more psychosis symptoms at baseline. In paper 3, the
efficacy of a multicomponent complex intervention on psychosis symptoms and pain
were investigated, but no significant intervention effect was observed for psychosis
symptoms, analgesic prescription or pain, except for a positive effect on

musculoskeletal pain in PwD.
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Relationship between pain and psychosis symptoms

The results from papers 1, 2 and 3 differ in that the two latter papers found an
association between pain and psychosis symptoms as a group, and delusion
individually, while the first did not. A difference in methodology and population
could in part explain some of this difference. While paper 1 investigated the
association between pain intensity and psychosis symptoms, papers 2 and 3
dichotomized pain into clinically significant pain (MOBID-2 >3) and no/non-
significant pain and used this as a variable when investigating the association
between pain and psychosis symptoms. This can perhaps indicate that the presence of
pain plays a larger role than the intensity of pain. The two populations also differed in
patient characteristics (Figures 1 and 2). While the Pain-BPSD population included
NH patients with dementia and significant behavioral disturbances, the COSMOS-
trial included virtually all NH patients both with and without dementia, except for
terminal patients. The difference in population can be seen in that the prevalence of
psychosis symptoms is significantly higher in the Pain-BPSD study (Delusion: 32.7%
and Hallucinations: 17.3%) than in the COSMOS-trial (Delusion: 18.2% and
Hallucinations: 8.8%). Pain scores were also higher in the Pain-BPSD study where
the mean MOBID-2 score in the total population was 3.7 compared to 2.5 in the
COSMOS-trial.

However, while more patients experienced psychosis symptoms in the Pain-BPSD
trial, the more selective population could have made it more difficult to discover an
association. The strength of the association found in the COSMOS-trial is that it
persists over time, and that they vary together, meaning that when pain decreases so
do psychosis symptoms and vice versa. The findings regarding the association
between the prevalence of pain and psychosis symptoms from the Pain-BPSD study

were only cross-sectional; it was not investigated over time.

When comparing the findings from this thesis with other studies, the results differ
according to which study you examine. Two of the previous studies by Cohen-

Mansfield et al. and Kunik et al. did not find any association between psychosis
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symptoms and pain (171, 172). However, both studies investigated home-dwelling
people with dementia, which makes the results less comparable to the one found in
this thesis. An association between pain and delusion, and between pain and
hallucinations, have previously been found (80, 173). Tosato et al. found an
association between pain and delusion, while Atee et al. found an association between
pain and hallucination (80, 173). Remarkably, both studies were conducted in NHs,
making them more comparable to the results in this thesis. It is also interesting to see
that neither Tosato et al. nor Atee et al. found an association between delusion,
hallucinations and pain, but only between one of the two pairs. Study results suggest
a stronger association between pain and psychosis symptoms in NH patients
compared to home-dwelling PwD. This may be reasonable considering the different
degrees of cognitive impairment, as studies suggests that psychosis is more prevalent
in patients with moderate to severe dementia (4, 59). Patients with moderate to severe
dementia are also at greater risk for undertreatment of pain, thereby increasing the

risk for pain being an underlying problem in NH patients with dementia (150).

Effect of pain treatment on psychosis symptoms

The Pain-BPSD study is only the second study that has investigated the effect of
pharmacological pain treatment on psychosis symptoms. Van Dam et al. (2020)
investigated the effect of paracetamol on NPS in the QPID-trial, after paper 1 in this
thesis. This was a double-blind placebo-controlled cross-over intervention trial,
randomizing Dutch NH patients with dementia to paracetamol or placebo treatment
(180). Interestingly, the study did not find that pain treatment had any effect on
delusions nor hallucinations (180). There are a few differences between the Pain-
BPSD trial and the QPID-trial, which can explain the diverging results. First and
foremost, the QPID-trial does not consider the presence of pain when assigning
paracetamol as the only analgesic used, while the Pain-BPSD trial assesses the level
of pain before deciding on the analgesic to be used. Second, the QPID-trial only
includes PwD with a moderate to low QoL, and excludes people using any regular

analgesic pre-treatment, thereby excluding patients with possible pain.
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In the Pain-BPSD trial, it is important to keep in mind that patients in the intervention
group had a higher score for psychosis symptoms than the control group at baseline.
However, the difference was non-significant, but could perhaps provide the
intervention group with a greater potential for improvement than the control group.
An important observation, which points to a true intervention effect, lies in that the
psychosis symptoms in the control group decreased during the first weeks of the
intervention period, before they remained stable for the remainder of the study period.
This was opposed to the intervention group, where symptoms decreased until week 8
and increased in the following wash-out period. The decrease in the control group is
perhaps due to a Hawthorne effect, meaning that participation in a trial may facilitate
an improvement in itself (220). A type of placebo effect is also possible as the NH
staff observing the patient did not know the group allocation of the patients they were
observing. Therefore, it is possible that they expected a reduction in pain and NPS

believing that the patient received individual pain treatment according to a SPTP.

The effect of the COSMOS-trial on psychosis symptoms and pain

The COSMOS-trial had no significant effect on psychosis or total pain score. As the
COSMOS-intervention included elements that had the potential to reduce both pain
and psychosis symptoms, such as systematic assessment and treatment of pain, as
well as personalized activities, we expected that the intervention would have a
positive effect (86, 177). The COSMOS-trial was designed for improvement of QoL,
while NPS and pain was a secondary outcome measure. It is in the nature of a
complex intervention that the elements are meant to interact in order to improve their
primary goal, thereby increasing the risk that the effect on secondary outcome
measures will be lower than if each element of the complex intervention were tested
individually (211). As most of the studies the COSMOS-intervention was based on
targeted agitated behavior, and not psychosis symptoms, the effect on psychosis

symptoms was uncertain prior to the study.

As the COSMOS-intervention was a complex intervention, including different

elements, it is difficult to directly compare the effect on psychosis symptoms and pain



80

with previously conducted studies. However, other multicomponent studies have
been done that target either pain or NPS, including psychosis symptoms (89-91, 156).
Only one of these studies evaluated the effect on psychosis symptoms in NH patients,
and this was the TIME-intervention study by Lichtwarck et al. (2018), who found a
small positive effect on delusion from baseline to week 8 of the study (89). However,
in contrast to the COSMOS-trial, the TIME-study only included PwD and used a
psychosocial intervention where NPS was the primary outcome, thereby increasing
the chance of finding an effect on psychosis symptoms. The study by Pieper et al.
found a positive effect on agitation, as well as on observed pain in NH patients with
dementia (91, 156). The study had developed a stepwise treatment protocol to treat
challenging behavior in PwD, including analgesics prescription for suspected pain as
a part of the intervention. The primary outcome of the study was agitation measured
on CMALI, while pain was a secondary outcome measure (221). The study did not
investigate the effect of the intervention on the psychosis symptom cluster but did

find a reduction in the total score for all 12 symptoms combined in the NPI-NH (91).

When the results of Pieper et al. and Lichtwarck et al. are compared with the results
from this thesis, it seems reasonable that one of the main reasons that no effect on
psychosis symptoms was observed is the difference in study design. The COSMOS-
intervention focused on QoL rather than NPS, and the components with the potential
of reducing psychosis symptoms was only part of a larger intervention. It is important
to note that analysis of the intervention effect on staff-distress for psychosis
symptoms found a significant positive intervention-effect from baseline to month 4,
indicating that the intervention could have had a positive effect on NH staff to better
handle patients with psychosis symptoms in the NH units (16). Although no effect on
total pain was seen, a significant positive effect was found on musculoskeletal pain in
PwD, which also highlights that the COSMOS-intervention could have had a positive
effect on pain. However, as no effect on total pain or the NPI-NH score for psychosis
symptoms was observed, no certain conclusions can be drawn. There is also a
potential for a Dunning-Kruger effect, as was observed for QoL in the main study,

where the NH units that did not receive any education tended to rate themselves
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better than the intervention-units (16, 222). The intervention-units provided feedback
that they felt bad after the education seminar, as they realized that their patients had
the potential to have a better everyday life than they were currently having. However,
it is difficult to measure if the Dunning-Kruger effect was present, and how much it

influenced the proxy-raters when assessing each individual patient.

The use of opioid analgesics

In paper 1, the association between the use of opioid analgesics and psychosis
symptoms was investigated but no significant association was found. However, no
conclusion can be drawn based on this result alone, as the cross-sectional design is
not ideal for investigating this matter, and the association between the use of opioid
analgesics and the likelihood of experiencing psychosis symptoms have previously
been documented (174). In paper 3, the use of regular opioid analgesics in the NH
population was found to be >30%, a number that increased throughout the study-
period, unaffected by the COSMOS-intervention. However, this number does not
distinguish between strong and weak opioids, which is important to keep in mind
when interpreting the results; nevertheless, opioids have the potential to induce

psychosis symptoms through side-effects (66).

The use of opioid analgesics also has other negative effects such as increased risk of
falls and adverse events due to drug-interactions (165, 168, 223). The high number of
patients using opioid analgesics found in this thesis is therefore alarming and
warrants a thorough investigation in the years to come. However, it is not within the
scope of this thesis to make any recommendations regarding appropriate pain

treatment with opioid analgesics.

6.4 Ethical Considerations

As stated by the Helsinki-declaration, underrepresented groups should have access to
participation in research that could benefit them. This is relevant for NH patients with
and without dementia. It also states that special care should be provided when

research includes vulnerable groups (224). The use of informed consent is the gold-
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standard for all research. In order to be able to give an informed consent, the person
providing the consent must be able to understand what participation in the trial
means. This includes what the aim of the trial is, all procedures involved, and any
potential risks and benefits to the person participating. If the person is unable to
understand this, presumed consent can be given. A presumed consent through a
patient’s next of kin, or legal guardian, is based on what the patient would have
wanted to do had they been able to make a decision themselves, is acceptable (224).
In both the Pain-BPSD trial and the COSMOS-trial, all patients and their next of kin
or legal guardian were provided with this information both written and verbally, and
in cases where the NH resident was unable to understand the potential risks and

benefits, they had the opportunity to give a presumed consent (1, 177).

In the Pain-BPSD trial, the risk involved was related to the use of analgesic
medication. There was an attempt to reduce this risk to a minimum through strict
inclusion and exclusion criteria. Decisions regarding patient’s pain treatment in the
intervention group was conducted by the multidisciplinary team including the NH
physician and the patient’s primary caregiver who knew the patient well, and all the
medical and personal information that could influence the effect of the analgesic
medication prescribed. Adverse effects were monitored closely, and the dosage was
reduced, or the patient was withdrawn from the study if any adverse effects appeared.
The patients were also able to withdraw their consent at any time point. Patients
benefitted from the trial in that they received a thorough pain assessment and pain
treatment according to protocol developed by a team of specialists in treating pain in

older adults (149, 177).

The intervention in the COSMOS-trial posed little risk of harm to the patient in that it
was mainly an education-based non-pharmacological intervention, which aimed to
implement elements that have previously been shown to benefit NH patients (1). A
potential exception lies in the medication review, where altering the patient’s
medication can cause unwanted effects, which puts stress on the patient. However,

any advice provided by the research team was optional, and NH physicians could at
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any time revert medications back to what they were before the medication review.
Some assessments made affected the patients directly, such as the MMSE and the
MOBID-2 Pain Scale, which warranted thorough information regarding the data-
collection process. Since the COSMOS-intervention involved a 2-day education
seminar on best practice in important elements in treatment of NH patients, in
addition to access to educational material for NH staff, it was considered unethical to
withhold this from the NHs in the control group. Therefore, they received the
education and the educational material after the completion of the data-collection at

month 9.

In 2018, after the completion of the COSMOS and Pain-BPSD trial, the European
Union introduced the General Data Protection Regulation (GDPR) to ensure the
privacy of individuals with regard to personal data obtained by others (researchers,
companies, etc.) (225). As a part of this regulation, whenever personal data of a
certain nature, such as information on a person’s medical history, is obtained, a Data
Protection Impact Assessment (DPIA) is required to ensure the privacy of the
information obtained. As this regulation was introduced after the completion of the
COSMOS and Pain-BPSD trial, this was not done for these studies. All persons
included in the study were assigned an ID-number, and the identification of the
individual persons included in the study was only possible through a file on a secure
server requiring a password to access the data. All data was stored on a secure server,
while the questionnaires in anonymized paper-form were securely locked away until

all data were digitalized.
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7. Conclusion

This thesis aimed to investigate how pain and psychosis symptoms are related in NH
patients, and how pain treatment affected psychosis symptoms. The thesis also
investigated the characteristics of NH patients with psychosis symptoms, and how a
complex multicomponent intervention affected pain, pain management and psychosis

in NH patients.

The presence of pain was found to be associated with psychosis symptoms, both as a
group and individually, and both cross-sectionally and over time when adjusting for
potential confounders such as dementia severity and the use of opioid analgesics
(226, 227). Patients who used antipsychotic medication had an increased likelihood
of experiencing pain. Hallucinations were found to be associated with pain cross-
sectionally, but this association did not persist over time. Patients with psychosis
symptoms were found to have a lower QoL than patients without psychosis, as well
as lower cognitive functioning, lower ADL-functioning and being prescribed more

regular drugs (226).

The effect of pain treatment was investigated in a cRCT, where the intervention
consisted of pharmacological pain treatment according to a stepwise protocol for
treating pain (SPTP). Pain treatment reduced psychosis symptoms as a group in NH
patients with dementia, experiencing at least one clinically significant psychosis
symptom at baseline. A complex multicomponent intervention including elements
such as education on systematic assessment and treatment of pain did not
significantly affect psychosis symptoms in NH patients. Total pain was not reduced
in response to the intervention, but a significantly positive intervention effect was

found on musculoskeletal pain in PwD.

The use of regular opioid analgesics was not found to be significantly associated with
psychosis symptoms cross-sectionally. The number of patients in the COSMOS-trial
at baseline using regular opioid analgesic was 31%, showing a potential increasing

trend in opioid prescription in Norwegian NHs.



85

8. Clinical implications and future perspectives

The findings from this thesis support an association between pain and psychosis
symptoms as a group, especially delusion. This is an important finding for the
clinician, as this adds to the sparse knowledge base regarding psychosis symptoms in
the elderly, and for NH residents in particular. The association between pain and
psychosis symptoms is further supported by the ability of pain treatment to reduce
psychosis symptoms. If pain is an underlying trigger for psychosis symptoms, then a
thorough pain assessment is warranted when making treatment decisions on
psychosis symptoms to rule out the possibility of untreated pain as a trigger for the

psychosis symptoms.

The importance of managing psychosis symptoms is highlighted by the clinical
characteristics of NH patients experiencing them. The findings from this thesis
suggest that they have a lower QoL and have more depressive symptoms than NH
patients who do not experience psychosis symptoms. As psychosis symptoms are
often treated with antipsychotic medication, an important finding is that NH patients
with psychosis who used antipsychotic medication had lower QoL compared to
patients with psychosis who did not use them. This highlights the necessity to identify
patients who may benefit from antipsychotic medication and the awareness that

underlying pain may trigger psychosis symptoms.

Although the results from this thesis found no effect of a multicomponent non-
pharmacological intervention on psychosis symptoms, other studies have found
promising results concerning the effect of psychosocial interventions on NPS. The
development on proper guidelines regarding treatment of psychosis symptoms in NH
patients warrants further research, with a focus on both psychosocial intervention and

underlying factors such as pain.

One of the limitations of this thesis lies in the fact that the nature of psychosis
symptoms, and its duration (acute or chronic), were not recorded. In the future, the

author of this thesis wishes to perform a large-scale study on psychosis symptoms in
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NH patients, preferably with a prospective cohort design, where psychosis symptoms
and potential underlying factors are measured in detail on a regular basis over a
longer period. This would have the potential to properly investigate both potential
underlying factors, the nature of psychosis symptoms, and how they affect the
patients experiencing them. This could be done by not only assessing the prevalence
of psychosis symptoms, but also by describing how the symptoms occurred, the type
of symptoms patients experience, and how they affect them, their family, and care-
workers. Such a study could provide an important foundation for not only further

research, but also as something for clinicians to base their treatment decisions on.
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10. Appendices

10.1 Regulation of compulsory treatment

Laws that regulate the use of compulsory treatment in health care:

The Patient and User Right act: (4)

§4.1 Health care can only be given with the patient’s consent, unless there, by law,
is a reason to provide health care without consent. The consent is only valid if the
patient is provided necessary information concerning their state of health and the
content of the health care.

§4.3 If the patient, due to physical or mental disturbances, dementia, or mental
disability, is obviously unable to understand what a consent means, the ability to
consent, partly or fully disappears.

§4.6 If a patient lacks the ability to consent, the person providing health care can
make decisions regarding health care of mild intervening character, concerning
duration and scope.

Health care of severe intervening character can only be given if it is the patients
interest, and it is likely that the patient would have consented to the health care
provided. If possible, information concerning the patient’s wishes, should be
obtained from the patient’s next of kin.

Health care cannot be provided if the patient resists the health care, unless there is
a legal reason to do so.

§4A-2 Examination and treatment of mental disorders against the patients will can
only be done on the legal basis of the Mental Health act.

§4A-3 In order to provide health care that the patient resists, confidence-building
measures have to be attempted, unless it is futile to do so.

If the patient still resists, or if health care personnel with certainty can say that the
patient will resist, health care can be provided against the patient’s will if:

a) Not providing the health care can cause serious harm to the patient

b) The health care is deemed necessary

¢) The scope of the health care can be compared to the need.

Even if the terms stated above is met, health care can only be provided if it is
deemed as the best possible solution for the patient.
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10.2 Neuropsychiatric Inventory- Nursing Home version

(Norwegian)
Yariabel N/A | IKKke til stede | Hyppighet | Intensitet | Hx I Belastning
Vrangforestillinger X 0 1234 123 12345
Hallusinasjoner X 0 1234 123 12345
Agitasjon/aggresjon X 0 1234 123 12345
Depresjon/dysfori X 0 1234 123 12345
Angst X 0 1234 123 12345
Oppstemthet/eufori X 0 1234 123 12345
Apati/likegyldighet X 0 1234 123 12345
Manglende hemning X 0 1234 123 12345
Irritabilitet/labilitet X 0 1234 123 12345
Avvikende motorisk atferd | x 0 1234 123 12345
Sevn X 0 1234 123 12345
Appetitt/spise-forstyrrelser | x 0 1234 123 12345
Total: Total:
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10.3 The MOBID-2 Pain Scale (Norwegian version)

MOBID-2 smerteskala

MOBILISATION - OBSERVATION — BEHAVIOUR - INTENSITY - DEMENTIA

Patientens navn: Dato: Tid: Avdeling:

Var oppmerksom pa pasientens smerteatferd relatert til muskulatur, ledd og skjelett under morgenstell. Observer pasienten fer du starter mobili-
sering. Forklar forstaelig det du vil gjere. Led pasienten, og giennomfer bevegelsene (1-5) med forsiktighet. Stopp bevegelsen om du observerer
smerteatferd. Fyll ut skjemaet umiddelbart etter hver bevegelse:

.ﬁi;-:_ e R R
Smerteatferd \ 3/‘ N l_’_\/ Smerteintensitet
Sett et eller flere kryss for Y £ 0 Basert pa observert smerteatferd;
hver observasjon; smertelyd, o R’f‘:"""':w S'”": tolk styrken av smerteintensitet og sett
ansiktsuttrykk og avverge- Yoo 5ig st,,,w“w,,m Skyver _-,,:i kryss pa linjen 0-10
reaksjon, som kan vare relatert Gisper Lukker synene  Endringer i pusten
til smerte St Keymper seg

SETT CJERME FLERE KRYSS | RUTEN(E) FOR DIN(E) OBSERVASIONER

1. Led til 4 4pno begge hender D El

0 er ingen smerte, 10 er verst tenkelig smerte

2. Led til A strekke armene mot hodet

3. Led til 4 boye og strekke ankler,
knwmr og hofteledd

O|0|0|0O
00|00 |0

[
[l
4-Led 04 5 s0g. somgen 4 boggo sider ||
[

5. Led til 4 setto sog opp pA sengoekanten

APPENDIKS

Vaer oppmerksom pa pasientens smerteatferd, som kan vare relatert til indre organer, hode og hud. Smerte kan oppsta pa grunn av en sykdom,
sar, infeksjon eller ulykker. Inkluder alle dine observasjoner fra i dag og de siste dagene (siste uken).

Smerteatferd Smerteintensitet
Bruk front- og baksiden av kroppstegningen aktivt. Sett kryss for Basert pa observert smerteatferd;
dine observasjoner relatert til smerteatferd (smertelyder, ansiktsut- tolk styrken av smerteintensitet og sett kryss
trykk og avvergereaksjon) pa linjen 0-10
< )
\ = f 6. Hode, munn, hals 0 er ingen smerta, 10 or verst tenkelig smerte
I |
o 1 El 3 4 3 L 7 L] ? L

7. Bryst, lunge, hjerte

0 1 2 3 4 s B 7 s ? 1
" v 8. Mage - ovre del

k i

o ' 2 3 4 s B 7 = 2 10

9. Bekken, mage - nedre del

I |

1

0 1 2 3 4 s 6 7 s 9 w0

10. Hud, infeksjon, sar

L d o 1 2 3 4 s L 7 L ? ©°

Basert pi alle joner gl on g av

BTl et U e NI 0 S e £ (i, Uerersm et | Bavgen
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Backgrourd. Nenmopsychiatric symptoms are common in people with dementia, and pain is thought to be an important underlying
factor Pain has previously been associated with agitation, and pain treatment has been shown o ameliorate agitated behavioor 5o
far, the association between pain and psychosis and the effect of pain treatment on psychotic symptoms is unclear. Furthermonre,
the impact of opioid treatment on psychosis is not established Aim. To iovestigate the efficacy of a stepwise protoco] for treating
pllllm?]mpqd:uﬂsmd:gﬂ:mmmuudIdhlh:N:mwﬂdtmhm;NmHumumandmuphﬂhz
impact of opinid analgesics on psychosis. Method. Secondary analyses are from a cluster-rand d trial i

pﬂh:nuwﬂhld\mdﬂﬂn:mnmdm&m]Bmmmghnnsm\thum:p'ﬂzmmmmmmdpﬂm
treatment aceording to SPTF. Remifs. Pain was associated with disinhibition (adjnsted OR: 1.21, 95% CI: 110-134) and irritability
{adjmsted OR- 110, 95% CE L01-171) at baseline. Pain trestment reduced agitatinn (p < 00000, df = 1; 300) and aberrant mator
behavioar (p = U.l]IJ’d.f—lBﬂﬂlpﬂd:nﬂ:wmdunﬂimpmpl:mrhnluﬂmmmnbudm:{p 0034, df = | 138).

The use of opioid analgesics did not increase psychotic sy

s, Study. ‘This trial is d with Clinical Trials. gov

(NCTOID696), Norwegian Medicines Agency, EudraCT (EodraCTor: 208-007480-20)

1. Introduction

Meuropsychiatric symptoms (NPS) are a feature in mamy
neurodegenerative diseases, among other dementia, where
over 90% of patients suffer from at least one NPS during the
course of their disease [1]. NP5 can be distressing for both
patients and family alike and is often the main reason for
admission to a nursing home (NH) [2]. NP5 can be dustered
in different ways. These clusters are most commonly defined
by symptoms that present concurrently, like mood symptoms
such as depression and anxiety, agitation symptoms such as
aggression and irmtability, and psychosis symptoms such as
delusion and hallucination [3-6].

The setivlogy of NP5 is largely unknown, but factors like
neuropathological changes in the brain, unmet psychosocial

needs, and pain are thought to play a role [7]. Despite
the multiple potential underlying factors, NP5 are often
treated with antipsychotic drugs with potential harmiful side
effects [8]. This highlights the importance of investigating the
relationship between NPS and possible underlying treatable
causes, such as pain, to avoid unnecessary antipsychotic drog
use [9-11].

People in the later stages of dementia often reside in NHs
from pain [12-14]. The cognitive decline with a
loss of communicative shilities puts people with dementia at
an increased risk of suffering from untreated pain [15, 16).
Research demonstrates that pain in people with dementia
can act as a trigger for NPS such as agitation and mood
symptoms [17, 18]. However, the relationship between pain



and psychosis symptoms is less well studied, and only an
association between pain and delusion has previonsly been
described. Tosato et al. investigated the assodation between
pain and NP5 in NH patients with cogmitive impairment and
found pain to be associated with delusion [19]. In contrast,
Cohen-Mansfield et al. found no assodation between pain
and psychosis symptoms in an adult day care population (=60
years old) residing in the community | 20].

Our own research demonstrated the efficacy of individual
pain treatment on behavioural disturbances in NH patients
ameliorated agitation as assessed by the Cohen-Mansfield
Agitation Inventory (CMAI) [9). Secondary anabyses showed
that pain treatment also reduced verbal aggression and rest-
lessness [10]. Mood symptoms such as depression, sleep and
appetite disturbances, measured with the Neuropsychiatric
Inventory, Nursing Home version (NPI-NH) [11], and pain
intensity assessed by the Mobilisation Observation Behaviour
Intensity Dementia-2 (MOBID-2) Pain Scale [13] were also
fiound to be reduced. The effect of pain treatment on psychosis
and agitation symptoms measured by NPI-MH has, however,
not yet been investigated.

Although there are no official guidelines for pain treat-
ment in people with dementia, the use of opioid analgesics
in pain trestment is recommended in guidelines for older
people [21-23). However, some physicians can be reluctant
to prescribe these dmogs, often due to the fear of possible
side effects such as delirium, which also includes psychotic
symptoms such as hallucination and debusion [24, 15]. The
association between opioid analgesics and psychosis can
therefore give relevant information regarding delirium as a
potential side effect of opicid drug use.

The primary aim of this study was to investigate the
efficacy of pain treatment on psychosis and agitation and
the association between pain, psychosis, and agitation in
people with advanced dementia. In addition, we investigated
whether the use of opioid analgesics increased the prevalence
of delusion and hallucination in people with dementia. We
hypothesized an association between pain and agitation at
baseline, but not between pain and psychosis, and suggested
that pain trestment will reduce symptoms of agitation, but
not symptoms of psychosis. We also hypothesized that the
use of opioid analgesics does not increase the prevalence of
hallucination and delusion.

2. Method

‘We conducted secondary analyses from a cluster-randomised
controlled trial {RCT), investigating the efficacy of treat-
ing pain on behavioural disturbances in NH patients with
advanced dementia from 18 NHs in Western Morway. For a
mve detailed description of the study procedure, we refer to
previous publications [9, 11, 13]. In brief, patients inclnded
in this study had moderate to severe dementia as defined
by the Dizgnostic and Statistical Manunal of mental disor-
ders, 4th edition (SM-IV); Functional Assessment Staging
Test (FAST) score = 4 [26); Minimental State Fxamination
(MMBE) score < 20 [27], and dinically relevant behavioural
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disturbances as defined by a score > 39 on CMAIL [28).
Patients were excluded if they had an advanced medical dis-
order with expected survival < & months, severe psychiatric
or neurological disorder, hepatic or renal failure, a score >
8 on the aggression item of the NPI-NH, with aggression as
the predominant symptom [29], or allergy to paracetamol,
maorphine, buprenorphine, or pregabalin.

21 Study Design. Each NH unit was defined as a single
cluster and was randomised to either intervention or control.
Randomisation was performed by a statistician using Stata
version 8, by generating a list of random numbers nsed
for allocating each custer to either intervention or control.
according to a stepwise protocol for treating pain (SPTP)
for & weeks, followed by 2 4-week washout period where
analgesics were reverted back to preintervention treatment.
The control group received treatment as usual. The SPTP was
based on recommendations made by the American Geriatrics
Society [22]. According to assessment of current medication
and degree of pain, the patient was allocated to one of four
steps, receiving either paracetamol { Paracetamol®), extended
release morphine ( Dolcontin®), buprenorphine transdermal
patch (Morspan®) for patients with swallowing difficulties, or
mgnba]m{lanm‘}forpmmu“hmmaimpm:

pain. Physicians were instructed to keep the prescription
tmchangzdll’pumhh_ Use of as-needed analgesics was not
prohibited and was monitored during the study.

2.2, Owatoorme Measures. The primary outcome measure was
NP3 as measured by the NPI-NH [29]). The NPI-NH rates
the frequency (F) and severity (5) of twelve different NPS.
Frequency is rated on a scale from 1 to 4, where 1 represents
occasionally (less than once & week) and 4 represents very
frequent {daily or more often). Severity is measured on & scale
from 1 to 3, where 1 represents mild (causes little stress for
the patient) and 3 represents severe (puts very much stress on
the patient and cannot easily be diverted by caregivers). The
frequency and severity scores are multiplied (F « §) to give an
item score for each NPS, where a score = 4 was viewed as a
dinically sigmificant symptom [30].

The NP5 measured by MPI-WNH were clustered in three
groups: agitation {aggression, disinhibition, irritability, and
gherrant motor behaviour), psychosis (delusion, hallucina-
tion, and euphoria), and mood (depression, anxiety, apathy,
and sleep and appetite disturbances), according to factor
analyses by Cheng et al. [6].

Pain intensity was assessed by the MOBID-2 Pzin Scale
|31-33]. This is a nursing staff-administered pain tool, con-
sisting of two parts. The first part assesses pain originating
from the musculoskeletsl system during five active guided
movements. The second part assesses pain that might be
related to internal organs, head, and skin based on the care-
givers’ observation during the last week. Taking all items into
account, the caregiver rated the patients’ pain on a Mumerical
Rating Scale (MRS) ranging from 0 to 10, where [ represented
o pain and 10 the worst pain imaginable. This tool has been
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tharoughly tested for its psychometric properties and showed
good validity, reliability, and responsiveness |32, 33].

All assessments were conducted at baseline and Weeks 2,
4, 8, and 12 by the primary caregivers who knew the patient
best in collaboration with a specialised study nurse.

13 Stafistics. Differences in baseline characteristics were
explored using anindependent sample f-test for normally dis-
tributed varizbles; a Chi-squared test was used for categorical
varizhles, and a Mann-Whitney [V test was used for nonpara-
metric variables. Associations between pain, psychosis, and
agitation at baseline were imvestigated by using crude and
adjusted logistic regression. Bach symptom of psychosis and
agitation represented the dependent variable, while total pain
intensity, assessed by MOBID-2, represented the explanatory
variahle. Associations were adjusted for age, gender, dementia
severity (assessed by MMSE and FAST), and activities of daily
living (ADL) function assessed by Barthels ADL index [34].
The changes in F x § score between the intervention and
control groups from baseline to Week 8 were compared using
the Mann-Whitney [V test. The association between opioid
analgesics and defusion and hallucination was evahuated at
baseline and Week 8 using bogistic regression. Associations
were adjusted for age, gender, dementia severity {MMSE and
FAST), ADL function (Barthels ADL index), and pain inten-
sity (MOBID-2). Statistic caloulations were performed using
the Statistical Package for Social Sdences (SPSS) version 12,

3. Ethlcs

Informed consent was obtained from patients who were
cogmitively able to understand the possible risks and benefits
of the study. Consent was, if possible, obtained in a meeting
where next of kin was present as well A presumed consent
was obtained from next of kin, or 2 legal guardian, if the
patient was not able to give an informed consent. Al consents
were obtained in accordance with kocal law, approved by the
Regional Ethical Committee for Medical Ethics in Western
Norway (REK-Vest 248.08), and authorised by the participat-
ing institutions’ review board.

4. Results

Three hundred and fifty-two patients from 60 NH units were
included. Units were randomised to either intervention or
control, generating 177 patients in the control group and 175
patients in the intervention group. With the exception of age
(p=0.022), we found no differences between the two groups.
Baseline characteristics are described in Table L During the
intervention period, 13 patients in the control and 25 in
the intervention group were excluded, with no significant
differences between the two groups [9]. At baseline, 71 people
in the control group (40%) and &3 people in the intervention
group (47%) had one or more symptoms of psychosis, while
128 people in the control group (72%) and 137 people in
the intervention group (78%) had one or more symptoms of
agitation. The most prevalent symptom was irritability (48%),
while the least prevalent one was euphoria (9%).

TaBLE | Sample characteristics of patients at baseline

Control  Intervention

A
Age (D) 865(67) 849(70) 350 0.022
Women (%) {0 114 1 0856
FAST (sDf &0{07)  &1{07) 349 0.0%
MMEE (5DF BA(ET)  75(65) 346 QI7
W&ﬁmmm 860560 79(sM) 39 026
CMADtotal score (SD)F  5620161) 565(152) 349 0.487
MOBID-2 (SDF i7(25)  3B(L7) 35 0988
Medications (SD)° IG(LE) 34 38 06
Analgesics (%)* 1220669) W7(665) 1 004
Paracetamal (%)" 94531} 99 (566 1 DG4S
Opinids (%) S1{BE) 43(ME) 1 0MW2
MEAIDS (%)° 9(51)  B(za) 1 0384
Pspcholeptics (%) nI(A33) 14(s4) 1 0458
Antipepchotics (%)°  13(73)  17{a7) 1 0445
Anziokytics (%" B6(4B6) EO(457) 1 058
Prychosis symptoms (%)°  71(202)  B3(236) 1 0209
Dielusion (%) orn ssGTH 1 005
Hallncination (%)" W64 (83 1 0680
Eupharia (%)° 5(85)  16(s1) 1 0864
Agitation symptoms (%)°  128(36.4) 137(389) 1 028
Agitation/aggression (%" 74 (418)  BS(486) 1 0253
Disinhibition (%)° sE(08) (17 1 07
Irritability (%)" S4(475) BS(486) 1 0956
Al mterbe b (02)  sGm) 1 038
“Independem-samples st
*Bearsan's Chi-squared test.
“Mann-Whitney L test.

Related to symploms of psychosis, no associations were
found between pain and symptoms of psychosis at baseline.
Dhring the intervention period, no reduction in the psychosis
cluster (p = 0.091, df = ; 300), delusion (p = 0.052, df = 1; 300,
hallucination (jp = 0.832, df = I; 300), and euphoria (p = 0.507,
1; 3000) was observed in response to individual pain treatment
compared to the control group from baseline and to Week 8
(Table 2, Figures 1-3). However, for people with one or more
symptoms of psychosis at baseline, a decrease was observed
in the psychosis cluster (p = 0,034, df = 1; 135) and delusion
{p = 0.031, df = 1; 135) in the intervention group compared
with the control group (Table 3, Figure 7).

At baseline, the adjusted logistic regression analysis
showed a positive assodation between disinhibition and level
of pain (OR: 118, a0R: 1.21, 95% CI: 110-134, and p < 0.001)
and between irritability and level of pain (OR: 111, a0R: 110,
95% CI: L0I-1.1, and p = 0.032), adjusted for confounders.
During the intervention period, a decrease in the agitation
duster (p < 0.001, df = I 300), agitation/aggression (p =
0,001, df = I; 301), and aberrant motor behaviour (p = 0.017,
df = I; 300) was found in the trestment group compared to
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TanLE 2 Efficacy of treating pain on psychosis and agitation.

Baseline B weeks
Control (n=177) Intervention (n=175)  p* Control (n =157) Intervention (n =48]  p* pv:l:.l.l:la!h
WP total score 4 (204) 348 (18) 032 266 (201) 185 (175} <0000 <000
Prychosis closter 48 (58) 611(6.9) 0087 37049 38155) L5682 0.091
Dehusion 16 (38) 16(43) 003 20031 2003.2) D3 0as:
Hallucination 15(28) 18 (3.3} 04T {23} L4{27) 0.ADE 0.832
Fapharia 0.7 (20} 0E(23) 0LBRT 0619} 05 (L8) 013 0507
Agitation cluster 13.4 (10.8) 14.8 {10.8) Q155 1.3 (10.9) 78 (83) 0007 <000d
Agitation/aggression 3738 42(43) 0.373 34038 21030 0001 0.0d1
Disinhibition 30400 10(38) 0.022 26103.9) L7 (3.0} 0.061 0203
Irritability 37030 42041) 0.338 30103.4) 23(31) ez 00e3
Abh. motar behawiour 3.0(45) 35 {d7) 0.328 24370 L7 (3.6) s 0.007

*Calcalated by analyring the difference between the intervention group and contral group at each measurement point using the Mann- Whitney L test.
”ﬂrﬂlﬁhm&mm&dﬁm- change of NFI-NH score in. the imervention group versus the control group from baseline to Week 8 nsing the

Mann-Whitney [F test

NF-NH score

NP total Agitation Pepchoss
= Control Wesk 0 = Control Week 8
Interventioa Wesk 0 » Intervestion Week 8

PicuRE I: The efhicacy of treating pain on psychosis and agitation.

the control group (Table 2, Figures 1, 2, 4, 5, and ). For
people with one or more symptoms of agitation at baseline, a
decrease during the intervention period was observed in the
agitation cluster (p < 0001, df = I; 228), agitation /aggression
(pr = 0.004, df = I; 228), and sherrant motor behaviour (p =
0.007, df = I; 228) in the treatment group compared with the
control group | Table 3, Figure 8).

At baseline, the use of opioid analgesics was not associ-
ated with the prevalence of defusions (OR: 0.97, aOR: 0.96,
95% CI: 0.56-1.65, and p = 0.870) or hallucination (OR: 0.76,
a0R: 0.69, 95% CI: 0.34-141, and p = 0.314). Following the
intervention period at Week 8, opioids were not associated
with the prevalence of defusion (OR: 190, aOR: 189, 95% CI:
0.72-4.98, and p = 0.200) or hallucination (OF: L0, a0R:
126, 95% CI: 0.39-4.09, and p = 0.700]).

5. Discussion

"This study aimed to investigate the relationship between pain,
psychosis, and agitation, the efficacy of tresting pain on

- 2 8 8 B B S

T R A A A |
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Eli
EL.E
o5

-5 gég%%g

§ g i g - i

A 5

i E

- ]

» Control Week 0 « Control Wesk 8

Intervention Week 0 u Intervention Wesk 8

FigueE 2: The efficacy of pain treatment on individual newropsychi-
atric symploms.

psychosis and agitation, and the potential impact of opioid
analgesics on the development of hallndnation and delusion
in NH patients with advanced dementia.

The study showed that treatment of pain ameliorates
the prevalence of psychosis and delusion in people with
dementia who presented at least one psychosis symptom
at baseline. It is aloo established that, in this study, opicid
analgesics did not increase the prevalence of hallucination
or defusion. These findings confirmed the hypothesis that
pain is @ potential underlying cause for psychosis and
that proper pain management is needed in order to avoid
psychotic symptoms. This provides important information
for clinicians when pharmacological treatment options for
pain are to be evaluated Some dinicians can be reluctant
tiv prescribe opioid analgesics for pain treatment of people
with dementia, often due to fear of anticholinergic side effects,
sach as delirium |24]. Finally, we found that pain treatment
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reduced agitation, aggression, and aberrant motor behaviour.
This underlines previous findings where pain was found to
be an important undertying cause for agitation asessed with
CMAT in people with dementia. These findings highlight the
fact that proper pain assessment should be a prerequisite
when deciding trestment options for agitation in people with
dementia.

The current study was the first parallel group-controlled
trial investigating the efficacy of analgesics on psychotic
symptoms in people with advanced dementia. Although
individual pain treatment reduced psychosis in people with
peychotic symptoms, pain was, interestingly, not cross-
sectionally associated with hallucination and delusion at
baseline. Tosato et al used data from the Minimum Data
Set (MDS) and investigated the relationship between pain
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TABLE 3 Efficacy of treating pain on psychosis and agitation in patients presenting one or more clinically significant symptoms at baseline

(NFI-NH 2 4).
Baseline (S0} 8 weeks (50)

Contral (n=71) Intervention (n=83) p* Cootrol(n=67) Intervention(n=70) p* pchange’
Pychosis chuster 105 {47) 116 (5.8) L34 64(53) 56161) Q48 0034
Dielusion 56(42) 6.2 (4.0) 03 312037 28(34) L7 003
Halkucination 32(38) 13(40) (e 21030 21(33) D87 D925
Fupharia L7{29) 14(31) 021 L0{22) 05(15) 0027 0758

Control {n =128) Intervention (n=1371 ¢ Control{(n=117) Intervention (a=113) §*  pchang®
Agitation cluster 174 {07) 18.0{2:5) [ RS T T} BE(2E) <0001 0.000
Agitation/aggression 47 (40) 51(42) 0.441 42(4.0) 25{33) 0 0004
Diisinhikition 39(43) 15(40) &8 13(43) 19(33) DODE 01
Irritability 48(38) 51{41) D664 16(36) 26{32) [iTiERRT S
Abb. motor behaviour 40 (47) 43{49) 0638 19(38) L& (35) LO0E 0007

*Calcalated by analyring the difference betwesn the intervention group and control group at sach messurement point using the Mann Whitney L test.
h&dﬂ:ﬂh’m&mﬂrdﬁm- change of NFI-NH score in. the infervention group versus the control group from baseline to Week 8 osing the

Mann-Whitney L test.
5
o000
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E
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Ficune 8: Development of the agitation duster in patients with on=
armare dinically significant MP'S of agitation at baseline (NPI-NH =
4

and psychiatric symptoms in 2822 NH residents with cog-
and defusion but not between pain and hallucination [19],
contrary to our results. In Tosato’s study, the interRAT MDS
2.0 instrument for long-term facilities was used to measure
psychosis and pain, while our study used the MOBID-2
Pain Scale to measure pain. Cohen-Mansfield et al also
investigated the association between pain, delusion, and
hallucination in an adult day care popalation and found no
association between pain and delusion or pain and hallucing-
tion [20]. However, in contrast to our study, these people were
not residing in NHs and patients suffering from dementia
were not analyzed as a separate group. The study used the
Behavioural Pathology in Alzheimers disease rating scale to
measure psychosis and a questionnaire, based on the short
form of the McGill Fain Cuestionnaire, distributed to family
and caregivers to measure pain. Pain should be measured
by & tool thoronghly tested for psychometric properties, and

among the measurement toolks used, only MOBID-2 has been
tested for validity, reliability, and responsiveness [32, 33].

‘We used a symptom clustering largely based on a factor
analyses of the NPI-WH by Cheng et al., where the symptoms
were clustered in three main groups: agitation, mood, and
psychosis [6]. This clustering makes “clinical sense” and is in
line with other previous studies. Hollingworth et al. grouped
delusion and hallucination in a psychosis chuster, aggression
and irritability in an agitation cluster, and disinhibition,
euphoria, and aberrant motor behaviour in a behavioural
dyscontrol cluster [3]. In a four-factor solution, Selbak and
Engedal grouped hallucnation and delusion as a psychosis
duster and aggression, irritability, disinhibition, and aberrant
motor behaviour in an agitation cluster [4). Owerall, the
clusters may be viewed as merely theoretical constructs and
changes assessed over time [4).

The reduction in peychosis was largely attributed to the
reduction of delusion, as neither hallucination nor euphaoria
was reduced in response to pain treatment. This indicates
that hallucination and euphoria may not be associated
with pain. Traditionally, antipsychotics are recommended
for short-time treatment of psychosis, glso in people with
dementia, despite potentizl harmful side effects and increased
martality [8]. Our results suggested that hallocination and
euphoria were not associated with pain, making the use of
antipsychotics in treatment of hallucination and euphoria
mavre warranted than in treatment of delusion.

The use of opioid analgesics did not increase the preva-
lence of delusion or hallucination at baseline, or after the
8-week intervention. This is of key importance, because
opinid analgesics such as morphine or buprenorphine can
have multiple side effects such as confosion and delinum
caused by anticholinergic activity [24]. Notably, defirium,
psychosis, and depression have several similarities in peo-
ple with dementia, making them difficult to distinguish
and diagmose. This highlights the importance of trained
staff in order to discriminate between the more acote
state deliium and more chronic symptoms in dementia
[25].
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The reduction of agitation in response to pain treatment
was fairly expected, as previous analyses on the study pop-
ulation have shown a decrease in behavioural disturbances,
especially agitation, as measured using CMAI [9, 10]. NPI-
NH does however measure more specific symptoms in
contrast to CM AL which measures more specific behavioural
items. Therefore, the efficacy of pain treatment on the
specific symptom aberrant motor behaviour is an interesting
finding, supported by previous studies which found that
pain treatment may reduce agitation. An article by Fo et
al. reviewed studies on pain management in people with
dementia and found that pharmacological pain treatment
could reduce apitation [17). Achterberg et al. reviewed the
efficacy of pain management in people with dementia and
found that pain can be a possible underlying cause for agi-
tation and that a thorough pain assessment and management
can ameliorate agitation [16]. The present analyses also found
bition and irritability at baseline. While previous studies
have found an assodation between pain and agitation, the
has not previously been described [17, 18, 35). Our results
showed that NPS associated with pain at baseline, like
irritability and disinhibition, were not reduced in response to
pain treatment. Resnlts also showed that NPS not associated
with pain at baseline, like agitation and delusion, were
reduced in response to pain treatment. This paradox simply
highlights the complex aetiology of NP5 of agitation, and
a thorough assessment of all possible underlying causes is
important when deciding on possible treatment options for
neuropsychiatric symptoms in people with dementia. Pain
and behaviour are strongly intertwined, and the efficacy
of both behavioural interventions and pain medication can
improve both pain and behaviour [36].

Strengths and Limitations. This is the first RCT investigating
the efficacy of treating pain on psychosis. Results came from
secondary analyses from a previous study where CMAT was
the primary outcome and NPI-NH was 2 secondary out-
come. Inclusion criteria were therefore based on behavioural
disturbances measured using CMAL The number of study
participants was also a limitation, as the group of patients
with psychosis at baseline were a subgroup of the original
population and a small sample. Despite this, the study i stll
the largest RCT investigating the efficacy of treating pain on

6. Conclusion

Pain seems to be an underiying cause of psychosis and espe-
dally delusion. In addition, pain seems to be an underlying
cause of agitation, such as aberrant motor behaviour. Thus,
proper pain assessment is needed when treating these symp-
toms in people with dementia. The use of opioid analgesics
dioes not seem to increase the prevalence of delusion and
hallucination; therefore, the reluctance to use them may not
necessarily be to the benefit of the patient.
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1 | BACKGROUND

Objective: To investigate the characteristics of nursing home residents with pay-
chods and the assoc st on with potential underying factors, such as pain, sleep distur-
bances, and antipsychotic medication.

Method: Five hundred forty-five reddents with and without dementla from &7
Morwegian nursing home units were induded in the cross-sect ional analyses. Psycho-
sis was the main outcome measure in owr study; other ostcome measures include
quality of life {Qol), activities of daily living (ADL) function, copnitive function, pain,
and antipsychatic medication.

Results: One hundred twehe reddents had one of mone symptoms of psychods
and compared with residents without psychods they had lower GQol fp < QL0O01)
ADL function {p = 0.003) and cognitive functioning fp = 0L001). Adjusted logistic
regresslon anal yses showed that peychisk was assodated with the prevalenceof pain
[OR: 3.19; 95'% CL 1.94-5.24), sleep disturbances (OR: 4.51; 5% CI, 2.91-6.99), and
total number of medication (OR: 1.10; $5% €1 1.03-1.17). Resdents with psychosis
st without antipsye hotic medication had better Qol. jp = (.005) compared with res-
idents recetving any antipaychotics.

Conclusion:  Psychods in NH red dents |5 associsted with pain, deep disturbances,
amnd number o f medications. Red dents with psychosis have poor Gol, although better
Qol was observed among those who did not use antipsychotic medication.

KEYWORDS

demenia, neurogychistric sympbars. numsing hame, pain, paychasis, pydotropic dugs, quality
of ik

the disexss 74 Symptoms of Eyches such = dehmon and halluc:
nafiors are frequent, and the prevalence of dehmion and hallucina-

In an incressingly older popuiation. mare peopk are in need of st
tubomal care, and in Horeay, almast 50% of al deaths oowrs na
nursing home (MH]® These individuals are characterized by complex
care nesds, multple acube and dhronic ondifors, and over B0
have dementia ? Meumpsychiatic sy (NPS) such 2= agitati

psychosis, and depresion are often related to dementia, and over
0% expedence at bext one such symptam during the coume of

tiors in an NH population varies between 14% to 33% and 5% to
27%, respectively ™7 Morg with NPS, min & frequent in MiHs,
and between 30% and 80% of resdents experiene min an a daly
iz 10

Poychasis symptoms can be distressing for residents, famifies, and
carers alilos, increzoes. the risk of admision to a health e nstitution,
and & mmdated with poor Cuofity of Life (Qol)™* In older

It ) Gedatr Prychiatry. 207340683571

iy canlives Bl vy c ooy’ amallges

& 2017 bob Wikey & Soes, Lid | &83
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residents, symptams of peychoss have a multifadoial actiology and
are often arssult of delirium or dementn ' In 2016 Helik ot al found
that psychasis in MM e sidents was asoriated with poar activities of
daily fiving {ADL) functioning and deme niia severity” In 2012, Tosto
et al found an FmocyBon betessn dehsion and pain n 3 European
HH populaion™ The sssodatian b paychoss and pain was
further shudied by Habiger et al, wha found that symptoms of peycha-
sis such 28 dehsion wem ameliorated in resdents recshing pain
treatment. 7

Recent guide ines on the teedment of NPS in people with demen-
tia recammend the we of non-phasmacdlogical interventions = a
first-fine appeach ™ For psychosss symptoms that are not in an
sute phose, these guidsfines highlight the impartance of identifying
and treating posibe undarying @uses when dedding on treatment
options for MPS* ™ Howe ver, the trestmentof pydhasis i mmple,
and the medication of chaice for peydhass symptoms is often antipsy-
chotics such as hakopeddal and dsperidane, which are abo known far
hasmful side effects such 2 arcelerated cognitive dedine and cendbro-
vasaular evens, in this vuinorable popubation. ™ 2 Peychotogic dugs
in MHs e fraquently prescribed, and in 2014, Gullb et al found that

HABGER 6T A
Key points
= Symptoms of pychoss are comman in a using home
popubtion

= Mursing Home resdents wih symptoms of mychoss
b beowrer Quaility of Life, ADL, and cognitive fundion.

s Pan, sep dotutences, and number of dugs
presaibed were amociated to psychosis and should be
evaheted when maling teatment decsons for
symptams of mydasn

21 | Outcome measures

The primary mezune for assessment of pmychoss was the Newropsy-
chiatric Inventory Nursing Home version (NPHNHL which was devel
oped by Cummings et al®® tonsated into Momwegon and
tharoughly tested for refiahility and validity by Selioek ot al™ The
HNPHNH amemes 12 different NPS such 25 delusion, haludinafons,

s and

73% of Norwegin NH residents used 2 least one psydh ic drug.
but only 14% of the residents used antimychofic medication. ™ Janus
et al found that the antiysychotic presorption rabe in Westen Euro-
pean NHs ranges fram 12% to as high 25 57% in some countries™

The aim of this study i to explore the daraderistics of NH resi-
dents wit pychasis and to ivestigate wheter msidents with psy-
choss wing antipmychotic medicaion diffr from thase not usng
anfipsychotic medicition. W @m to imvesigate posible underking
factors amacated with symptoms of psychoss and hypothesiz that
these sympioms e assodated with poar Col, cogritive function,
and ADL fundion We dso hypothesiz fhat there are few cinial dif-
ferenae s betesen residents with paychosis with and without antipsy-
chotic drug peescription.

2 | METHOD

This study & based on beasefine data from the COSMOS study. CO5-
MOE & an aoroym and stands for COmmuniation, Systematic
and t of pan, Medication revies, Oaupati

therpy and Safety. The study profocd wes published by Hussho
et alin 2015 and is fully described skewhere™

The study was conducted from 2014 to 2015 and induded 545
residents from &7 NH units, in both western and easten Marway.
The COSMOS study & a cheter randomized contralled triad (RCT),
nwestigating the effect of the implementation of a complex nberven-
tion with focus an he four ke y COSMOS subjeds beting for 4manthes.

deremsion, and sleep distrt the Fequency )
and severity (5] of exch symptom. Frequency & messumd on 3 sale
fram 0 1o 4, where 0 regresents not pesent. and 4 represents symp-
tompeesentan a daily besis. Severity s mesured ona scak from 1 to
3, where 1 represents mild severity with it shress for the resident,
and 3 repeesens a severe symptom with mudh siness on fhe resident
The frequancy and s=verity score are then muliplsd together to gen-
erate 3 total scom for eadch symptom (FS) ranging from Oito 12 A res-
dent was defined as having an NPE, when he had an FxS scom geater
than or equol tod, = thisis desmed a dinically sgrificant soore 29 The
different symptorms can be dustered togedher in various ways, and
symptam clusters contin the MPS fhat are clossly related in the din-
il s=iting. such a5 depression and aniety ina mood chsier, agitation
and iritability in an agitaon chster, and dehsion and hallucination in
a myches custer 27 The mycheis cheter i our study indudes
both hallucrations and dehsion and residents weee dassified 25 o
ing peychask if they had an FxS score greater than or squal to 4 on
either one or both of these symptoms. Skeep disturbances and appe-
tite dishurbances were assessed usng their respective items an the
PR

For iwvestigafon of amocafons with psychoss, we ncluded
amsmgment tooks for @gnitive funcion, depression, Col., befovioral
dishwhances, ADL funchon, and pin. Cognitive performonce wos
asmsed wing the Ml Mental State Exam (MMSE) generating a
saore from O to 30, where 3 low score indicates poar cognive func-
tion™ The caiegary Activities of daily fving was ass=ssed wsing the
Lawion and Brody's ADL assessment tool generating a score from O
to 30, where higher smoes indicite bwer functional independence 17

and fallowed up at month ¥, Inchson oriteria were NH resd

45 years ol and above, with and without demenfia. Residents with
a e expectancy § months and helow or residents with schizaphrenn
were exchided from the study. The data in this asticle ane bosed on the
bameline data aollsdion.

D presion was. | wsing the Comell Scale for Depresion in
Dementa (CSDD) generating a score of 0 4o 38, where 2 high score
indicates a severe degres of depression. ™ Col wa assessed using
the 18-item version of Qoll in dementia (QUALIDEM) genevating a
sinre fram O to 54 where 2 lbw soane indicaie s poor Cal. whille 2 high
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score indicates: 2 high QoL ™ Qol was abo asewed using QoL in lte
stagesof Dementia (GUALID], generating a smre from 11 to 55 whene
a high scare indicates poor QoL ™ Behav ioral disturbances. were eval
uated by the Cohen-Mansfisld Agitation kv entary (OM A generating
a smre from 29 to 203, where 2 high soore indicates 2 high level of
betoviara = Pain was evakoted by the Mobiliatin-
Otmenvation-BehanvioraHntereity-2 Fain  Scale (MOBID-ZL  which
asseses pain related to the musobodeletal system, ntemal organs.
head, and skin and peneratesa score fram O to 10 where O ndicates
na pain, and 10 indicabes the highest pain posble™™ Infosmation
about diognases and medicafion were cbhiained from the residens”
medical records. Peychotrapic drugs were defined 2= the group noted
105 in the Anaiomical Therapeutic Chemical (ATC) register. Psycho-
tropic dugs were alo divided into the subgroups antipsychatics
(HOSAL ariokdics (RISEL and hypnotics and sedatives (NOS0) in fine
with ATC register. The MMSE were perfosmed by ane of four full-time
reszarchers in the OOSMOS team consisfing of one physicin, one
nurss, and two medical students. All other sm=mment were par-
fommed by 2 cossgiver who knew fhe msident well afier recsiving
training from the COSMOS t=am on using the different o emment
todks.

22 | Statistics

To test differenoss in dhacheristics hetwesn residents with and with-
out dinially sgrificant psychass symptams, independent smple ¢
test was used for nonmally distributed vaiables; a dhi-squared test
wa used for cabegorial vasiables and ManmWhitney U st for
nan-nommally dstibuted varbbles To test amociabions betwesn
symptams of pychasis and other factors (ADL function, pain, de pres-
sion, madication, Qol, nighttime disturbonces, and appetie disur-
bhances 2= mexsured with the MPRNH]L logistic regresion with
robust stndard emor estimati psting for design was
used. Odds ratios were caloulbated for each factor and adjpsted for
age, gender, dementia diggnasis, and cognifive fundioning. Statistical
analyses were perfosmed using IBMs Statistical Package for Social So-
ences (SPES) version 23 and StaiaCops Stata version 150

23 | Ethics

Werbal and wiitten nformed consent ws obtaned from residents
wha were copritively able i understand the information regarding
the COSMOS shudy. In residents becidng the ability to consent, 2 ver-
hal and writhen presumed mmsent wos obtained, after explining the
study procedure, from the residents” next of kin or legal guandian, with
the resident present if possble The bial was approved by the
Regioral Committee for Medical and Health Reseanch Bhics, West
Moreay (REK 2013/1745) and regibtered ot clinialiriabgov
(NCTOZZIBE52)

wivev [

Five hundred and foty-five residents fom 47 MM units wene
nduded i the study; 33 resdents had nmmplete dats for the
NPHNH assesment of pychsis symptoms, resulting in 512 portic-
pants in the final aolyses The mean age wos 87 yeas, and 7%
were women (Table 11 One hundred and twehve restlents (21.9%)
had ane or mare symptoms of psychass, 94 (18.4%) had debusion,
and 45 (8.8%) had haludnafiors. Compared with residents without
prychoss, fuse wih pydos mom often hed dementa
(o = 0004, df 510] poorer Qul on bo#h the CQUALIDEM
o < 001, df: 507 and QUALID o < 0.001, df: 502) amemment tool,
mare hetavioral dsturbonces (p « 0001, df- 4930 and lower ADL
funcon (p = Q003 df 505) (Table 1L Residents with pychass ako
had higher depresion smnes asesed by CSDD p < 0001, df: 4150
mare sheep disturbances (7 = 47.7, p « Q001), poorer cogritive func-
tion an the MMSE ip = 0,001, df: 5721, and more pain ip = W002, dE
478 (Table 1) Mare peychotropic drugs were presoribed to resdents
with psychos fp = 0015 df = 500) without diffesences betwesn
anfipsychotics, anxialytics, and hypnotics and sedafves (Table 1 and
Figure 1) Residents with psychoss wsing no antipsychaotic medication
had better Qol. on the QUALIDEM (p = 0005, df = 108) and lower
total smres on the NPHNH (p = 035, df = 108) cmpaned with
these freated with antisychofic medicaion. Restlents with peycha-
sis using antipychotic madication did not differ from resdents usng
no antiEychotic medication in ADL funciion, pain, and mgnitive
funcion (Figure 2.

In the bgistic regresion analyses with adjustment for dustened
design, age, sex, dementia diggnase, and cognitive fundion, pmychoss
wix found to be asocated with poor Qol ladpsted odds ratia 089,
95% O, Q840.92; p < 0.001), depression (20R: 121; 95% O, 115
127; p < 0001, rumber of prescribed drugs (GOR: 1.10; 95% 4,
1.08-117% p = 0005, nighttme detubones (OR: 451; 99% 4,
29499 p < Q001] appetie detuiones HOR- 344; 95% 4,
1.65-72% p = QO0ML and pain (20R: 3.1%; 95% O, 1.M-524
p< 0.001) (Table 21 The same asocations were found for the ndivid-
wal symptoms of dehsion and haludratons, with the excepfon of an
assodation between hallicnations and ADL function (200 119; 95%
CLL 107-133; p = 0.773) (Table 2] Peychosis symptoms were found to
be amocited with al other NPS mezsured with the NP1 (Table 2] The
same rmncafions were found for the individual symptom delusion,
while hallucimations were found to not be amocated with amathy
(20R 202 95% O 091448 p = 0.082) dewhibstion QOR: 137
#5% O, 056-13% p = 0490 and euphoria (DR 140 95% Q,
D57 p = 0648] respectively (Table 2)

3 | RESULTS

4 | DISCUSSION

The study showed that NH residents with psychoss had poaner Jol.
compered with residents without peydhasis and that resdents with
paychoss not wsing any antipsychofic medication had betber Qol
compared with msdents not using antpsychotics. Poychasis was
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TABE 1 Chasacteristics of residents wih and without psychosss
Paychasis (n= 112 Without Psychasis (n = 400) P Value Tatal Population (n = §13)
Wamen (%) o 292 (7an) s aeiran
Age (50 B4 (75 847 (7.4 [T 849 (74)
Dhementia diagnass (%) 84 (768) 248 (209 oo 34452
MMEE scane (5D 0 (a7 118 (7.8 aom® 112(77)
ADA score (503) 185 (54 148 (51 aom® 17.1(53)
Camell score (50) 125 (7.3 57 (50 =000® T1(62)
CMAL s (S04 553 (187) W (118 <f001° 4231153
QUALID s (STY 45 @Y 200 (45 =000® 215(75)
CJALIDHEM s core (03] 27 @ 412 1) <f0" 5289)
MOBIC-2 score (S0 Az 24 2324 aom® 2524)
NP -HH totd score (50 401 (233) 114 {14 <f0" 178208
HPF-HH total camr strain (SO0 158 (.30 48 (400 <000° 7.0(81)
Agitation/aggression (%) 57 (50.9) 410159 <0081 1186240
Depression (% 53(473) &4 [145) <0om* 119222
Andety (%) 50 (44.4) 47 (148 <0001 17224
Euphoria (%) apy 12 (a0 aoe* 20(39)
Agatiry () 24 (12) 47 (118 aom* 73143
Disinkibition (%) 3 (25) 48 (1200 =00m* 81158
Irritability (%) T4 (e Lo=E ] caom* 1414314
Aberrant matar bebavior (%) 28 (25.0) e <aom® 58(113)
Appette disturbonces 6 20(179) S| <000* 45 (88)
Seep disrtunces (%) & (410) 410159 < 107 (20:%)
Dvugs as prescribed (5D) B4R 79 A " a0(318)
Papchatropics (] a4 (589) 185 (445 amis* 2514900
Antipgychatics (%) 20(179) 57 (144 aIas* 770150
Arwcickys ) 28 (25.0) ETHT aria* 107 (264
Hypnatic and sedatives (%) 41 (384) 115 g aim* 154305
Aralgesics (%) 74 (g4 1) 277 (SaH) s 201 (588
Antidepressants (%) 4 [411) 143 (408 g1 209 (408
Antidementia dugs (%) 24 (208) &5 (128 Qo 9154
Anti-Pardresan drugs %) 4054 21059 [ 27(53)
Dvugs as needed (50 4020 13 =000® 214(22)
Prychotrapics (%) o0 (80.4) 230 (575 <aom* 2OELY
Antigmpchatics (% a8y 2159 LT 29(87)
Arwcickycs %) 73 (45.2) 172 s < 245 (479
Hypriatic and ssdatives (%) 42 (37 5) o5 (248 aom* 141(27.5
Analgesics %) 3 (130) 29 (725 amx® W3 (744

Abhreviations: ADL, activities of daly lking: ChAl, Cohen -Sansfield Agitation Iveriory; MMSE, indicies Mini Menal State Exam; MOBID-2, Mohiliz-
thor-Obmera thor- Bahavor- imens pain scale; QUALID, Quality of Life in lae-stage Dementi; QUALIDEM, Qudity o fLife in Dementia; NPI-

NH, Hewmpsydhiatric inveninry Hursing Home wession .
hi-squared test.

Sindependent t-test samples.

“Marn-whitney U test.

HUse of any Anipspchatic. Ardalyfic. and Hypotic and Sedative.

found to be amocated with pan. number of drugs presoribed, skesp

I oms, appefte di . and depresion. The findings ane
important for the dinicon beouse they highlight the detrimental
Impact that symptoms of poychosss have an NH residents, the impor-
tance of treafing the symptams and pomible underhying cuses, and
the complexity of such trextment.

Owr study & one of fhe lrgest studies foomng on Eychass n
NH residents and adds important knowiedge dhout poychasis in NH
residents. The findings regarding pychoss and Qol. are i ine with
previous studies where prychosis was found tohave 2 negative impact
on Ool. Mosud et al ivestigated vasiahles assodated with Ool in
Morwegion NH residents with dementia and found an associafion
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poychoss wsing no anfpsychotis

between poar QoL and peychasis,™ while Wt et al studied deier-
minants of Ooll in Duich MH sesidents with dementia and found that
prychosis was associated to lower QoL ™ Ae in our study, the NPHNK
wx wsed to mexsre psychoss, making the studies comparable The
assodation be twesn pydhasis and slesp disurionces & an important
finding. Previows studies an psychoss and sleep disturbanoss. have
found an amociaton betwesn pychass and insomniss. ™" Thess
studies, howeves, were only perfomed on patients aged 16 to
74 years, and there & a lack of shudies an fhe assodation betwesn
psychosss and skep disturbances i patients aged 75 years and older.
Skep dstutancss in ow study are abso a more broad tem s it
mdudes all types of sheep distusbances not anly momia. k& ako
important to note that a recent study by Bhytt et al found a lnge dis-
crepancy betwesn fie NP-NH tem seep distudbances and abjec
tively semp o with acth * Snee o
results are oess-sedionl, we camnot chim casally, © thee B a
nesd for further studies and the use of 3 maone refichis mesmure of
sheep disturkances may be waranted in the futue.

A previous study by Helvil =t d on the sevedity of NPS in 2808
Horwegion NH residents found an =socation betwesn mychoss
severity and ADL function”’ AMhough residents with pychasis had
lower ADL function than residents without psychoss i owr study,
no sgnificant amociation was found betwesn psychosis and ADL
funchon when adusting for confounding fchors sudh 25 age and cog-
nifive funciion. A sason for this difference could be that the two
symptoms of pspchass mpact ADL fundhion in different ways. This
s supparted by our results, 2 hallucinations were found to be xsoc
ated with poar ADL function whenadjpsfing for cnfounding Bctors,
wihile no such assodation was found for delusion it i also warth not-
ng that Hehik et al nvestigated the a=ocaton between pychoss
severity and ADL function and not betwesn ADL funchon and the
presnce of pychei 2 noowr shudy.

The finding that NH resdents with psychosis using any antisy-
chotic medication had poorer Qol when comparsd with resdents
wih mydhes usng no antysychofics highlights a dallenge n
treating peychosis in NH resdents. Antipsychotic medication moy be
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TABE 2 Symptors of pychesis ;d amocaied featues

Ot 9.5% C1) p Vaiue"
Popchads
Padn (MO@D2 > 3) A1 (1524 <000
ADL funcion 103 i#8-1.0% 0213
Cuaality of He (GUALIDEM) 089 (08s-052 <000
Depression (CS00) 1118127 <0001
Numiber of prescrbed drugs 110103117 ilili.
Seep diswrtonoes A5 291499 <0001
Appetite disturbance A4 (LAST2T a0m
Agitation/aggmssinn 537 (121457 <0001
Drepresgion (HPHNH) 449 (273737 <000
Arodiety 450 (267757 <0001
Agaithy 227 (L3m-a73) 0o
(Disinkibigan 245 (La5-4AX a0dL
Abestant motor behavior ASLILT27AT [Tl
Eupharia A30 (L3748 anar
Iritabilty A7 (195994) <0001
Dedusgion
Pdn (MOBD2 > 3) 289 (L75-474) <0001
AN funclion 1M 0e5-107) 0773
Cuality of e (QALIDEM) 089 (086053 <0001
Depression (CS00) 122 (117128 <000
Number of prescrbed drugs 111 (104-120) 0003
Sheep dis trbanoes Al (257542 <000
Appatite disturhance A13 (LE9-485) a0
Agtaoniagseson 547 (104-981) <0001
[Depression (MPH-MH) A2 (2687200 <000
Anudiety A28 (247743 <0001
Amathy 217 (L2749 o004
Diginhibitan A03 (L70-53%) <0001
Aberrant motor befavinr A2 (1L51-408) o0
Eupharia A3 (149948 0002
liritability Adl [A87-1041) <000
Hallucirations
Pan (MOBD2 > 3) 278 (1L23-42H) 0014
ADL function L1 (107-133) 0001
Cuality of He (QALIDEM) 088 (0184057 <000
(Depression (CSD0) 118 (109123 <000
Humber of prescrbed drugs 1@ (Lol-114) a0
Seen dis rbanoes S02 (265990) <000
Appetite disturbance 433 (1871002 o001
Agitationjaggession AT (LT 0. 0m
[Drepresdon 291 (136623 0004
Aoty 417 (205848 <000
Agatiry 202 0vl-444) Lalif ]
Disinhibifon 137 054-331) 090
Aberrant mator behavior A2 iLal-H84 0001
Euphoria 140 (030457 D448
lirritability 254 (L2950 Q07

Abimeviations: ADL actvities of daly lving:; CSD0, Comnelll Scale of Depression in Dementiz MOBID2 indictes Mobillz ation-Observation-Behavior-inen -
siby-Dementiaz-2 pain scale; QUALIDE M, Quality of Life in Dementia.
*Logisti: regression, with sochtions adusted for age. sex, dementl dagnose, and oognbive function.
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necemany in the acute setting whese the resident can coase hanm to
himseif and others, but the use of anfipsychotics in treatment of psy-
choss in 2 chmonic phae s 3 more complex matier Guidefines stbe
that non-phanmacalag ical options such as enviranmental and psycha-
social messures shoull be firstfine treatment for psychosis in a
chranic phae before antipsy dhotics ane wsed, but few conorele sug-
pestions am made™ Knowledge about the effect of non-
plormacalogial messures on prychioss s scant, and few st dies have
bemn parfarmed *? In @ study conducted by Chen et alin 2004, it was

wiLey [

ini data set resid. ti t Our own findings
suggest that sympinms of peydhosis, espedally delusons, wene ame-
Bomted inresponse o pain teament in e siden s with beharvioral dis-
tushances and dementa *7 Incontrast to the present shudy, we did not
find a2 oross-sedional association betwesn pain and sympioms: of pEy-
chosis_ A reason for fhis may be the more selscted goup of resdents
in the 20146 study, as it corsisted of NH residents with dementia and
hehaviora dsturbances. Our findings hawe dinical importnces in that
thery indicate the nesd for a thorough pain assessment befare making

found that delusions and halluciations n 104 alder Tan men

with dementia wee reduced in response to an anganiz=d program of
non-gharmamibgical mezsuses ™ The number of patients was low,
howeves, and fie study anly inchuded men ™ Arguments can be made
that esidents usng antysychotic medicaBon have a2 more severe
degres of psychosis than resdents not wing antipsy dhotics da. How-
ever, his doss not seem to be fie case i our study 25 there wereno
signifiant difference in the total NP-NH smre of psychass for resi-
dents with peychoss wusing any antpsychotic medicaBion and those
wha did not use any anfpsychotic medicafion (Figare 21 When
i reting the reults regarding antiprycha e medcston, it & mpor-
tant to have some Emitatons mind. Re Sdents with psychoss experi-
enced maore  bahavioal AgEres than
residents without psychosis. The use of antipsychotic medicafion such
2 Repeddone, and in some comes Haloperidal in defirious residents,
are recommended in teeafing aggremion, and there is 3 posshility that
same of the use of anfpsychotic medication in the mydhosis group
are due 10 aggressionand not psychosis The number of anfipsychotic
madication wsed in arder to teat psychoss may therefors be lower
than the totd number of anfipsychotic presaibed in residents with
poychosis symptorms. One ako has to take into cosideration the
somewhal low number of residents and the design of the sudy. but
the findings are an Important stepping stone fior futue studies. The
efficacy of = to puychoss
& 2 key point that needs furkher mvestigations.

We akofound that the total number of daugs was asocied with
WITE of mychoss & 2 wellHoown dallenge n
HNH residents and noresses the sk of hopital admision, droulatany
and endocrine camarbidity and newrdlogicl motar dysfunctian*®
The mumber of drugs abo nceases the posislity of antichalinergic
side effects. such as confusion and defirium ** Defirium i ofien hard
to distinguish from psychosis and has many of the same symptams.
such an debmibn and hallucinations ™ Ow findings support the
hypothesis that prychoss & asociaied with polyphanmacy, and they
highlight the impartance of a fharough medication review by physi-
ciars 50 s bo avoid unnecesary drug presoiption and de velopment
of pomible debiltating side effects.

The asociation betwean pain and myches Bsupported to a e
tain degres by previows shudies Tosto =t al found an iati

wdh am

i far | with psychoss. F mydass &
cnsed or triggered, by an underlying treatable factor such as pain,
then treatment of this facior canameliorate the symptoms of psycho-
sis without the need for antipsydhotic medication. Pan as a cuse for
NP5 @n be treated wsing a stepwise protocdl for treating pan or a
multidsdplinary approadh. which has shown an efled I previows
studies ™ * Our findings ane qos-sectionl, however, and thers is a
nesd to book at fhe asocation of pein and psychoss over time 1o gain
mare safd knowiedgs.

41 | Strengths and limitations

One of the strengths of this shudy i the brosd inciusion oriteria whene
all NH residents are &5 years of age and above, a ife expedancy of
mare fhan § manthes and without schimphenia were incuded. The
preatest Emitation fes perhope i the com-sectiond design of the
study, which @nnot differentiate propedy between prychass in an
aoute and cheonic setting and makes concdusions on causlity diffiult
More longiuding studies are needed to drew onchsome on cusal
ity. Another Imitafion regarding the design of e sudy s that it &
bamed on semndasy analyss from an already existing databoos. whene
power catubtions were made on the besis of ofher assessment tooks
and desiges than our study. Therefore, there & a posshility that our
study group may be underpowered. As it Bnot Clear-out whidh symg-
torms are peshbie confonders, the regremion wolyes were not
adpeted for the impart of other NPS. This s 2 Emitation, which &
mpastant to ke ep in mind when interpreting fhe nesults. Ther B ako
a lbde of information reganding the caume of pychosss in resdents.
without dementia, which & a Emitation. The a=esment of many of
thie outmme mexsunes wene made by procy eters who knew the nes-
ident we L Whik studies have shown ths © be an acorale amem-
ment, epechlly for symptoms of Eyhei @ cnot eple ssiF-
repart for other sympioms such 2 pain.

5 | CONCLUSION

Sympioms of psychosis in NH residents lead to poosr Goll. mare
sheep di and am ited with pain and rumber of pre-

between painand debision in NH residents with cogritive impaisment;
howeves, fhey did not find an iatian between pain and &

tiors. " An explanation for this is perhags the use of different ames-
ment took for psychoss symptoms. 2s the NPHNH & mose suited to
detect and differentiate betwesn pmychess symptams than the

soibed dugs The use of antipsydhots an in t of
peychoss symptoms & asociied with poorer Qol The findings high-
Bght hat a thowugh and broad evaluation of posshle underying
canmes should be made before making reatment decisions an chronic
poychoss in NH resdents.



HABIGER T AL

= 1 ynz

ACKNOWLEDGEMENTS
Christine Guils, Irene Azsmui, and Tony Bvegaard all took part in the
dats ik dion Dagrun Settebs gave feedback an the Statistical anab
yses. Bettina Humebes would e to thank the GC Ricber foundation
and the Morwegian Mingtry of Hesth and Care Services far their
appt

FINANCING

Rehalda Egz Hegermanns Foundation firanced the COSMOS study
along with the Reseaech Council of Norway. Tarstein Habiger's wodk
i finanerd by the Medical Student Research Program at The Faoulty
of Medicine, University of Bergen, Narway. Elsabeth Fo's contribu-
thors were fnanced by the Reseanch Council of Norsary (NRCL

STUDY REGISTRATION

ClinicalTriah.gov (NCTO2238452, Commitiee for Medical Ethics,
Morway (20131745,

ORCID
Tortzin E Habiger (2 https/ forid org D00C-0003-0450-0224

REFERENCES

1 famm L Bdres bruk av hebe of omsorgsfenester. Simtiish
Senrabyd 2003107

2 Sehoek G Kirevold O, Engadal B The pevalnoe of prpdiiatic
symptame and befaviowal distdances and e e of pEychotropic
dug h Moreegin musing homes bt J Geribdr Prychisiry.
2007 A BAT8T.

A Hebvike A5, Engedal K, Wu B et al Severtty of neuropsydhatic symp-
oms in mrsng home msidents. Dementic ond Geriatric Cognive
Dizrders Exiro. 201 dca 12840

4 Sebaek G Engedal K, Benth 15, Bergh 5 The cmuse of newopsydhiat-
Hospmp e in nus in g-hom epathan s with dementa over 3 53-month
Tollow-up period. internodion! PachogpenointsWPA. 201 4.26(11H81-91.

& Bergh & Holmen 1, Saitwedt |, Tambs K, Seboek G Dementd and nau-
mpsychiatric symptoms in nursing-home patins in Mond-Trondelag
County. Tideskrft for den Nowke Lsegeforening: Tideckft for Proidisk
Median, My Bodde. 201 21321751 954-1955.

& Hork 5, Lovhelm H Lindicdst b, Wima A, Edvardeson [ Thriving in
miaton to agnitive mpanment and neurogs ychiadic symptoms in
Swarlic i nurding home residents. it J Gesiatr Poyratry. 2017

7. fom L Sehaek G, Kirkevald O, Engedal K, Testad |, Bergh & Resourse
use and disease Couse in dementia-numing hiome (REDIC-NH) 2 longl-
tudinal cobort study, design and patient charactesistics at admission to
Horwegian nursing homes. BMC Hedith Serv Bes. 201 71011345

patierts 2 cross-sectioral shudy. ) Am Med D Assoc
AORIREIT433

11 Odoura T, Aasoman BL, Seflers DC, Uewelyn D), Potter GG, Langa
L Hewropsychigtric symptoms and #he risk of irstiutonalation
and deatfc the aging, demographics, and memory study. J Am Genistr
Sor ANLENIE7 3201,

12 Wegeland I, Sebaek G. Besgh 5, Soedesthamn L ¥iricevold O, Fre-
dictors for rursing home admizsion and desth among community-
dweling people 7 years and dider who mceive domidiary are
Demmtia and Geriatre: Cognitve Disarders Exvira. 201 E83320-229.

13 Wetrek RE Zuidema SU, de Jonghe IF, Veshey PR, Koopmans AT.
Determirants of quality ofiife h nurdng home redidents with demen -
tia Dot Geritr Cogn Disovdl. 2000293189197

14 Mjarud M, Kirkevald M, Rosvk | Sebaek G Engedal i Varihles asso-
cited o quaity of Ife among nurdng home pfents with dementia.
Aging Ment Heobh. 2014188101 31021

15 Engerhl k. Aempryliatd i praesis. 2nd ad. Aldring o Helse Aldringog
Heke; 2008

14 Tosaio M, Lukas & van der Roest HG, et al. Assodation of pan with
befavionl and peychistric sympioms amang murting hom e meddents
with mgnithe imparment msuts fmm the SHELTER study. Poin
211 EAAIE-310.

17 Habiger TF, Ao E, Achterberg WP, Husdbo BE. The intemctive mia-
tiorship betwesn pain, pEydhosis, and agitation in people with
dementia results from a cluster-ran domised cinical trial. By Meord.
201520148,

14 Kales HC, Gitin LN, Lylostsos OG. Maragement of neurops yehiatric
symptoms of dementia in cinical settings recommendations from a
it dplirary expert panel J Am Gerlatr Soc. X1 1442 (4FTA2- T80,

19 Hekedrekinmtet miringding om demens.
Hekedreinmtet 11730/ 2017 2017

20 Ballamd €, Hanmey ML, Theodowlou M, et al The dementia amtl-
peypchotic withdrawal teial (DART-ADY long-tesm folow-up of 2
randomised phesho-montralied wial The Loret Nardogy. 2005
B2 51157

21 Huybrechts KF, Gestard T, Crystal 5, et al. Differential rék of death in
alder residents in nusing homes prsoibed specific artipsychotic
dugs populaton based cohort study BMJ [Clinkesl Beseorch ed).
12348 e FragTT.

22 Foderza OV, Lowmina I, Pais MV, Stells F. Recent advances i e
maragemant of newropsychtic in dementi. Curr Opin
Prychigire 20173001 51-158.

21 Gula €. Selbaek G, Fio E, Kjome A, Kirkewald O, Husebo BS. Multipay-
chotmpc drug presciption and the xsochtion 1o neuropsychiatric
symptoms in fiee Horwegan nursing home mhorts bebween 2004
and 20101 BMC Gerlatr. 20618111 15

24 lars 5, wan Manen 3G M) L Zuidema SU. Psychotropic dug
presciptions in Wesern  Eumpean numing homes. intermasions
PrpchogeristricsAPA 2004 280111 7751790,

25 Husebo B5, Ao E, Aarsand D, etal. COBMOS improving the quality of
life in nusihg home mfertc proiboml for an effectivenss-
i o duster

A Adtesherg WP, Gomined G, Anne-Soved H, et al. Pain in B
long-tesm care Bclities cos-natoral study in Fnkand, ialy and e
Metherbinds. Poin. 2010;1881170-74

3. Sandhikc B, Sdbaek G, Seffert R, et al. Impact of 2 siepwise protoml
for tregting min on min inersity in nusing home otk with
' fa: 3 chuster mndomized tral. & Jowmal of Poin (Lomdon,
Englorg]). 20041 81011 £20-1500.

10 Huseho B, Strand L MoeHilssen B, Bogeinsebo &, Aasbnd D,
Ljunggren AE Who suffers most? Demanta and min in murding home:

dormized clnicd hybrid trial. implament Sa.
15101131

24 Cummings JL Mega M, Gay K, Axenberg-Thompson 5, Canud DA,
b LT hiatric inventory: c t
of prychopathology in dementia. Fio. 19948412y 2308- 2114
27. Selbaek G, Kikkewald O, Sommer OH, Engedal K. The reliability and
walldity of the Morwegian werdon of the neunops yehiatric irventary,
mursing home vembn (NPH-HHL internotiond PrciogeriatrsiPA

AOR 0TS 3R

117



118

HABMGER & AL

28 Margalib-Lara M, Swann A, OBrien ), etal. Presalence and phanmam-

loghal marogement of behadoual and peydwbgicd  symptoms
amongst dementia sufferers iving in @re ewironmen s it J Garistr

Prpchictry 2001;141139-44

29 Cheng 5T, Bwok T, Lam - Neumpsydhiatic symptom dusters of
mmanqmahzmwmm
tary factor andysis of e chitr
Poychogeriptics/IPA 20122 4511 4451473

A0 Selbadk G, Engeda K. Stability of the facior strudhure of e neun-
peychiatric imventory in a 31-month followup study of a large
mmple of mrdng-home motiens with dementia  determotionsd
PrypchogeristricsAPA 20122 81r62-71

31 Hallngwarth P, Hamshere ML, Mosksing V, et al. Four components
describe befoviord  symptoms in 1120 indviduk with  Bte-
onset dzhemers disease ) Am Genair Soc. 2004:54911328-1354.

32 Folstein MF, Folstein SE, McHugh PR “Minl-mental stawe”. A practical
method for grading the cognive staie of flents for the clinician.
J Popchictr Bes. 1975;143)189- 198

33 Lawbon MIP, Brody EML Assesoment of olider people: sdf-maintaining
and istumental activities of daily ling. 1948,

wrey [T

British  poychiatric  morbidity  suweys Poychiolry  Res

21241141144,
41 Freeman O Sohl D, Mdvame S, et al. insomnia, worry, ansdety and
as of e and of pamnaid

thirking Soc Prychiatry Prychistr Epemind. 201 247 (8r1195-1203

42 Blyit KM, Bjprvatn B, Husebo B, Ao E Clinically significant discrepan -
cies between seep problems assessed by standard clinical tooks and
actigaphy. BMC Geratr. 2017 17(11283

431 de Oliveira A, Radanasic M, de Mallo PC. et al. Nonphamacological
Iinterventions to reduce behavioral and peydhological symptams of
dementiz 2 syshematic review. Blomed R at 2005 2201 218980

44 Chen RC, Lin CL Lin MH, et al Non-phanmacologial treatment neduc-
ing not only behavdoral symptomes, but dso psychotic sympioms of
older adults with dementir a pmspedtive mhart shudy in Tabean.
Genawr Geronted int. 20i4:1 AlXraa0-a8s.

45 lokanowic N, Tan EC, Dooley MU, Kikqatick OM, Badl 15 Preclenes:
and ficiors associabed with polyphasmacy in ong-term cam Golites
2 systematic review. J Am Med Dir Asoc. 2015180615 35-812

44 Duran CE Azeryrail M, Vander Stichele AH. Systermatic review of anti-

HIH 184

34 Alewnpoulos G5, Abams RC, Young RC, Shamolan CA. Comell scale
for depression in dementia. Biol Prychistry. 198823 (3271-284

A5 Etterra TP, Droes BM, de Lnge | Mellenbegh Gl Blbbe MW
QUALDEM: Deveopment and eviifion of 3 demerta speciic
qulity of e itument—alidation it J Geristr Poychiory.
ANT2 G2 &40

A4 Weiner MF, bastin-Cook K. Swetlikc DA, Saine K, Fosier B, Fontane
5 The quality of life in lae-stage demeniia (QUALID) saie ) A
Med Dir Assoc. 2000 1137114-114

A7, Calw 1, b WIS, AS A deseriplion of agitation
ina rursing home. | Gerondod. 1989230 FMTT-M84.

aanmmmummmunmmngw

cmervation BeEor-imEn Sty-dementa. pain stake

ﬂm development and walidation of allne-:drrhkhﬂd pain
assessment ool for wse in dementh J Poh Smpbm Monge.
AT 14780

A9 Husebo BS, Ostelo R, Strand LL The MOBID-2 min scle miibhility
and resporsiveness ta pain in potents with demen fa_ Furopeon ksornsd
of Pain (londeny Ergland]. 2014 15/10)1 2191230

A0 Sheaves B, Bebbington PE, Goodwin G, etal irsomniz and haliucina-
tiors in the generd popubtion: findings fom the 2000 and 2007

rigk scales in older adults For J Cln Pl
ANTANTE1485- 1494

47. Husebo BS, Ballard €, Sandvik R Hilsen OB, Aardand D. Efficcy of
treating pain to reduce bebasou il ] afnusing
homes with dementiz duster randomised dinicl tial B (Oincsl
Bemegrch Ed. 201104906 5343

44 Pieper MU, van der Steen T, Fance Al Scherder I, Twisk W,
Achierberg WP Effects on pain of 2 stepwise mulidiccp Irary inter-
vention (STA OFf) #hat tagets pan and befavior in advanced
dementiz 2 dusber randomized coniolbe] tial  Polist Med
AN1T24921 831 648527

49 Pieper b van Daolon#ok AH, Francke AL et d Intercertiones
targeting pain or behaviour in dementiac 3 systermatic mview. Agang
His R, 2013 1204r1042- 1055

How to dite this artide:  Habiger TF, Achterberg WP, Fib E,
Huseho BS. Poychass symptams in nursing hame residents
with and without dementia—Crmess-sadional amlyses from
the COSMOS study. bnt ) Geriak Poychiohy. 201%34

S83-691 Itnz:FfM' 1‘1103:2!255367



10.6 Paper 3

JAMIDA 23 (2021 153 1558

ELSEVIER

JAMDA

journal homapage: www. jamda_com

Original Study

Managing Pain and Psychosis Symptoms in Nursing Home Patients:

Results from a Cluster-Randomized Controlled Trial (COSMOS)
Torstein F. Habiger MD **, Wilco P. Achterberg PhD ",
Elisabeth Flo-Groeneboom PhD*<, Janne Mannseth PhD?, Bettina 5. Husebo PhD>

* Deparoar of Gokad Rebli: Henlth wf Py Gare, Conme for Bifesdy and Mershy Homa Madicke, e sity of Berges, Borges, Nosway
© D psmwe A of Peshisc Healrh g Frisasy Co, Cemerd for EMinty dnt Nesing Home Medicies, Lstn Diversry Mitiod Conme, N hatunts

wqmwmgwmqqum
A Mgty of Bare s Barmn, Nifwdy
ABSTRACT

Krpwands Mﬂhmn@lﬂlﬂfmﬂh‘ﬂmmdwmumudﬂjmmﬂ B0 have de-
Fain meenta This @n lad ta induding psycho sis sympioms such as delusion. We
Rl Syin fram £ inwesti iftherews a rdationship betwesn pain and psychasis sympioms over me. We also aimed
frrdng. ta i igate the effect of 2 imtervention ((CEMOS) on pain, pychosis symptoms, and
P ana pesic presoiptian

Design: (05MOS i 2 dusterrandomized, single hlinded, controlled trial Each NH unit was defined = a2
r.'hsmmdmdnmzdmﬂ]mﬂ:fﬂﬂ!mmhmmmaudﬂ:tﬂﬂlﬁmmm:l
a multimmponent interven tion, cnsisting of staff training in ommunication, pain trestment, medi
mmmmdmmdsiﬂyﬂ:mmmn]:hﬂhdmﬁ:uﬂhaﬂ]m&q}
at manth 9
Setting and Pertidpank: Sicty-seven units from 33 Morwegian MHs in @ municipalities. The study
induded 723 patients aged =65 years, residing 2 the NH =2 weeks before indusion. Patients with a lile
expeartancy <& months were excuded.
Pain was d using the ization-Obeervation-Behavior-Intensity-Dementia Pain
Scde. Psychosis symptoms were mexsured wsing the Neuropsychiatnic Iweniory—NH version. Mea-
SuUrements wens at haseline, and maniths 4 and &
Rl Multileve] Mied-Eflect stistical analysis found that psychosis symptoms 2= a group {odd s ratio
|OR] 203, P~ 009), and dehsion {(0R 212, P = 007 jwew associaied with pain over ime. Mo significant
interveniion effecton psychosis sympinms was observed. O with the contral group, people with
dementia in the intervention group experienasd less musmbeskdatal pan (f: -047, P— 0471 Analgesic
[presci ptian was nat Fiected by the i nbervention.
Cmﬁdmmdlnp&ukmhxmmmdwﬂpﬂnmmuﬂmmmtﬂnlﬁh
done when making tre; in NH patients. The (OSMOS iner-
mhmmmwmmmhmdmhum;sﬁumqmmdﬂm
is need for further studies an treatment of paychosis symptoms in NH patients
& N The Authors. Published by Elevier Inc on behalf of AMDA — The Sodety for Post-Acute and
Long:-Term Care Medicine. This is an open aocess antide under the OC BY hoense ( hitp: [/
meativemmmaon s.orgTienses/y/40)

The nursing hame (NH) population is heterogenic, with peaple
expeeriendng mamy different acute and chronic anditions; over 80

The Uniwersty of Bergen, e Morweglan Restardh Comnell (Prancod cofe:
2D E) and Rebeoca Ege Hegenma nee foondaden financed dhe sady The fonders

'MWBMFWMMMHWM
Hisa bt and Primary Care, Conte fr Elferly and Marsing Home Medcine, Uniersieg
of Bergen, Alreir heloelynge, Araadveien 17, Bhr kD, 50015 Bergen, Morway.

Bl auffres: Tormein Habiigenduit e (TF. Habiger)
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have dementia ' Pxinis comman, and 30% to 60% of NH patients suller
from daily pain®’ People with dementis are st risk of having
untresed pain due to difficulties in re porting their own pain locti on
andl pain intensty, snd this e in tum lesd o reduced quality of life
(QoL) and increxsed neuropsychistric symptoms (NPSL*° Due to
these difficulties, physicians and nurses often have to rely on proxy
rating of alservation of be havior sl 50 to ke and trest the pain.’
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More than 30 of peaple with dement s experiend at laast 1 NFS
during thecourse of theirdisexse * Such sym plams can bedetrimental
for patents, family, snd caregivers dlike snd sefously sffect patients
QoL ™ NPS can be grouped together in clusters scconding to merds-
tent symptoms, such x5 agitation, moad, and peychosis, the latter
consisting of delusion and hallucination.~" Psychasis sym ploms are
common in an NH, with prevalence varying between 148 and
I, and are often the result of dementis or delirium ™ Studies
Thave previously found that paydhosis sympims in people with de-
mentia are xssociated with reduced QoL and sdmission to.an NH= 5
An socistion between pain and delusion, but not hallucinations has
also been found “2°

Paychosis symploms can be triggered by different medications
that can cxuse unvanted sde effscts, such 35 delinum =~ Further,
palypharmacy s common in an NH populstion, and studies have
4 hewn tha treguler medication reviews are nece s ary 1o decre e the
rigk of mnnecedsary drug preseriptiond, &8 well & unwanted side
effects™>™ Guidelines on the treatment of psychosis sympoms
ey e nongharmscol ogical me ssired x the fir-line spprosth
mngmgnmmmm‘mmmnmmqm-
36445 Previous studies have found that other NPSs_ sudh 45 sgits-
tion, cn benefit from nonpharmacol ogical mexsures; however, the
elfect an paychasis qmismmﬁdlmhmmﬂqu
measures are insufficient, restment Hm dmm
mended in the scwe phase for 2 limited tme % Several studies,
including & randomized plaebo-contralled disontinuation trial of
antipsychotic medication by Ballard et 217 have found that mar-
tality increases and Qol is reduced in patients receiving antipsy-
chtic mediaton

Systematic xmesment and trestment of pain have the possibility
1o benelit more than pain =" Husebo et 31 investigated the effea
of syste matic pain trestment on agitation in people with dementia,
wihere agitati on was reduced in response B pain trestment. Secondary
analyses from the same study mmw‘gmm effeas on mood
symptons i well 2 paychosis symptoms.

The COSMOS trial was. designed to i mprove the QoLof NH patients
through better COmmunication, Systematic ssesment and trest-
me il of pain, Medication review, Organi zation of sctivities and Sakety,
thus the seromymCOSMOS. 2 As the intervention inclided &l ements
that previous studies have found o improve both pein nd pEychass
sympioms, we simed b analyre whether the multicomponent inter-
vention could improve pain and psychosis symptoms in people with
and without dementia. We hypothesized that the intervention would
have 2 pesitive effect on both pain and pychoeis amploms We sl

Inclusion and Exdusion Criteria

Patients » 65 years who had stayed at the NH for ot lest 2 weeks
were inchuded. Patients with 2 <6 monthe life expertangy were
exrhuded from the study.

Randomirafon and flervention

Each NH unit was defined 5 2 dister and randomired i remive
either the (DSMOS intervention or care a8 1sual The COSMODS inter-
vention amponents were based on cument Ste-ol-the-an
evidense " and was implemented though a 2-day education
seminar for NH $1all, 55wl | 28 amedication review for 21l units during
the intervention periad All NHS participated with st lesst 2 stalf
members who were put in charge of implementing the (DEMOS
intervention at their respective NH it The intervention period
lasted for 4 months, witha Bllow-up &t month 3 Data eol lection was
performed ot baseline, month 4, and month 9. All Hisesments wene
perfarmed by NH stall whe knew the patient vwell

ko e Measines

Pain ved saeised uding the Mobil izstion- Obser vation- Behavior-
Intensity-Dementis-2 (MOBD-2) Psin Scale The scale his been
thormughly tesied for validity, reliability, and responsivensess 4
MOBID-2 consists of 2 parts, where part 1 xsesses musculodke letal
pain through 5 sctively guided movements during which the raters
are encoursged B lodk for pain behsvior. Part2 consist of 5 items and
iaetsed fuin coming from hesd kin, and internal organs. For each
itemn_rater s e the patients” painona Numerical Rating Scle (MES)
from Oito 10, where 0 re presents no pain and 10 represents te worst
pain possilile Finally, raters take a1 assessments into 4 coount ind rate
the patient™s total pain seare on an MRS from 0 to 10_A totsl peinsmee
>3 id viewed 2 clinical ly significant pain.

Wﬁmmmmuﬁgm Mewropaychistric
I entry—Hursing Home Version (NPENH]L Y The NP-NH mestires
the frequendy and severity of 12 di ferent NPSs (eg, g ttion, del sion,
and depresgon in the |xs week before xsesament]. Frequendy (F) is
measuted ona scale fom 0o 4, where 0 represents not present, and 4
represents predent daily. Severity (5) i mexsured on 4 scale fom 1 10
3, where 1 represents mild symplom severity and 3 represents i se-
vere symplom with high stres on the patient The smres for fre-
quency and severity are multipied to generate a seore for each
ymptom ranging from 0 ta 12. A score =4 is considered 4 elinically

winted o determine if the uwie of malgesics changed in redponse 1o
the intervention, & well i the charscirisie, mch i Qol, of patients
with pain using analgesics.

Further, base line data from the COSMOS study found an xsocis-
tion between pain and paychosts symploms™; we simed to investi-
gae if this ssadation persised over time by analyzing the control
group patients wh recetved their 1wl cire.

This study was based on demndary snalyses from the DSMOS
trial The study was 3 multicenter cluster-random ized, single blinded
controlled trisl performed from 2004 to 2015, simed &t improving
patients’ Qal h the implementation of & multicompone nt
intervention. The study enralled 723 patents from 33 NHs and 67
different MH units in Norway. The entire study protocal and 2
description of the COSMOS intervention have previously been pub-
lished in full elsewhere ™" hence & summary is presented

significant symptom ** Previows factor analyses of NPS have found
different symptom dusters, among others the ps],-ﬂnds symptom
cluster, which consists of delusion and hall ucinations

Other secondary oulcome messures include the Comell Scale for
winmm:mmmmwwdummw
Dementia (QUALID)* Information conceming medicstion and di-
agmoses were obtxined from the patients’ medical reconds. A nalgesics
were defined x the goup NOZ in the Anstomicsl Therapeutic
Chemical (ATC) dasification sysem which was further subedivided
into opiokd analgesics (NO24 ) knd nonopioid dnalgesics (MDZE and
HOCL In sklition, cognitive hunclion wis ssesed using the Mini
Mentl State Examination (MMSE ] 4

Satistics

Analyses were periormed by TFH in collsbaration with  statisti-
cian (M. The interve ntion effectan pain and paychosis were nalyzed
using Multilevel Mixed-Hea Linesr Regression, with random
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intercept for chisters and time x5 a categoricsl variable The xsods-
tion betwesn in and piychoss over time in the control group was
investigated using Multilevel Mixed-Eflea Logistic regression with
o imim likelihood estimation snd randam intercept for disters. A
clinically significant symptom of psychosis, representing the presence
al 1 ar mare symploms of paychoss, was defined & the dependent
variable, and a clinically signifiant MOBID-2 score (>3) was estab-
lished 2 an independent varisble The same analysis wis conduded
for the i ndividual symptoms of paychosi. Asocistions vwere sdjusted
for the effect of Bme, defined 45 & citegorical varisble, spe, dementia
severity, and use of opioids Model it v evalusted using Akxikes
Information eiterion*

Ethics

Information shout the COBMOS study and its implication: was
provided for all patients. Consent was obtained in written and verbal
form from patients with the mgnitive ability to provide it For patiens
Lucking this ability, presumed consent was obtained from the patients’
et f kin or legal guardian sfer expl sining the study procedure. The
trisl wars apyproved by the Regionsl Commites ko Medicsl snd Heslth
Research Ethics, West Norwsy (REK 2013/1765) and registered st
clinical rials gov (NCTI2238652 ).

A ot of 723 patients were enfalled; 178 were sxclided, lexving
545 patients i be inchided in the study A total of 207 patients were
randomized © the intervention group. with 248 allocated to the
contral group. A totsl of T38% of patents were women, with an
average kge of BET years (Tabke 1)

There was no sgnificant intervention effct on the total 3o of
the MOBID-2 Pxin Sale from baseline to month 9 (f -023; %I
confidence inerval jO) - Q88 10 042; P = 49) (Table 2] & significant
pesitive intervention effed vas found for MOBID-2 part | for peaple
with dementia from baseline 1o month 9 (f -045 5% 0 <090
t6=0.01; P={M7) bat ot for MOBID-2 part 2 (Fgure 1) The number
ol patiens wing opioids increxsed nondignificantly from baseline o
month Din both groups, from 31.5% to 3R.0% in thecontrol group [adds
fatia JOR| 131; P=_20) and from 30% to 3 in the intervention group
(O 126; P = 7). There was no significant intervention effea on the
use of opiokd analgesics | OR 0.95; 35% Ol 053-1.70; P = 85

The numiber of peoplewi th pain in the i nervention groupwhe did
not use analgedc decraxed from 2433 B 1948 fom baseline b
mionth 4, snd remined stable st month 9 Table 3) The number af
peapie in the contral group with sMOBID-2 seore =3 wha did nat we
analgesics steadily incre ased from baseline  19.1%) to monthd (26.3%)
[Tabile 7). The difference between the mntral and int rvention g roups,
and changes within groups were not significant at sither time paint
[Talde 31 Patients in the intervention group with 2 MOBID-2 score =3
wihir e anal ges 2 experi enced moreNPS (F 5.7, P — 001) empared
with patients with 3 MOBID-2 scare =3 51 baseline and month 4
[Tabile 4. In the mntrol group, the same was found at monthd (F: 4.5;
P = 005), butno such difference was olserved at baseline and manth
4(Tabsle 4. Patients with 3 MOBID-2 score 3 using analgesics had
loveer QoL than ather patients 3t 8ll Sme-paints in both the contral
s intervention groups | Table 41

Pain and paychesis symploms & a group (OR 2.03 955 O
119-3.45, P = 008) and delusion individually (OR 212; 5% O
123-363; P= 007) were significantly sssociated over time. There
was o significant asoci stion between pain and hal ucinstions (DR
147, 95K O 056—329; P = 35) Patients who used antipsychotic
medication were more likely to experience pain than patients not
using antipsychatic medication (OR 178 95% O LE-310
P = 043) There wi nd 5 gnificant intervention & fect on psychsis
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symptoms —either 354 chister (F0.23; 95300 09210 1.37:F =70)
af for the individusl symploms delusion and hallucination
(Table 21

Diseussion

Pain wad significantly asocisted with paychoss symptom4, snd
delision aver time, but not with hallicinstion. Thisis important for
clinicians, & it suggests that a thorough pain assessment is essential
before making weatment dedsions conceming paychosis symptoms
This is 1o our knawledge the first study toinvestigaie the relationship
between pain and psychasis symploms aver time The COSMOS
intervention hed & positive effect on museikekeletal pain in people
with dementis, highlighting the importane of 2 thomugh pain
assessment and treatment s gy in NHs

The iptal MOBID-2 pain score wis not reduced in response to the
COEMOS intervention. Musailoskeletal pain va s, however, reduced in
people with dementa The remon hat musculoskelennl pain was
redued in people with deme ntis in the intervention group evmpared
with the contral group, and not for the total populstion, can be
explained by the sbility of the MOBID-2 pain scale 1o deted pain in
people with dement a Patients without cognitive im paiment are shie
o repart their own pain and the effect of pain Featment, or lack
thereal which ssists the physician’s decision making” The sses-
ment of muscubkeletal pain can sblio be maone straightionwand
compared with the xise sment of pain from the intermnsl organs_ hesd,
and skin & muscukskelets) pain can be proveked by adive
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movements, x5 in part 1 of the MOBID-2 Pain Seale Our findings are
partly in line with a previous study by Sandvik and ellexgues* whe
fownel that 3 Stepwdse Protocal for Tresting pain reduced pain in NH
patients with dementis and behaviorsl disturbances. However, in
contrast i our shdy, tis study focused primarily on the trestment of
pain and found &n interve ntion effect on the totsl pein score, notonly
on miscuekeletal pain® In the COSMOS study, no signifiant
intervention efect on pain vas found although the number of pa-
tients with pain increxsed over time in the control group and
decrexied in the intervention group. This may suggest that the
intervention group culd have bensfited from the COSMOS inter-
vertion to & certain degree

The e of analgese was high in both groups, especially the
number of patients using opisids on a regular bisis, which increxsed
fram 30% to »35% from baseline to month 9in both the contral group
and intervention group. A previous study found & rise in the use of
opiaidsin Norwegisn NHs (rom 2000 to 2011, fram 13%to 1795 % Our
findings suggest that this trend has continued, which & partoularly
warrisome considering the possibile side effects from long-term opioid

use and risk of poly pharmacy in peaple with dementia ¥4 Areen
study by Erdal et al." investigating the effect of analgesic treatment
andepredsonin NH prtients withdement s bund that patients being
presaribed & buprenorphine transdermal patch had 3 significantly
highe rehance of dropping outof the study due to sdver s evenis This
highlights the importande of being thorough in evaluasting the risk of
pesibile side effects in patients, before and during the presaiption of
an apioid snalgeic

When investigating the charsderistics of patients with and
withaut pain using and not using analgesics, we olserved that pa-
tients with pain who used snalgesics had lower Qol and more NPS
than ather patients. This suppors previous sudies, which have found
pain 1o be ssocisted with NPS and poor Qol"" However, it was
unexpecd that no significan differences were found between pa-
tienis’ Qol seores conceming those with pain using analgesics and
thise with pain ot using analgesics, 25 the sim with analgesic pre-
seviption i 1o reduce the patients pin and improve their QoL In
future studied, this @uld be animportnt bos point when investi-
gating the eflea of long-term analgesic use in NH patients If
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% of pain goap) WA Teulscore  I4E(165 [O[IE5) 105 (130) 200244) 121
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Ko analgesics 190228)  SISA0)  14194)  TH(55N) Comell Tare 45(41) 44 65(55) E7(E2) 01
% of pain goap) MMSETaad 10(70) 10E(E) 106[EE) a7(7s)  an
= y ey QUALID s 193(55) MI(2) 4TS ME(TER <O
Manith 4
Conmed (n = 174) Inneraeition (n = 134)
MOBIDZ 33 MOBIDZ-3 MOBIDZ >3 MOBIE -3 Lot
WRTewlscere  5(166) 97 (150) 124(203) 169(177) .06
“::PE::WF S6(37) A0} S1(AT)  SA(4ER) NRPrphosk som  10(36) B39 24(53) 313G 303
Comell Tare SO(58) SA5ES  T2(45) &1ER 37
B analgesics MEE3) 480000 13Q0F)  BA(SED) MMSEnaad B7(81) 12303 104(73) 4@} IO
X of pain goop) QUALID BE(55) 199(63 0E(E9) B47EY @1
Ireeition
long-term use of opioid analgesics causes more harm hrough un- R-Toal scone E1[A5) 1OT(132) D255 IES(1E5) .1
vanted side effects than benefit more focus on frequent resvaluation WA Prphockiscom  07(17) Q3(18) 3S(E7 LUH .m0
ol muse of opiid i Comell Tare 4353 90} AO(EI) BE(ES  04
ang-Ler andlgesics i needed. MMSErTal 05(53) 13m0) WS(ET) 10875 8
A lypotheszed, paychoss symploms and pain were rsocisted QUL 129(60) METI) B4(T5) MIEEY <l
over time, 2 was the individusl symptom delusion, but not hallud- P
nations. This iin line with previous cros-se dional findings from the
baseline duta of the (DSMOS study™ Previous studies have found 2 Conmd
crsd-dections] ssociation berween pain and delsion, sudh & Tosan NA-Toul scode I4E(204] 29(123) 133244 23N} @5
et al **wha found a relationship between pain and dehision in 2872~ NP-Poeheckisam 16(45)  L2Q8) 28R1) 38(32) 2
Comell Tare S4(57) S1[43)  TH(EN} I0A(TE @1
NH patients with dementia from 8 countries As this is the first study MMSELad I0(70) 15E) MZ(04 103(83] 4
that investigates the longitudinal relationship between pain and QUALID 179(53) 02(52) 222(T4] 4AT(ES] 001
pachasis symptoms, ow finding adds important knowledge : :
regarding pychisis symptams in NH patients. |f paychosis symptams,
and espedally delusion, are ssodated with pain, then a thorough =~ NP-Temlscae  RE(IS2) IS1(KG 10373) 1900218 2
NR-Pophesis s 1.9(47)  18({32) A5(17) 15(4E6) .29
wsessment of pain shoukd be & prerequisite when deciding on treat- Comelzare SOAT)  E7(48) G7EE AnET) me
ment aptions for psychosis symptoms, and xid in reducing the use of  ypszreal WS(EE)  84(T5) IL7(5) R7(7%) 49
paychatropic medication to those wha benefit the mast from them QUALID el D473) 20 (64) 121[4T) ME(E9) .01

This is further highlighted by aur finding that we of st psyehatic
medication was ssociated with pain If paychoss symploms are

“Oneway anaby s of varance with Bonierron corvection o multie ress).

triggened by underlying pain, then trestment of the underlying fador
wiotld be prefered rather than tresting only the over sympims.
In contrast to our hypathesis, no significant interventon efect on
paychasis symplons was found This diverges from a previous study
from 20M6, where systematic pain asessment and trestment in 3532
patients with dm'm'l:l.l and belavioral disturbances reduced pay-
chosissymptoma ™ It i impartant to keepin mind that only %4 | 12%)
patients in the COSMOS stuly experienced at least 1 psychosis
sympiom 2t baseline,” limiting the poential 1 discover an inter-
vention effect. The 2 dudies sbo differ regarding te type of inter-
vention. Where the 2006 study only focused on systematic pain
asessment and trestment, his was only | part of the COSMOS trial,
which includes components with the ability & reduce psychosis
sympioms, such a8 organization of sctivities and medicaton review
Despite this, psychosis symptoms we re notreduced, which underlines
the complaxity in tresting pychosis symploms in NH patients and
that there i no one-size-fiteall restment Cuidelines state that
nonplharmacological options should be the lirsi-line treamment, but
Inenwile dge concerning the effea of such trextme nis i sparse and our

T he Mo Pal — Ko A lgesics grogg.
griicantly e 0 oo e Mo Palh — Using Aabpesis g,

studly i one of few that investigates the effect of nonpharmacol ogical
options.

Strengths and Lii s

This i one of the ligest multicompanent inkrvention $tudies
performed in 2 NHsetting, and it inchides 2 br asd NH population both
with and without dementia This ino exses the gene ralizability of our
findings. There is also & strength in using the MOBID-2 Pain Scale,
which has been thoroughly tesed for relisbility and res ponsi venss
for change. A limitationis that the study ves powered wi th respect 1o
QoL and not for pain and peychesis symptome 11is alimitation that we
aonly had data on type of pharmacal ogical prin trestment, not dos.ige,
or il nanpharmascol ogical mexsures had been taken Therewas alo o
amessment concerning the type of psychosis, or if the paychoss
sympims were chronic or scute in nature A limitation alio es in the
Lack of knowledge regarding the duration of current pain and pain
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trestment ot haseline, which is important © consider when inter-
preting the results

Comclusions and Tplications

Pain, psychosis symploms &5 4 group, and delusion vwere Sgnifi-
cantly kisoci sted aver time, highlightng the impor tance for cliniclans
10 aisead puin when making trestment dedsions on paydhoss symp-
tomi The COEMOS intervention had no significant effect on pychess
symptoms. The COSMOS intervention had a significant effect on
msailoskeletsl pain in patients with dementa, but not on the total
pain soore, whichshows the need for system atic puin i sment and
trestment in patients with dementia The use of opioid analgesics
increxied in both groups and was not alfeded by the COEMOS inter-
vention, which shows the imporaince of frequent rexsse sment of
opioid prescriptions.
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