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Summary

Background and aim

The prevalence of dementia increases with age, and as the world’s
population is growing older, the number of people with dementia is rising
rapidly. Dementia is a progressive disease causing the affected to
become increasingly care dependent and possibly experience reduced
quality of life (QoL). A projected steep increase in the prevalence of
persons with dementia poses a major threat to the sustainability of the
primary health care sector. To enable this sector to absorb the massive
increase in care needs, we have to enhance our knowledge about the
factors that drive the need for care. In this thesis, we addressed some of
these topics. We aimed to assess the use of primary health care services
in home-dwelling persons with dementia and to assess relations between
the use of formal and informal care and individual and organizational
factors. In addition, we studied changes in the QoL of home-dwelling
persons with dementia and its associated factors.

Methods

Adopting a quantitative approach, we analysed two datasets based on
elderly recipients of municipality care services. For Papers | and 11, we
draw sub-samples from a cohort of 1,001 home-dwelling persons aged
70 years or older that was followed over three years (599 persons in
Paper | and 412 persons in Paper Il). In Paper I, we described the
frequency of the use of general practitioners (GPs), and in Paper I, we
assessed the longitudinal patient- and proxy-rated QoL. For Paper IlI, we
drew a sub-sample of 395 persons from a cohort of 696 persons recently
admitted to a nursing home. We described the use of formal care and of
informal care rendered by primary caregivers and the wider social
network, and analysed clinical and sociodemographic factors associated
with the use of care during the last month before nursing home admission
(NHA).

Vi



Results

We found that people with moderate to severe dementia made fewer
visits to their GP than people with mild or no dementia. Older age,
symptoms of agitation and psychosis were associated with fewer visits
to the GP, while symptoms of apathy, anxiety, and depression were
associated with a higher number of visits.

Regarding QoL, we found three separate groups with different QoL
trajectories for both patient- and proxy-rated QoL among home-dwelling
persons with dementia. Changes in QoL over the 18 months study period
were small and mostly non-significant, and the agreement between
patient- and proxy-ratings was poor. Belonging to the group with the
lowest QoL trajectory was associated with more depressive symptoms in
proxy- and patient-rated QoL independent of the dementia status. Poor
and fair physical health as compared to good and excellent physical
health was associated with lower QoL independent of the dementia status
in patient ratings. Impaired functioning in personal and instrumental
activities of daily living was associated with reduced patient rated QoL
among persons with dementia.

In the month before NHA, half of the sample received formal care, and
the amount of informal care was considerably higher than formal care.
Help from the wider social network accounted for less than 5% of the
informal care rendered. Co-residency was associated with more informal
care compared to non-co-residency. Among co-resident participants,
younger age of the participants, and non-working status of the caregivers
were associated with more informal care provided by the primary
caregivers. A higher provision of formal care was associated with poorer
physical health.

Conclusion

As home-dwelling persons with moderate to severe dementia seem to be
less active in seeking help from their GPs, we need to ensure that they
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are routinely followed up in order to secure handling of medical
problems as well as mental and social issues related to dementia.

Depression and other neuropsychiatric symptoms, poor physical health,
and impairment in personal and instrumental activity of daily living
function seem to reduce the QoL of persons with dementia and should
be diagnosed and treated as far as possible. However, the QoL of persons
with dementia appears to be more complex than what can be explained
only by the clinical factors related to dementia.

There is possibly an unrealized care potential in the wider social
networks of persons with dementia that might help relieve the burden of
primary caregivers. Future research should explore this potential. Future
programs should also explore new and innovative formal and informal
care services tailored to the specific needs of persons with dementia and
their caregivers.
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Introduction

1 Introduction

The World Health Organization (WHO) has estimated that 50 million
people have dementia worldwide and that 10 million people develop
dementia each year (2). At the societal level, dementia demands
substantial resources, mostly from family caregivers and the primary
health care services, especially in late stages when persons with dementia
might require care and supervision around the clock (3). The global cost
of dementia in 2015 was estimated to be US $818 billion, equivalent to
1.1% of global gross domestic product (2).

There are 40,000 nursing home beds in Norway (4), and 84% of persons
admitted to long-term care in NH have dementia (5). Given the presumed
increase in prevalence of persons with dementia, this will require a
doubling of the number of nursing home beds until 2040 (3, 6).
Consequently, this will put a heavy economical burden on the health care
system. Hence, there is a political vision to delay or, if possible, avoid
nursing home admission (NHA) in persons with dementia. The current
Norwegian dementia strategy aims at helping all persons with dementia
to live at home as long as possible (7). However, we know little about
the situation at home for this patient group, and thus might not approach
this task in the most effective way. In this thesis, we have therefore
explored some aspects regarding home-dwelling persons with dementia
and their use of health services.

Firstly, we wanted to know more about how home-dwelling persons with
dementia used their general practitioners (GPs). The design of the
Norwegian health system places a critical responsibility for the detection
of dementia on the patient’s GP, as the GP is the responsible agent for
investigating and diagnosing dementia as well as closely monitoring the
disease progression and the patient’s need for formal care (8). However,
very little research has been conducted on the use of GPs by persons with
dementia. The first paper describes the use of GPs and municipality
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emergency services among home-dwelling persons with dementia and
analyses the associations between the use of health services and
individual and demographic variables.

Secondly, we explored longitudinal changes in quality of life (QoL) in
persons with and without dementia. As we have yet to find a cure for
dementia, QoL has gained interest as an outcome measure in intervention
studies targeted at persons with dementia. There are, however, few
studies addressing QoL in persons with dementia living at home and few
that assess QoL longitudinally.

The third paper aims at describing the use of formal and informal home
care to persons with dementia in the last month before NHA. Caregiver
burden is a relevant risk factor for NHA (9, 10), and we know from
previous research that a considerable amount of informal care was
contributed in the period before NHA (3). However, there is little
knowledge about the persons rendering care, and the care contribution
from the wider social network.

This thesis is part of the project Resource Use and Disease Course in
Dementia (REDIC) that is presented in more detail under chapter 4.1.



Background

2 Background
2.1 General aspects of dementia

2.1.1 Aetiology, pathophysiology and epidemiology.
Aetiology

The definition of dementia according to the ICD-10 is as follows:
dementia is a syndrome due to disease of the brain, usually of a chronic
or progressive nature, in which there is disturbance of multiple higher
cortical functions, including memory, thinking, orientation, calculation,
learning capacity, language and judgement. Consciousness is not
clouded. The impairments of cognitive function are commonly
accompanied, and occasionally preceded, by deterioration in emotional
control, social behaviour, or motivation (11). Although dementia is
common among the elderly, it is not a normal part of ageing. There are
several possible brain diseases causing dementia (2). The most common
form is Alzheimer’s disease possibly contributing to 60-70% of cases
followed by vascular dementia (VD) (20%), dementia with Lewy bodies
(DLB) (15%), and frontotemporal dementia (FTD) (5%) (12-14). Less
common causes of dementia are Parkinson’s disease, Huntington’s
disease, Prion disease, traumatic brain injury, and HIV infection
dementia. Dementia are also often caused by several aetiologies at the
same time, like AD and VD (15).

Dementia caused by AD, VD and DLB in people above 65 years usually
has a gradual onset with slow progression in early stages, while in people
younger than 65 years it is more common with inherited forms of AD
(20-34%) that progress more rapidly (15-17).
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Pathophysiology

In AD, extracellular amyloid plaques and accumulated intracellular
neurofibrillary tangles induce injury to the brain cells and inflammatory
processes that damage the cholinergic neurons, and cause brain atrophy
(18).

The pathophysiology of VD may include the sequelae after large infarcts
or multiple small ischaemic or haemorrhagic infarcts to strategic areas
of the brain (12). In DLB abnormal aggregates of alpha-synuclein
protein, known as Lewy bodies and Lewy neurites, are found within the
neurons in the central nervous system. The Lewy bodies reduce
neurotransmission and eventually cause neuronal death (19). As with AD
pathology, it is common to have an accumulation of amyloid plaques in
DLB (14). FTD is not a single diagnosis but a group of degenerative
dementias deriving from focal neurodegeneration of the frontal or
temporal lobes of the brain (13).

Epidemiology

The global prevalence of dementia was 20,2 million in 1990 increasing
by 117% to 43,8 million in 2016. The all-age prevalence over the same
period show an increase of 54,7% globally. The age-standardised
prevalence was, however, only up 1,7% from 701 per 100.000 population
in 1990 to 712 per 100.000 population in 2016. The age-standardised
increase in prevalence was highest (8,1%) in countries with a high-
middle Socio-demographic index (SDI) and negative in countries with
low-middle SDI (-2,7) and low SDI (-3,0) and as well in high-income
North-America (-1,6) (20). The incidence rate is nearly 10 million new
cases each year with the projected prevalence to reach 82 million in 2030
and 152 million in 2050 (21). In Western Europe, the prevalence was
estimated to be 1.55% in the total population and 6.92% in the aged 60+
population in 2010 (22). Recent systematic reviews on worldwide trends
in dementia conclude that prevalence is either remaining stable or
increasing, while incidence rates have declined in some high-income
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countries (23-25). The most important reasons for the increasing
prevalence are aging populations and higher life expectancy (24). The
decreasing incidence in some countries could be due to lifestyle changes
in the new generation of elderlies with reduced exposure to dementia risk
factors (e.g., education and cardiovascular diseases) and increased
exposure to protective factors (25, 26). A prevalence study of dementia
in Norway has yet to be performed, however, based on European
prevalence studies, it is assumed that about 78,000 people were living
with dementia in Norway in 2013 (27). Population projections based on
the medium alternative, expect the number of persons with dementia in
Norway to increase to 112,000 by 2030 and 200,000 by 2060 (3).

2.1.2 Clinical symptoms

Clinical symptoms of dementia depend on the severity and the aetiology
of the underlying disease. The most common symptom of dementia is
impaired memory, but in addition to memory loss you will as well find
the impairment of other cognitive functions. Due to the brains capacity
to compensate for the shortfall in memory, altered behaviour including
passivity, withdrawal, or altered communicative capabilities may be the
first observable symptoms (28). Memory deficits may include loss of
recall of recent events and names of recent visitors, confabulations,
confusion, and distortions of memory. In the severe stages of dementia,
recall of close relatives, and significant events in the past may also be
lost. Cognitive deficits common in dementia are problems with planning
and organizing (executive functions), finding words and names of
objects (dysphasia and aphasia), inability to do tasks (apraxia), and
inability to recognise objects and stimuli using senses (agnosia). Non-
fluent speech, paraphrasing, and conveying information inappropriately
are also common (18).

The neuropathological changes may also affect motor functions,
reducing the ability of persons with dementia to carefully move their
body or perform tasks with their hands or body that demand high
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precision. Motoric symptoms also include incontinence and difficulties
with swallowing (dysphagia), which are more common in the severe
stages of dementia (29).

Neuropsychiatric symptoms (NPS), also termed behavioural and
psychological symptoms in dementia (BPSD), constitute a heterogenous
group of signs and symptoms that are frequently observed in persons
with dementia. Examples of psychiatric symptoms are delusions,
hallucinations, depressive symptoms, anxiety, and euphoria; while
behavioural symptoms include agitation, aggression, apathy, and
disinhibition (30). Most persons with dementia exhibit NPS, and the
frequency and severity of the symptoms increase with disease
progression (6). Systematic reviews of studies on the frequency of NPS
in persons with dementia have found it present in more than 80% of the
patients in both home-dwelling and NH populations (30, 31).

2.1.3 Clinical course and prognosis

The clinical course of dementia can be divided into stages according to
symptom severity. The dementia severity evaluation tool Clinical
Dementia Rating scale (CDR) describes three stages of dementia in
addition to mild cognitive impairment (32).

In mild dementia, memory loss is moderate, especially for recent events,
and interferes with daily activities. Individuals have moderate difficulty
with solving problems; they cannot function independently at
community affairs, and they have difficulty with daily activities and
hobbies, especially complex ones.

In the moderate stage, the memory loss is more profound, and the
individual only retains well-learned material. Individuals are usually
disoriented in time and often place; they lack good judgment and have
difficulties in handling problems. They have little to no independent
function at home, can only do simple chores, and have few interests.
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In the severe stage, memory loss is severe with only fragments
remaining. The individual is not oriented with respect to time or place;
they are unable to make judgments or solve problems and cannot
participate in community affairs outside the home. They require help
with all tasks of daily living and most of personal care and are often
incontinent (33).

The severe stage of dementia also comprises end stage dementia, which
is typically referred to as a state of profound physical and cognitive
disability, characterized by memory deficits causing inability to
recognize family members, total functional dependence, incontinence,
and immobility. Infections and eating problems are common in this
period, increasing the risk of death (34).

Memory loss is more common in AD than other causes of dementia such
as FTD. Thus, the stages described in the CDR are more associated with
AD dementia.

Average life expectancy for persons with dementia is dependent on the
person’s age at onset of the disease. In the majority of studies on survival
time, the median survival time from onset of the disease ranges from 7-
10 years, while the median survival time from the time of diagnosis
ranges from 3.2 - 6.6 years (35-37). In a large population-based study in
the US, the mean age at diagnosis was 83.4 years, and the survival time
post diagnosis ranged from 3.1 to 4.4 years depending on ethnicity (38).

2.1.4 Diagnosing dementia

A timely and accurate diagnosis of dementia is the first step to provide
the appropriate treatment and disease management (39), meaning that the
diagnosis is set at a time when the person with dementia and the family
caregivers can benefit from intervention and support (26). Involvement
of the nearest caregiver in asking about and examining common
symptoms is an essential first step.
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In Norway, dementia is diagnosed in accordance with the International
Statistical Classification of Disease and Related Health Problems, 10"
revision (ICD-10) criteria (11). Dementia is diagnosed in two steps. The
first is to diagnose the dementia syndrome according to standardised
criteria (below) (40). The second step is establishing the specific disease
causing the dementia syndrome.

Diagnosing the dementia syndrome:

I.  Both of the following:
1. Memory impairment, especially for new information
2. Impairment of other cognitive functions (judgement,
planning, thinking, abstraction)

Mild: Affects the person’s capacity to cope with everyday
activities but not so severe as to be incompatible with
independent living.

Moderate: The person cannot live independently.
Severe: Continuous care is required.

Il.  Clear consciousness

I1l.  Impairment in emotional control or motivation, or change in
social behaviour in at least one of the following:
1. Emotional instability
2. lrritability
3. Apathy
4. Coarsening of social behaviour

IV. A duration of at least six months

It is essential to be aware that symptoms mimicking dementia may be
caused by reversible conditions (e.g., depression, delirium, sensory
impairment, side-effects from drugs) (41). The basal investigation at the



Background

GP’s office should therefore include a physical examination, blood tests,
tests to rule out delirium and drug side-effects, a referral to CT or MRI
(preferred), interview with the next of kin, cognitive tests, and evaluation
of BPSD (8).

Further investigation in specialist health care services is recommended
in young persons, in cases where the basal investigation has not been
sufficient to decide on a diagnosis or in cases were reversible symptoms
IS suspected, in order to perform extensive cognitive testing, purposeful
imaging technologies, or cerebrospinal fluid assessment to exclude other
cerebral pathologies (8).

2.1.5 Treatment and disease management

There are guidelines available for the treatment and management of
dementia in Europe, the US, and Australia. The Norwegian guidelines
recommend that the GP leads examination, diagnosing, and follow-ups
of persons with suspected dementia in cooperation with an
interdisciplinary team from the primary health care services. Regular
follow-ups should be carried out every 6-12 months. Attention to
accompanying medical problems is essential as persons with dementia
may have reduced capacity to report symptoms of pain or illness or
possible adverse effects from medical treatment (39). Besides assisting
in basal examinations, the interdisciplinary dementia team should
coordinate the care of the patient in partnership with the primary carer.
A person-centred approach comprising physical activity, monitoring of
BPSDs, nutrition, oral health, and meaningful activity should be offered,
as well as respite care services are strongly recommended (8).

Pharmacological treatment

Cholinesterase inhibitors and Memantine have shown effect on cognition
as well as global and ADL functioning in mild and moderate stages of
dementia caused by AD, LBD and Parkinson’s disease. These drugs are,
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however, only considered to be symptomatic therapies and are not
neuroprotective or capable of altering the underlying causes of
degeneration (39).

Antidepressants are not recommended as a first-line treatment for
depression in dementia, as the effects of antidepressants on depression
in dementia have not been sufficiently verified in clinical trials and these
drugs carry side effects. It is recommended to treat mild to moderate
depression in dementia with increased activity, decreased social
isolation, and talking therapies (psychological therapy, interpersonal
therapy, counselling therapy, or cognitive stimulation therapy), and only
using antidepressants in cases where the patient has a history of
depression or has not responded to the first-line therapy and is moderate
to severely depressed (26).

Sleep disorders in dementia are heterogeneous and may be caused by
pain or discomfort. Evidence of the effects of medication for sleep are
inconclusive, and this is therefore not recommended unless used for a
diagnosed REM sleep behaviour disorder in LBD (26).

The use of antipsychotics for psychosis and severe agitation in dementia
has become increasingly controversial due to many harmful side-effects
and increased risk of mortality. The first-line treatment is therefore non-
pharmacological intervention (42).

Non-pharmacological and psychosocial treatments

Cognitive interventions aim to improve memory, attention and general
cognitive function. Cognitive stimulation therapy, cognitive training,
and cognitive rehabilitation have all shown effect in treatment of persons
with mild to moderate dementia (26). Cognitive stimulation therapy is a
group activity arranged by a facilitator aiming to mentally stimulate
participants through cognitive activities that includes reminiscence and
multisensory stimulation in a group setting. Cognitive stimulation
therapy is the cognitive intervention that has the most robust evidence
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for improving cognition in mild to moderate dementia, but it is not
known whether the cognitive exercises or the social stimulation is more
effective (43). Cognitive training is a guided practice, individualised or
in groups, that involves a set of structured and standardised tasks
designed to train individuals in defined cognitive domains such as speed
of information processing, attention, memory or problem-solving.
Cognitive rehabilitation is a more individualised approach were the
persons with cognitive impairment work together with their families and
a health professional to identify personally relevant goals related to
improving everyday tasks and functioning in a real-life context (44).
There are encouraging results from single trials for both cognitive
training and cognitive rehabilitation; however, in total the evidence is too
weak to appropriately evaluate their efficiency (26).

Exercise programs where persons with dementia take part in 60-minute
training units three times weekly have shown positive effects on
functional ability, or at least have been shown to reduce the functional
decline in persons with dementia. Single studies have also found positive
effects from repeated physical exercise on cognitive function,
depression, and NPS. However, when summarized the evidence is
insufficient (45). In addition, as most studies have only included persons
with dementia living in institutions, we do not know what the effect
would be in the home-dwelling population.

Occupational therapy to train patients and caregivers in the use of
assistive technologies, coping behaviours and other strategies to
compensate for the functional decline has also been found effective in
improving functional abilities and reducing caregiver burden (46).

Case management and person-centred care (PCC)

Case management is a recommended method of delivering care to home-
dwelling persons with dementia. “Case management is delivered by a
specific individual or a team through an individualised, collaborative,
evidence-based plan of care with and for patient and family needs.” The
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inter-professional team may include physicians, nurses, psychologists,
physical and occupational therapists, and social workers. Although there
IS a considerable variation in how case management has been
implemented around the world, systematic reviews show a low to
moderate effect on patients’ QoL and adherence to practice
recommendations. They have also reduced burden and depression in
family caregivers (26). The concept of PCC to persons with dementia
has gained increasing recognition since it was proposed by Thomas
Kitwood in the 1990s and is now strongly recommended in guidelines
for the treatment of dementia (8). According to Kitwood, the PCC
approach is to view dementia as a dialectic condition between personal,
social, and neurological factors. Personal factor refers to the unique
person (core self), including the person’s values, life history,
preferences, and beliefs that have to be recognised by the caregiver
regardless of cognitive decline. The social factor recognises that the
social environment impacts the person with dementia and that we have
to preserve their personhood. The neurological factor refers to the
neuropathological process in the person’s brain, causing a progressive
decline in cognition and impairment in function (47).

2.2 Resource usein dementia

2.2.1 Burden of disease in dementia

Globally, dementia caused 2.4 million (4.4% of all) deaths in 2016. In
the 70+ years population, dementia caused 2.2 million deaths, which was
8.6% of all deaths in 2016 (20).

Dementia was the 23" largest cause of disability-adjusted life years
(DALYs) worldwide in 2016 with a total of 28.8 million DALYs. Of
these 23.9 million DALY's were lost among person aged 70+ years. Both
years lived with disability (YLDs) and years of life lost (YLLS) due to

12



Background

dementia increases sharply in people over the age of 70. The YLL rates,
however, increase steeper than YLDs with age (20).

In Norway, dementia was the tenth leading cause of DALYSs in men and
the third leading cause of DALYSs in women in 2016. Both the number
of deaths and DALY, due to dementia, decreased in Norwegian males
and females between 2006 and 2016 by 3.3% and 2.7%, respectively
(47). The global cost of dementia estimated in 2015 by the WHO was
US$ 818 billion, which is equivalent to 1.1% of the global gross domestic
product (GDP). The total cost as a proportion of GDP varied between
low- and middle-income countries to high-income countries from 0.2%
to 1.4% (2). The REDIC study estimated that in Norway a total of about
3.4 billion Euros (2013) per year, or 10% of the Norwegian health care
cost, could be attributed to dementia, costs for informal care not included

(3).

Estimates by Prince et al. show that US$ 113 billion (43% of total costs)
were spent on direct formal care costs, and US$ 98.9 billion (37.6% of
total costs) were spent on informal care costs to persons with dementia
in Western Europe. In the same region, the mean cost per person with
dementia was estimated to US$ 35,255 in 2015 (48). In Norway, the
direct cost per person with dementia per year was estimated to NOK
(2013) 360,000 (US$ 59,196 in 2013). The main cost drivers identified
were nursing home stays (60%), home nursing (20%), and in-hospital
stays (11%). Informal care per persons with dementia per year, in
Norway, was estimated to 569 hours. Depending on the value per hour
of informal care, the cost per year per person with dementia, in Norway,
was NOK (2013) 98,870-209,392 (US$ 16,252-34,419) (3).

The REDIC project found that the costs for direct medical care were
highest in the phase from onset of symptoms to the point of diagnosis.
The direct medical care costs, then, decreased slightly in the second
phase, from the point of diagnosis to NHA, and were further reduced in
the third phase, defined as the period in a nursing home. Costs related to
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formal care, on the other hand, increased throughout all the three phases,
especially in the institutionalized phase. The findings from the REDIC
project is coherent with results in other COI studies (49).

2.2.2 Primary health care in Norway

In Norway, primary health care is the responsibility of the individual
municipality while specialist health care is a state responsibility. Home
care services and nursing homes are run by the municipality while the
majority of GPs have a contractual relationship with the municipality
(50). Aiming to improve continuity of primary care, especially among
elderly and chronically ill people, Norway established a GP scheme in
2001 that allocated a GP to every resident. The GPs’ main tasks are to
provide diagnosis and treatment at the primary level and to serve as
gatekeepers for specialist health services (50). The GP is also responsible
for the medical follow-up of persons with chronic diseases living at
home. Recently, there has been an increasing focus from governing
bodies to provide early and timely diagnosis of dementia in order to
promote optimal management (7, 51). The contribution from the GPs is
to initiate and lead the diagnostic procedures. In 2017 the mean number
of GP consultations per capita was 2.7, and more than 70% of the
population had one or more consultations (52).

The organization of home care services and nursing homes, often
referred to as the Nordic model (53), includes the following key aspects:
Every citizen has equal rights to health and social care. Care is mainly
provided by the public sector (municipalities or private trusts on behalf
of the municipality), and the care services are sufficient, universal, and
needs-tested (54). In practice, care services are allocated based on an
application by the client and an assessment of needs conducted by health
and social care workers from the municipality allocation office (53).

Although the municipalities maintain governance of the primary health
care services, the central government continues to control health services
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through legislation and instructions, directives, guidelines, and financial
incentives (50). In addition to the public home care services, informal
care rendered by spouses, children, family, and friends constitutes a large
proportion of the total care provided in Norway (55).

2.2.3 Formal and informal care

International studies published during the last two decades show that the
amount of formal and informal care rendered to home-dwelling persons
with dementia varies considerably from 30 to 92 hours per month of
formal care, and 148-360 hours per month of informal care (56-65).
Early work by Leon and colleagues on societal expenditures on formal
and informal care across stages of Alzheimer’s disease in the U.S. found
that costs increased by disease severity and comorbidity (66).

In Norway, at the time of diagnosis, home-dwelling persons with
dementia used 60-80 hours of informal care, increasing to a mean of 160
hours immediately before admission to a nursing home. Formal care, in
the form of home nursing, was rendered for 9 hours per month at the
point of diagnosis, increasing to 16 hours per month before NHA. Home
nursing was the most used formal care service in Norway, rendered to
approximately 50% of home-dwelling persons with dementia (3).

Co-residential status seems to be an important factor in determining the
extent of formal care rendered to the patient. This finding is coherent
with findings in the REDIC project were the factor “living alone” was
positively associated with more use of formal care (3, 56, 57). Other
factors commonly associated with a higher use of formal care are older
age, female gender, lower cognition more severe dementia, more BPSD,
higher PADL dependency, and more depressive symptoms (3, 59, 62,
65, 67).

Co-residency seems as well to be an important factor determining the
extent of informal care rendered. The lowest estimates of informal care
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are found in samples with better cognition, younger age, and a lower
percentage of co-resident participants (57, 62, 65) compared to the higher
estimates where the cohorts consists of participants with higher age,
lower cognitive functioning and fewer co-residents (56, 58, 61, 64, 65,
68).

Studies that have compared informal care between co-resident and non-
co-resident participants, show a difference of 200 hours per month versus
40 hours per month, and 300 hours per month versus 100 hours per
month, respectively (63, 69). Informal care provided by persons other
than the primary caregiver is only reported in one previous study, which
reported one hour per week in a subgroup that was living alone (69).

Factors that are commonly associated with a higher amount of informal
care are higher ADL dependency (62, 65, 68, 70, 71), co-residency (57,
58, 63, 65, 72), worse cognition (57, 63, 65, 67, 70), more severe
dementia (58, 61, 70, 73), severe neuropsychiatric symptoms (58, 61,
70), lower number of home care visits (59), more comorbid conditions
(65), and more formal care (57, 58, 68), while less use of informal care
was associated with higher frailty (63) and employment of the primary
caregiver (62).

2.2.4 GP and specialist health care

The REDIC project found no differences between persons with and
without dementia on the use of GP and frequency of hospital admissions,
outpatient appointments, and visits to the emergency department. The
mean number of GP visits per year was 5.6, and dementia was the reason
for 5.2% of all visits. The cost of GPs consultations and percentage of
total direct costs among persons with dementia were 200 NOK (2013)
per month (1.5%) in the period from symptom debut to the point of
diagnosis, and 150 NOK (2013) per month (0,8%) in the period from
point of diagnosis to institutionalization (3).
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Only a few studies have previously addressed the use of GPs among
persons with dementia. Nelson et al. studied factors associated with the
care utilization in a group of people aged 65 and over. They found that
dementia was a negative predictor of GP use and hospital consultations.
Furthermore, they showed that persons with dementia used health
services such as GP, outpatient appointments, and in-hospital stay less
than persons without dementia (74).

2.3 Quality of life in dementia

2.3.1 Quality of life

QoL is a broad multidimensional concept that includes subjective
evaluations of positive and negative aspects of life. In addition to health,
QoL also covers areas such as work, housing, schools, and the social
network (75). Over the last four decades, QoL has become an essential
outcome measure in research on social policy, development of new
programmes supporting individuals or groups, and in service evaluation
(76). The rationale for measuring QoL as an outcome of service use is
the recognition that scientific, medical, and technological advances alone
may not result in improved life. Personal, family, community, and
societal well-being, as well as values, perceptions, and environmental
conditions will as well influence the outcome of service use (77).

As there is currently no cure for dementia, one of the aims of care and
treatment should be to promote well-being and maintain an optimal QoL.
Traditionally, the goals of dementia treatment have been to alleviate
severe symptoms, delay cognitive decline, reduce BPSD, and maximize
ADL and IADL functioning. However, due to modest results from
interventions targeting these goals, researchers now more often include
assessments of the effect from interventions on QoL (78). An advantage
of assessing QoL in persons with dementia is that it can help researchers
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to conclude whether an intervention made an essential difference in the
patient’s life. Also, monitoring of changes in QoL in persons with
dementia may suggest new areas of intervention to maintain or improve
QoL (78).

2.3.2 Assessing quality of life in persons with
dementia

Assessing QoL in persons with dementia is not as straightforward as in
mentally healthy persons. Cognitive impairment might reduce the
participants’ ability to evaluate and communicate their own QoL. Hence,
some of the assessment scales developed to assess QoL in persons with
dementia have been made for both patient-rating, where the persons with
dementia rate their own QoL (patient version), and for proxy ratings,
where the caregiver rates the QoL of the person with dementia. The
proxy-patient versions may also be used by health professionals to
evaluate the patients’ QoL. However, we know little about what is
considered as good QoL from the perspectives of persons with dementia.
Although the person with dementia rates their own QoL, they evaluate
something that we, who do not have dementia, consider to be important
for QoL.

Whether to use a patient version or a proxy-patient version is most
dependent on the cognitive level of the patient. In studies of QoL in
dementia, it is common to apply both patient versions and proxy-patient
versions. The patient version of the Quality of Life in Alzheimer’s
Disease (QoL-AD), for example, has shown excellent reliability and
validity in patients with an MMSE score above 10 (78) and has been
validated in a cohort that included participants with MMSE scores as low
as three (79). Another recommended tool is the Dementia Quality of Life
questionnaire (DQOL) (80). The DQOL is, however, more
comprehensive regarding QoL details than the QoL-AD and may appear
repetitive for patients, and also its use is probably limited to people with
mild to moderate dementia (81).
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2.3.3 Previous research on QoL in home-dwelling
persons with dementia

In studies that have included both patient and proxy evaluations of the
patients’ QoL, the patients generally score their QoL better than the
proxies score them (82-88). Changes to QoL have not been detected in
studies with observation periods shorter than 12 months (89, 90). In
longitudinal studies with observation periods longer than 12 months,
patient-rated QoL is mostly stable over time, while the proxy evaluations
often decline during the observation periods (82-84, 86, 87, 91). At the
same time, large fluctuations in subgroups of the samples are observed,
especially in patient-rated QoL, where often one part of the sample has
a significant decline. In contrast, another part has a significant increase
in QoL (90-92). Small sample size is a weakness that is common in most
studies of QoL in persons with dementia.

In one study, the proxies’ mental health was found to be associated to the
proxy ratings of the participants’ QoL, which led to the conclusion that
the proxies might project their own QoL onto the participants in their
assessments (93).

The factor most frequently associated with reduced levels of QoL, in
both patient- and proxy-ratings, are symptoms of depression (82-90, 94-
96). A systematic review from 2009 concluded that depression is
consistently associated with changes in both patient and proxy ratings of
QoL, especially in mild to moderate dementia (88).

The impact of neuropsychiatric symptoms (NPS) on QoL is not clear.
Most studies find that more NPS, as measured by the NPI scale or other
measures of NPS, is associated with reduced proxy-rated QoL (82, 83,
87-89, 94, 96). It is, however, uncertain if NPS have a negative impact
on self-perceived QoL as only one study reports a significant association
between the two (83).
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There is some evidence of a relation between the severity of impairment
in cognition and low QoL. One study found slightly higher correlations
between cognitive impairment and QoL rated by health personnel than
in correlations with patient or proxy rated QoL. The level of association
in all correlations was, however, low (88). Bosboom and colleagues, in
a more recent study, found an association between proxy-rated QoL and
cognitive deterioration (97). Most studies that show a decline in proxy-
rated QoL also show a decline in cognition in the same period (83, 87).

The influence of ADL limitation on QoL is also uncertain. Banerjee and
colleagues found strong associations between low QoL and low PADL
function in proxy ratings and in cohorts with severe dementia (88).
Andrieu and colleagues found that lower PADL function was associated
with reduced self-reported QoL, but not in proxy-rated QoL (87). Heggie
and colleagues found this relation in both patient- and proxy-rated QoL
(89).

Giebel and colleagues investigated the deterioration of PADLSs through
stages of dementia severity and its impact on proxy rated QoL. They
found that in some European countries, the impact of lower PADL
functioning was only associated with the QoL of groups with mild
dementia, while in other countries (France and Germany), there were
associations with low PADL functioning and QoL across all stages of
dementia severity. When analysing the impact of the total study
population, they found that impairments in PADL were associated with
QoL at all stages of dementia severity, though not on all PADL items.
While dressing, bathing, and transfer were the most affected areas,
transfer, feeding, and toileting were less affected by dementia severity
and were not associated with poor QoL (98).

Other factors that have been included in analyses of associations with
QoL where there is low or no evidence of association are age, education,
ethnicity, gender, dementia subtype, insight or awareness, caregiver
characteristics, and care setting (88).
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2.4 Conceptual framework

2.4.1 Health service research

“Health service research (HSR) is a branch of health research that is
concerned with the relation between the provision, effectiveness, and
efficient use of health services and the health needs of the population.”
The primary goal of health service research is to produce a reliable and
valid knowledge base to guide the development of appropriate, effective,
cost-effective, efficient, and acceptable health services on the primary
and secondary levels (99).

The main points of interests are the population’s need and demand for
health services in relation to the supply, use, and acceptability of health
services, quality and efficiency, the appropriateness of health services in
relation to cost-effectiveness, and patient outcomes regarding health and
perceptions of health, health-related quality of life, and satisfaction with
the outcome (99).

2.4.2 Andersen’s Behavioural Model of Health Service
Use

The main focus of the thesis was to gain more knowledge about the
situation at home for persons with dementia by describing different
aspects in care use, identifying factors influencing care utilization and
investigating changes in the QoL and analysing factors associated with
these changes. Andersen’s Behavioural Model of Health Service Use
was used to provide a conceptual framework for formulation of research
questions and design of the studies presented in this thesis (1). The model
was initially developed by Ronald M. Andersen in the late sixties in the
U.S., aiming to inform and explain the use of health care from an
individual consumer’s perspective by predisposing, enabling, and need
factors (Figure 1). Later, the model was expanded, now includes not only
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health care use but also health outcome, including QoL, and feedback
loops.

The original behavioural model “suggests that people’s use of health
services is a function of their predisposition to use services, factors which
enable or impede use, and their need for care.”

Figure 1. The initial behavioural model (1)

PREDISPOSING » ENABLING » NEED __, USE OF HEALTH
CHARACTERISTICS RESOURCES SERVICES

Demographic Personal Family Perceived
Social Structure Community (Evaluated)
Heazlth Beliefs

The predisposing characteristics in the original model include
demographic characteristics such as age and gender, which represent
biological imperatives suggesting the likelihood of health-seeking
behaviour. Social structure is a broader concept “determining the status
of a person in the community, his or her ability to cope with presenting
problems and commanding resources to deal with these problems, and
how healthy or unhealthy the physical environment is likely to be.”
Measures to assess social structure are typically education, occupation,
and ethnicity. Also, social networks, social interactions, and culture may
influence social structure. “Health beliefs are attitudes, values, and
knowledge that people have about health and health services that might
influence their subsequent perceptions of need and use of health
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services.” Later, also genetic factors and psychological characteristics,
including mental dysfunction, cognitive impairment, and autonomy have
been suggested as predisposing characteristics.

The enabling resources include resources that are both personal and those
in the community. To enable health-seeking behaviour, the community
needs health personnel and facilities available where people live and
work. The people must have the “means and the know-how to get to
those services and make use of them.” Examples of measures for
enabling resources are income, health insurance, a regular source of care,
and travel and waiting times. The organization of health care delivery is
also an important enabling resource. For example, in Norway, the health
system is divided between primary and specialist care, where specialist
care is run by the state, while municipalities run primary care. There are
possible differences in the organization and delivery of health care
between municipalities and health regions that can influence the
individuals’ use of healthcare, such as geographical distance to hospitals
and the availability of nursing home beds.

According to Andersen, need can be interpreted both as a biological
imperative and as a “perceived need,” which is largely a social
phenomenon. When appropriately modelled perceived need can be
explained by social structure and health beliefs, while need as a
biological imperative is better represented by the professionally
evaluated health status and need for medical care. “While perceived
need can help us understand care-seeking and adherence to a therapeutic
regimen, evaluated needs are more closely related to the kind and amount
of treatment provided after a patient has presented himself to a
professional health care provider.” As the behavioural model evolved,
“Health Care System” was included, “giving recognition to the
importance of national health policy and the resources and organization
in the health care system as important determinants of the population’s
use of services, as well as patterns over time.” “Consumer Satisfaction”
was also added as a specific outcome of service use as it was realized
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that utilization needs to be examined in the context of health outcomes
and will work as a feedback loop effecting future care seeking behaviour.
Later “External Environment” was added as a determinant of health care
use in recognizing that the physical, political, and economic environment
plays a role in the use of health services. At the same time, “Personal
Health Practices” was added to recognize that diet, exercise, and self-
care interact with the use of formal health services to influence health
outcomes. Over time, the behavioural model became more dynamic and
recursive and included health status outcomes explicitly (Figure 2). The
emerging model “portrays the multiple influences on health services’ use
and, subsequently, health status. The feedback loops show that
“outcome, in turn, affects subsequent predisposing factors and perceived
need for services as well as health behaviour.” The initial concept of the
behavioural model has been criticised for favouring increased use of
health services. Andersen, on the other hand, advocates that the model is
nonnormative regarding utilization and that the purpose is to discover
conditions that facilitate or impede utilization (1).

Figure 2. A revised version of Andersen’s Behavioural Model of Health Service Use
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When new policies are implemented to increase access to health care, the
degree of success is determined by the mutability of the variables
targeted in the intervention, or the variables explaining utilization.
Demographic variables, such as age and gender and social structures,
such as ethnicity and education, are considered to have low mutability,
as they cannot be altered. Need, health beliefs and enabling factors are,
on the other hand, believed to have medium and high mutability,
respectively, as they can be altered and are more strongly associated with
utilization. Need was initially considered non-mutable as it was regarded
as the “immediate reason for use to take place.” However, as the model
developed, it has been discovered that perceived need may be increased
or decreased through health education programs, or by changing the
financial incentive to seek service. Also, evaluated need may be altered
by the imposition of clinical guidelines or managed care systems (1).

Measures of access and health outcome

The behavioural model provides measures of access to health care.
“Potential access is defined as the presence of enabling resources. More
enabling resources provide the means for use and increase the likelihood
that use will take place. Realized access is the actual use of health
services, while equitable and inequitable access is defined according to
which predictors of realized access are dominant.” Equitable access
occurs when demographic characteristics and need factors account for
most of the variance in use, while inequitable access takes place when
social structure, health beliefs, and enabling factors account for most of
the variance in use. When health outcome was included in the model in
the nineties, there was a growing “recognition that health services should
have something to do with maintaining and improving the health status
of the population. Both as perceived by the population and as evaluated
by professionals.” The inclusion of health outcomes provided the
possibility to extend measures of access particularly important for health
policy and reform. “Effective access” is achieved when the use of health
services leads to improved health status and improved satisfaction, and
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“efficient access” is realized when the level of health status or
satisfaction increase relative to the amount of health care services
consumed (1).

Quality of life

QoL is a health outcome that is closely related to HSR. Andersen and
colleagues describe a symbiotic relationship between HSR and QoL
where the HSR paradigm provides guidance for including structure and
process in designing QoL studies as well as to suggest what leads to QoL
improvement. “HSR supplies ways to conceptualize and relate many
important forces that contribute to QoL in addition to specific clinical
interventions.” While the goal of studies of health service utilization in
the early years of the HSR paradigm (70’s and 80’s) was to improve
access to care, and change the organization and delivery of care, QoL has
become a key outcome. “QoL outcomes indicate the ultimate value of
studies of organization, finance or use of health services” (100).

“Evidence that QoL is improved on, or at least maintained by,
interventions in the way health services are organized and financed
(structure) or by changes in type, mix and ways of providing these
services (process) validates HSR.” QOL and physiological health are the
key health status outcomes in the HSR paradigm. While HSR informs us
what structure and process that works best, increased QoL is the payoff
of improved health service.

Relevance for this thesis

Andersen’s Behavioural Model is firmly anchored in the HSR paradigm
and provides an excellent framework for designing health care utilization
studies. The model links demographic, social, and clinic factors to the
outcome variables, health service use, and QoL, and thus can be applied
to all three studies included in this thesis. In work with the thesis,
Andersen’s Behavioural Model provided a conceptual framework for
selecting dependent and independent variables in the three studies,
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although within the limits of the datasets. It also provided a framework
in which to contextualize and interpret the findings.
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3 Aims and research questions

To explore the use of primary health care services in home-
dwelling persons with and without dementia receiving
municipal care services and to analyse the associations between
the outcome and individual and demographic factors.

To describe longitudinal changes in patient- and proxy-rated
QoL in a home-dwelling population, to assess the difference in
QoL between persons with and without dementia and to explore
whether dementia and other factors are associated with changes
in QoL.

To describe the resource use in formal and informal care in
home-dwelling persons with dementia during the last month
preceding NHA, to describe providers of informal care - both
the closest caregivers and the extended social network - and to
analyse clinical and sociodemographic factors potentially
associated to the use of care.
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4 Material and methods

4.1 The REDIC project

This thesis is part of the project Resource Use and Disease Course in
Dementia (REDIC) conducted in Norway in 2012-2015 (3). The REDIC
project was funded by the Norwegian Directorate of Health and led by
the Research Centre for Age-related Functional Decline and Disease at
Innlandet Hospital Trust with contributions from other Norwegian
research centresl. The REDIC project was designed to improve
knowledge about the disease course of dementia and the use of health
care resources by persons with dementia (101). This was done by
evaluating the use of health and social services in primary and secondary
health care as well as measuring the extent of informal care provided to
persons with dementia. Additionally, the Norwegian Directorate of
Health wanted an estimate of the costs related to dementia, factors
predicting utilization and costs, projection of the future number of
persons with dementia, and an exploration of the health-related QoL.
Representative samples of persons with dementia at different stages of
the disease were followed up to three years, and data on the use of health
and social services were collected in order to estimate the resource use
from a societal point of view. In the following chapters, findings from
the REDIC project relevant to the scope of thesis, will be presented.

In all, 5,630 persons from five cohorts were included in the REDIC
project. Cohort 1 from the Norwegian dementia registry (NorDem)
included 3,821 persons from memory clinics in Norway. Dementia was
diagnosed in 1,716 (45%) of the included.

! Dept. of Health Management and Health Economics, University of Oslo, Helse Sgr-
@st, Health Services Research Centre, Akershus University Hospital, and The Regional
Centre for Elderly Medicine and Cooperation (SESAM), Stavanger University
Hospital.
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Cohort 2 — DemiNor included 229 home dwelling persons recruited by
municipality dementia teams around Norway. Based on the clinical data,
197 of the participants in the DemiNor cohort were classified with
dementia. Cohort 3 — Course of Dementia and Neuropsychiatric
Symptoms Among Community-dwelling Elderly Receiving In-home
Care (CONSIC) - included 1,001 randomly selected home dwelling
recipients of municipality health and social care aged 70 years or older.
After the procedures described in chapter 4.5.1., dementia was diagnosed
in 415 participants (41%) at BL. The first follow-up assessment (FU1)
was completed after 18 months and included 599 participants of which
241 (40%) were diagnosed with dementia. The second follow-up
assessment (FU2) was completed after 36 months including 453
participants of which 158 (35%) were diagnosed with dementia. Cohort
4 — REDIC-Nursing Home (REDIC-NH) - included 696 patients newly
admitted in nursing homes that were followed every six months or until
death. According to the procedures described in chapter 4.5.1., dementia
was diagnosed in 580 participants at BL. Cohort 5 — “the controls” -
consisted of 112 participants without dementia or depression. Controls
were recruited by newspaper ads, at a senior centre, and some home care
recipients.

In the five included cohorts of the REDIC project, a total number of
2,771 participants had dementia. In November 2015, a comprehensive
report titled Resource Use and Disease Course in Dementia (REDIC) (3)
was published (a summary of the report is provided in the appendix).

In this thesis, Paper | and Paper Il are based on data derived from the
CONSIC study (cohort 3), while Paper Il is based on REDIC-NH
(cohort 4).
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4.2 Research design

We adopted a quantitative research design that enabled us to describe
outcomes of interest and to analyse variables associated with the
outcomes.

In Paper | we applied a prospective longitudinal design over the course
of 18 months. We collected demographic and clinical data about the
participants and the caregivers from the CONSIC cohort and merged the
data with the 18-months’ use of primary health care services.

In Paper Il we applied a prospective longitudinal design over 18 months
using the first and second follow-up data of the CONSIC cohort to
describe developmental trajectories of QoL in the cohort.

In Paper 111 we used a cross-sectional design. Data on the use of formal
and informal care during the month before admission to a nursing home
was obtained from the REDIC-NH cohort, a cohort of newly admitted
patients and their caregivers.

4.3 The CONSIC cohort

Papers | and 11 are based on data from the CONSIC cohort. An overview
of all measures obtained from the CONSIC and the REDIC cohort is
presented in Table 1.

4.3.1 Setting, inclusion criteria, and data
collection
The CONSIC cohort consisted of people 70+ years old receiving in-
home care. Participants were recruited from 19 municipalities in the

counties Hedmark, Oppland, Oslo, @stfold, and Buskerud. Both rural
and urban municipalities of various sizes participated in the study.
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To be included, participants had to be aged 70 years or older, receiving
domiciliary care, and have a next of kin who looked after them at least
once a week. The data were collected at three time-points: at baseline
(BL), after 18 months (FU1), and at 36 months (FU2). BL inclusion
started in April 2009, and the final assessment took place in December
2013. In total, 134 assessors, mostly nurses, physiotherapists, and
occupational therapists interviewed participants and their next of kin. All
assessors participated in a two-day training program prior to the BL
assessment and the first FU assessment as well as a six-hour training
program before the second FU assessment. Most of the interviews were
completed in the participants’ own homes simultaneously with
participants and their next of kin. However, due to practical
considerations, 67 next of kin interviews (6.7%) were completed by
telephone within two weeks of the participant interview. Written
informed consent was collected from participants and their next of kin
before the interview. If the participants lacked the ability to consent, their
next of kin were given the opportunity to deny the participation. This
was in accordance with the ethical approval. A detailed overview of
measures included in the CONSIC study and of the measures analysed
in Papers | and Il is provided in Table 1. The interviews with the
participants included demographic data about the participants, level of
physical activity and nutrition, medications, quality of life, cognitive
status, and level of need of care. The following data were obtained from
interviews with the next of kin: a proxy evaluation of the participants’
QoL, assessments of the participants’ physical and instrumental ADL
functioning, NPS, symptoms of depression, and clinical evaluation of
dementia severity. An evaluation of the use of health services was
performed by applying the instrument Resource Utilisation in Dementia
(RUD), though on BL assessments RUD was only performed with the
last 300 participants.
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4.3.2 Participants

Of all eligible persons, 1,796 were randomly selected and invited to
participate. Of these, 795 refused participation. Thus, 1,001 were
included in the BL assessment. A flowchart of the inclusion and dropouts
in CONSIC is provided in Figure 1. Data on the 795 eligible persons not
included were not collected. Hence, we could not perform comparative
analysis between included persons and persons not included at BL.

Between BL and FU1 there was a dropout of 402 participants (40.2%).
Besides death (180, 18.0%), the most frequent reason for dropping out
was lack of consent for further participation (146, 14.6%), as new
consent for further participation was needed due to a revised study
protocol. Other reasons for dropping out were moving out of the area (2,
0.2%) and miscellaneous (74, 7.4%). For many participants in the
miscellaneous group, the examination was not possible within the
required timeframe. Comparative analysis of included participants
versus dropouts at FU1 showed that dropouts were older (p=0.013), were
marginally more often males (p=0.038), had slightly lower IADL
functioning (p=0.017), had lower PADL (p<0.001), and had poorer
general medical health ratings (p<0.001).

Between FU1 and FU2, another 187 (31.2%) participants were lost due
to death (70, 11.7%), admission to long-term care (36, 6.0%), refusal to
participate (30, 5.0%), moved out of the area (1, 0.2%), and
miscellaneous reasons (50, 8.3%). Compared with the participants at
FU2, the dropouts were older (p<0.001) and had more impaired
cognitive function (p<0.001), lower IADL (p<0.001) and PADL
(p<0.001), and poorer GMHR (p<0.001). Also, the proportion of women
was higher (p=0.040).
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Figure 3: Flow chart of CONSIC.
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4.4 The REDIC-NH cohort
Paper I11 is based on data from the REDIC-NH cohort.

4.4.1 Setting, inclusion criteria, and data
collection

The Resource Use and Disease Course in Dementia - Nursing Home
(REDIC-NH) cohort was one of five cohorts employed in the REDIC
project. All measures included in the REDIC-NH study and those
analysed in Paper 11 are provided in Table 5.

The REDIC-NH was a convenience sample of people newly admitted to
nursing homes from municipalities in Hedmark, Oppland, Nord-
Trendelag, and the municipality of Bergen. Inclusion criteria were
persons a) 65 years or older, or b) with dementia irrespective of age at
admission to the NH, and c) with an expected stay in the NH of more
than four weeks and expected survival of six weeks or more as judged
by the nursing home physician. The participants and the next of kin were
included at admission to the NHs.

The REDIC-NH study aimed to include participants and collect BL data
within four weeks after NH admission with FU assessments taking place
every six months until death. Inclusion of participants started in March
2012 and ended in November 2014.

In total, 47 small and large nursing homes located in rural and urban
areas took part in the data collection. Four nursing homes withdrew
during the study period because of a substantial workload related to the
data collection. The data was collected by healthcare workers, mainly
registered nurses (74%), in the nursing homes. The data collection was
supervised by ten research nurses from the study partners. Before the BL
assessment, the research nurses underwent a five-day training program,
while the health workers in the nursing homes underwent a three-day
training program. Data were collected through structured interviews with
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the patients, the next of kin, and the caregivers in the nursing homes.
Demographic data were collected through a review of patient
documentation. Although the data collection at BL was planned to be
completed within four weeks after inclusion, this time frame could not
be maintained, and the mean interval between admission and completion
of the BL assessments was 10.7 weeks (ranging 0-56).

In Paper 111 we used a subsample of the REDIC cohort (N=395). The
inclusion criteria for the subsample were a diagnosis of dementia,
permanent admission to the nursing home, and a completed Resource
Utilization in Dementia (RUD) questionnaire.

Table 1. Measures in CONSIC and REDIC-NH and measures used in paper I-111.

Data collected CONSIC | Paper | Paper | REDIC- | Paper
I 1 NH Il

Resource use
RUD X! X X
Quality of life
QoL-AD X X
QUALID
EQ-5D X
15D
Neuropsychiatric
symptoms

NPI

CSDD

Diagnosis

Type of dementia X
according to an
algorithm

No dementia, X X X X X
MCI, or dementia
according to
experts

XX | XX

X | X
X
X

X | X
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Cognition
MMSE

SIB-8

IQCODE

CDR
Clock-drawing
test

Level of function
PSMS-IADL
PSMS-ADL
IPLOS

Physical
measures

Blood  pressure X
and pulse

BMI

SPPB
Miscellaneous
CAM

Drug use (regular X
prescription)
GMHR X X X
CCI X
MOBID-2
UPDRS-6
RSS-caregiver
stress
Performed in 300 of the BL sample

XX | XX

XX |X]| X

XXX
X
X
X

X | X

XX [X|X([X]| XX

RUD = Resource Utilization in Dementia, QoL-AD = Quality of Life in
Alzheimer’s Disease, QUALID = Quality of Life in Late Stage Dementia,
NPI = Neuropsychiatric Inventory, CSDD = Cornell Scale for
Depression in Dementia, CAM = Confusion Assessment Method, MCI =
Mild Cognitive Impairment, MMSE = Mini Mental Status Examination,
SIB-8 = Severe Impairment Battery — 8 items, IQCODE = Informant
Questionnaire on Cognitive Decline in the Elderly, CDR = Clinical
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Dementia Rating, I-ADL = Instrumental Activity of Daily Living, PSMS
= Physical Self Maintenance Scale, BMI = Body Mass Index, SPPB =
Short Physical Performance Battery, GMHR = General Medical Health
Rating, CCI = Charlson’s Co-morbidity Index, MOBID-2 =
Mobilisation Observation Behaviour Intensity Dementia, UPDRS =
Unified Parkinson's Disease Rating Scale, RSS = Relative Stress Scale.

4.5 Clinical assessments

In this chapter, the clinical assessments used in the three papers will be
presented and discussed.

4.5.1 Assessment of cognitive function, severity
of dementia, and research diagnosis of
dementia

To assess the cognitive status of the participants, the Mini Mental State
Examination (MMSE), a screening tool for cognitive decline that
measures cognitive abilities such as attention and orientation, recall,
calculation, language skills, and construction, was used. The MMSE is
scored from 0-30, where higher scores denote better cognition (102). The
MMSE is a valid and reliable test for cognitive function that separates
persons with cognitive impairment from persons with unimpaired
cognition and can detect changes in cognitive state when a person
recovers or deteriorates. Other advantages are that it is widely used,
swiftly administered, has relatively low practice effect, and can therefore
be used for serial measurements (102). However, the MMSE has been
criticized for having too few assessments of memory (3 out of 30 points),
therefore being less sensitive to mild cognitive impairments and
dementia. Moreover, executive functions are under-represented, causing
the MMSE to show low sensitivity to frontal lobe dysfunction. It also has
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an educational bias in which subjects with higher educational levels
systematically score higher than those with lower levels (103).

To assess the severity of dementia, we used the Clinical Dementia Rating
(CDR) scale (33). The CDR covers six domains of cognitive and
functional performance (memory, orientation, judgement and problem
solving, community affairs, home and hobbies, and personal care) and is
evaluated based on all available information about the patient. Each item
isscored 0, 0.5, 1, 2, or 3, where higher scores denote higher impairment.
A global score is calculated using an algorithm that gives precedence to
the memory item. A global score of ‘0’ indicates no dementia; ‘0.5’
indicates questionable dementia; ‘1’ is considered to indicate mild
dementia, ‘2> moderate dementia, and ‘3’ indicates severe dementia. For
statistical purposes, we applied the CDR Sum of Boxes (CDR-SOB)
where all the item scores of the CDR are added giving a total score that
ranges from 0-18 and is treated as a continuous variable (104).

Participants in both cohorts were given a research dementia diagnosis by
psychiatrists Geir Selbaek, M.D., and Sverre Bergh, M.D., based on all
collected information regarding cognitive function, ADL, functioning,
and neuropsychiatric symptoms (NPS). The two experts independently
classified whether the participants were without cognitive impairment,
had a minimal cognitive impairment according to the Winblad criteria
(105), or had dementia according to the ICD-10 criteria (106). If the two
experts did not reach consensus, they consulted a third expert. Although
this is a swift method for evaluating dementia status retrospectively, the
precision may be questionable. The expert did not meet the participants
and had to decide whether the participants had MCI, dementia, or no
dementia based on assessments completed by other health professionals.
Although these assessments included several measures of cognitive
impairment, there was less available information about possible
concurrent infections or comorbidities that may have caused temporary
impairments of cognition in the participants.
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4.5.2 Assessment of ADL functioning

To assess physical and instrumental functioning, we used the Physical
Self-Maintenance Scale (PSMS) containing a six-item PADL scale and
an eight-item IADL scale (five items for men) (107). The PADL scale
places dependencies into the following six categories: toileting, eating,
dressing, grooming, physical ambulation, and bathing. Each item is
scored from ‘1’ =total independence to ‘5’ = total dependence. The total
score thus ranges from 5 to 30. The IADL scale is made up of eight items
for women and five for men (historically the items food preparation,
laundering, and housekeeping are excluded) (107). Each item on the
scale is scored either ‘0’ (dependent) or ‘1’ (independent), and a mean
score is calculated by adding all item scores and dividing by the number
of items.

4.5.3 Assessments for neuropsychological
symptoms

Symptoms of depression were assessed with the Cornell Scale of
Depression in Dementia (CSDD). The CSDD is conducted based on an
interview with caregivers or health professionals and the patients and
includes 19 items that are scored either ‘0’ indicating symptom not
present, ‘1’ indicating mild or intermittent symptom, or ‘2’ indicating
severe symptom. The total score is calculated by adding all item scores,
resulting in a score ranging from 0-38, where a higher score indicates
more severe depression, and 8 or higher indicates depression (108).

Neuropsychiatric symptoms (NPS) were assessed using the
Neuropsychiatric Inventory (NPI) (109). The NPI is based on interviews
with the caregivers and considers 12 types of NPS that are evaluated
based on presence (no/yes/not applicable), frequency (1-4), and intensity
(1-3). A total score ranging from 0-144 is calculated by multiplying

42



Material and methods

frequency by intensity on present symptoms and adding all items. A
higher score denotes more severe NPS.

Using BL data from the CONSIC cohort, we identified three sub-
syndromes of the NPI based on a principal component analysis with
direct oblimin rotation. The components were extracted based on the
Kaiser criterion (factors with eigenvalues under one are dropped) and
inspection of the screen plot. We termed the sub-syndromes ‘agitation’,
‘psychosis’, and ‘affective symptoms.’ ‘Agitation’ was composed of the
items agitation/aggression, euphoria, disinhibition, aberrant motor
behaviour, and irritability; ‘psychosis’ was composed of the items
delusions and hallucinations; and ‘affective symptoms’ was composed
of the items depression, anxiety, and apathy. The item
agitation/aggression also correlated with the ‘psychosis’ subsyndrome,
but in line with previous research and clinical experience, we chose to
include it in the ‘agitation’ sub-syndrome (110).

4.5.4 Assessment of physical health

Physical health was assessed by the categorical General Medical Health
Rating scale (GMHR) which rates health into four categories: poor, fair,
good, and excellent. The GMHR was developed to evaluate physical
health in persons with dementia and is scored by health professionals
who know the patients and their past medical history. The inter-rater
reliability is excellent (weighted kappa = 0.91), and it has strong
predictive qualities for comorbid conditions, impaired ADL, falls, and
mortality (111).

4.5.5 Assessment of the use of GP and
municipality emergency health services in
Paper |

In Paper |1 we merged the demographical and clinical data of the included
participants with registry data on the use of GP and municipality
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emergency health services from the Norwegian Health Economic
Administration, the public agency responsible for financial
reimbursement of primary care services in Norway. In addition to the use
of GP and emergency services, the diagnoses causing the contact as
registered according to the International Classification of Primary Care
(ICPC-1) were obtained from the Norwegian Health Economic
Administration.

4.5.6 Assessment of QoL in Paper Il

To assess QoL, we used the dementia-specific tool Quality of Life in
Alzheimer’s Disease (QoL-AD) (112). The QoL-AD was developed to
assess QoL in cognitively impaired individuals and is a well-established
and recommended disease-specific QoL instrument (81, 113). An
evaluation of QoL questionnaires’  suitability for psychosocial
interventions in dementia suggested that QoL-AD is the preferred
measure for QoL in Alzheimer’s and related dementias (81).

The QOL-AD was introduced by Logsdon and colleagues in 1999 and
tested for reliability and validity in a large sample of persons with
Alzheimer’s disease and their caregivers (78, 112). It consists of a patient
version and a proxy version, where both versions rate the patient’s
current QoL. The QoL-AD consists of 13 domains (Figure 4), which
reflect four conceptual domains of QoL in older adults previously
described by Lawton (“perceived QoL,” “behavioural competence,”
“psychological status,” and “interpersonal environment”) (114). The
QoL-AD questionnaire is written in clear and direct language that
facilitates its use with cognitively impaired persons. Responses are
structured in a four-choice format (1 ‘poor’ to 4 ‘excellent”) consistent
across all questions. The score is calculated by adding the scores on all
items giving a total score ranging from 13 to 52 (78).

Figure 4. The QoL-AD (Participants Version) (74)
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Instructions: Interviewer administers according to standard
instructions. Circle participants responses.

Physical health Poor Fair Good Excellent
Energy Poor Fair Good  Excellent
Mood Poor Fair Good Excellent
Living situation Poor Fair Good  Excellent
Memory Poor Fair Good Excellent
Family Poor Fair Good  Excellent
Marriage Poor Fair Good Excellent
Friends Poor Fair Good  Excellent
Self as a whole Poor Fair Good  Excellent

Ability todo choresaroundthe Poor  Fair Good  Excellent
house
Ability to do things for fun Poor Fair Good  Excellent

Money Poor Fair Good Excellent
Life as a whole Poor Fair Good Excellent
Comments:

The QoL-AD has good psychometric properties and can be used in a
wide range of dementia severity. Both the patient- and proxy-rated
version of QoL-AD have shown excellent reliability («=0.84 and 0.86,
respectively), however, agreement between patient-ratings and proxy-
ratings is low (r=0.19) (78). Content validity, when assessed
qualitatively by a large group of health workers, is good, and construct
validity assessed by Pearson correlation coefficients between the QoL-
AD and the four hypothesized domains were mostly significant in favour
of the hypothesized directions (e.g., higher QoL related to less
impairment in behavioural competence) (78, 79). Although Logsdon and
colleagues discourage the use of the QoL-AD with persons who have an
MMSE score lower than 10 because of difficulties understanding and
answering the questions adequately, persons with an MMSE score as low
as three have been able to complete the questionnaire satisfactorily (79).
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In Paper Il we assessed participant- and proxy-rated QoL separately at
FU1 and FU2 in the CONSIC sample using the QoL-AD. To simplify
this for the reader, we chose to refer to FU1 as BL and FU Il as FU | in
Paper Il and in the synopsis, when referring to Paper 1. The participants
evaluated their own QoL, while the proxies were asked to evaluate the
participants’ QoL-AD based on how they believed the participants would
evaluate their own QoL. In addition to total QoL scores, we also
calculated scores on three subscales of the QoL-AD previously identified
by Revell et al. (115). The three subscales were physical well-being,
containing the items physical health, energy, ability to do chores, and
ability to do things for fun; social well-being, containing the items living
situation, family, marriage, friends, and money; and psychological well-
being, containing the items mood, memory, self, and life as a whole.

4.5.7 Assessment of resource use in Paper Il

To assess the use of formal and informal care, we used the Resource Use
in Dementia questionnaire. Developed by Wimo and colleagues to
capture resource use in persons with dementia in a clinical trial setting,
the RUD questionnaire has been used in several cost of illness studies
(116). It collects information about the participants’ use of formal and
informal care. Formal care data include length of in-hospital stay,
reason(s) for admission, and type of ward; visits to emergency rooms;
use of other primary care services including GP (number of visits); use
of home care services (home nursing, home help, food transportation,
day care, transportation, and others). Informal care includes
demographic data on the closest caregiver, including the caregiver’s
working situation, and direct care time by the closest caregiver
concerning ADL, IADL, and supervision of the participant. In a revised
version of RUD applied in Paper I11, the evaluation of informal care also
includes information about other contributors of informal care and the
time they spent caring for the participant.
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In Paper I11 the assessments were carried out through interviews with the
patients and the closest family caregivers. Outcome variables were hours
of formal care provided by the professional home services, informal care
by the primary caregivers, and informal care by the wider social network
captured from the RUD questionnaire. The information regarding
informal care by the primary caregiver was recorded in regard to three
aspects: 1) the time used to help the participant with personal activity of
daily living (PADL), 2) the time used on instrumental ADL (IADL), and
3) the time used on supervision such as helping the participant with
orientation or preventing behaviour that is distressing to the participant.
The total informal care time by the primary caregiver was calculated by
summarizing all three aspects. In some cases, this sum exceeded 24 hours
per day, and we therefore had to set the total informal care time to 24
hours per day. Despite the challenge with the recall of the caregivers, the
RUD has been validated in both residential and community care settings
and is considered a reliable measure of resource utilization (116, 117).

4.6 Statistical analysis

Descriptive statistics: Means, standard deviations, numbers, and
percentages were calculated to describe demographical and clinical
variables in the study cohorts.

Comparison of groups: In Paper | a comparison of included versus not
included participants, as well as those who did not visit their GP versus
those who had at least one consultation per year, was performed by
Student’s t-test for continuous variables and y?-test or Fisher’s exact test
for categorical variables. In Paper Il differences between participants
with and without dementia and included versus dropouts at FU1 and FU2
were assessed by Student’s t-test (with unequal variances assumed in the
dementia versus the non-dementia group) for continuous variables and
by y2-test or Fisher’s exact test for categorical variables. In Paper I,
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using Student’s t-test, we compared hours of formal and informal care in
co-resident participants versus non-co-resident participants, female
versus male participants, and participants with primary caregivers
holding jobs versus participants with caregivers who did not work. In all
papers, we assessed the distribution of continuous variables by
inspecting the histograms to ascertain whether the variables were
normally distributed.

Assessments of the relationships between dependent and
independent variables:

In Paper | the dependent variable of interest was consultations with the
GP. Due to a strongly skewed distribution, we categorized the number of
GP visits into 0, 0-2, 2-4, 4-7, and >7 consultations. We then assessed
the relationship between the categorized GP consultations and a set of
pre-defined patient characteristics as independent variables. First,
bivariate ordinal regression models were estimated, followed by a
multiple ordinal regression model without and with adjustment for a
confounder GMHR.

In Paper Il, as an exploratory approach, we estimated group-based
trajectory models (GBTM) to identify potential distinct homogenous
subgroups of participants following similar paths in patient-rated and
proxy-rated QoL-AD. The GBTM approach is motivated by historical
tradition of group-based theorizing that there might be subgroups in the
population following similar developmental trajectories in an outcome
of interest. The GBTM method is designed to identify clusters of
individuals, or groups, based on individual profiles by using certain
statistical criteria. After identification, key characteristics and clinical
symptomology of individuals sharing similar developmental pathways
can be assessed and compared between identified groups. To determine
the number of groups that best represents the heterogeneity in
developmental trajectories, or the best model fit, a set of decision criteria
is applied. Bayesian information criteria (BIC) and Akaike’s information
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criterion (AIC) are commonly employed to assess model fit by balancing
model complexity (numbers of parameters) versus goodness of fit to the
sample data. A smaller value of AIC or BIC means a better model.
Entropy is then employed in the model selection to evaluate
classification accuracy by averaging individual posterior probabilities
within each class, with values closer to 1 indexing greater precision
(ranging 0 to 1) (118).

Using GBTM, we were able to identify the subgroups with similar
longitudinal changes. AIC and BIC were applied to identify the best-
fitting models. In addition, a reasonable sample size in each group, non-
overlapping 95% confidence intervals (Cl), and average within-group
probability higher than 0.7 was required.

Kappa statistic was calculated to assess the agreement between the
group-belonging of patients and proxies. A low kappa value (close to 0)
indicates poor agreement (patient and proxy often belong to different
groups), while a high kappa (close to 1) indicates high agreement (patient
and proxy are often in the same group).

Bivariate and multiple nominal regression models were then estimated
to identify potential characteristics associated with group membership.
We included interaction terms between all independent variables and the
dichotomous variable dementia into the multiple regression models and
eliminated excessive interactions by AIC. Results were presented as
odds ratios (OR) with the corresponding 95% CI and p-values.

In Paper 111 bivariate and multiple linear mixed models were estimated
to assess the associations between predefined covariates and the three
outcome variables: informal care by the primary caregiver, informal care
by the wider social network, and formal care. Random effects for nursing
homes were included in the models. We performed stratification by the
living situation by including interaction terms between the dichotomous
variable co-residency and all covariates. Interactions with p<0.1 were
kept in the model.
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All statistical tests were two-sided, and results with p-values below 0.05
were considered statistically significant. In Paper | we used the program
SPSS™ 22.0 (SPSS Inc, Chicago, USA) for all statistical analyses. In
Paper Il we used SPSS™ 23.0 and STATA version 14, and in Paper Il
we used SPSS™ 25.0 and SAS version 9.4.

Additional statistical procedures performed after publication of
Paper 1.

Due to the substantial loss of participants during follow up in the study,
important differences between included and excluded participants might
have occurred. This is illustrated in Table 1 of Paper I. We have applied
the inverse probability weighting to account for selection bias as good as
available data allows. Baseline characteristics listed in Table 1 of Paper
I were entered into a logistic regression model with included/excluded
as outcome variable. The multiple logistic regression model was reduced
by AIC. In this way, we excluded several unimportant covariates with
respect to the outcome variable. According to AIC, the following
variables were kept in the model: age, gender, MMSE, GMHR, and
dementia status. The model was then used to predict the probability of
participation for each participant in the sample. The inverse of this
probability was used to define weights for each participant included into
the ordinal regression model.

4.7 Ethical considerations

The data collected was treated and analysed in accordance with the
Helsinki Declaration. Participation in CONSIC and REDIC-NH was
based on informed consent by the participant or the next of kin in cases
where the participant him/herself was not able to consent. In the
published version of Paper | and Paper Il it was stated that “all
participants gave informed written consent”. This statement is inaccurate
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as consents were also obtained from caregivers in cases were the
participant did not have the capacity to consent. The data collection in
CONSIC was approved by the Regional Ethics Committee south-east
2010/119 and for REDIC-NH by the Regional Ethics Committee south-
east 2011/1738.
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Intentionally left blank
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5 Summary of the results

5.1 Paper |l

We report that people with moderate to severe dementia had fewer
consultations with their GP compared with those with mild or no
dementia (3.7 versus 5.8 per year, p=0.004) (Figure 2). Higher age was
associated with fewer visits to the GP, while a heavier burden of affective
symptoms was associated with more visits.

Figure 5: GP visits per year related to CDR score.

0 05 1 >=2
COR

CDR 0: N=214; CDR 0.5: N=212; CDR 1: N=104; CDR 2: N=57; CDR 3: N=3;
missing =9

CDR 2 and CDR 3 are combined into one category (CDR score >=2) due to a low
number of patients with CDR 3.

CDR = Clinical Dementia Rating scale, GP = General Practitioner

The additional analysis including an inverse probability weighting to
account for selection bias due to high drop-out rate between BL and FU1
in the CONSIC cohort provided slightly different results. The previously
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published bivariate and multiple ordinal regression models (table 2)
show that two more variables (agitation and psychosis) became
significant after applying the inverse probability weighting approach.
For every point increase on the agitation subscale the odds for belonging
to a higher category of GP visits is reduced by 4%, while for every point
increase on the psychosis subscale the chance for belonging to a higher
category of GP visits is reduced by 8%.
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Table 2. Ordinal regression (reference category >7) — published results adjusted by
applying inverse probability weighting approach to adjust the estimates for dropouts

and in this way to control for possible bias.
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5.2 Paper ll

Three groups in patient-rated QoL-AD and three groups in proxy-rated
QoL-AD were identified, with trajectories illustrated in Figure 6 and
Figure 7, respectively. There were three different BL levels of patient-
rated QoL-AD (Group-1 n = 80, Group-2 n = 249, Group-3 n = 83) and
three different BL levels of proxy-rated QoL-AD (Group-1 n = 165,
Group-2 n =199, Group-3 n = 48), as judged by non-overlapping 95%
CIl. For both patient- and proxy-rated QoL, Group-1 represents the
participants with the lowest QoL score at BL. The changes in QoL were,
however, small and non-significant except for Group-2, which showed a
small but statistically significant reduction in patient-rated QoL. The
agreement between the group-belonging for patient and proxy ratings
was low, indicating that patients and proxies assess QoL differently.

Figure 6. Trajectories for 18-month change in patient-rated QoL-AD. P-values refer to
change in QoL from BL to FU within each group.
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Figure 7. Trajectories for 18-month change in proxy-rated QoL-AD. P-values refer to
change in QoL from BL to FU within each group.
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In Table 3 of the published version of Paper Il, data for the variables
CSDD and NPI-Affective have been skewed to a different column.
Please see the correct version of Table 3 in the synopsis appendix.
Analysis of associations between individual characteristics and group-
belonging (Group-1 versus Group-2 and/or Group-3) in patient-rated
QoL showed that more depressive and affective symptoms and poorer
GMHR were associated with higher chances of belonging to Group-1
compared to Group-2 or Group-3 independent of dementia diagnosis.
Also, poorer GMHR and lower PADL and IADL functioning were
associated with higher chances of belonging to Group-1 compared to
Group-2 or Group-3 in persons with dementia.

Regarding group-belonging in proxy-rated QoL, more symptoms of
depression and higher age were associated with higher chances of
belonging to Group-1 compared to Group-2 or Group-3 independent of
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dementia diagnosis. Higher age was associated with lower chances of
belonging to Group-1 versus Group-3 in persons with dementia. For
persons without dementia, higher age was associated with lower chances
of belonging to Group-1 versus Group-2.

Analysis for differences in clinical variables between BL and FU showed
a statistically significant decline in cognition (MMSE mean difference
1.63 [p<0.001]), CDR mean difference 0.23 [p<0.001]), physical
function (PADL mean difference 0.26 [p<0.001]), physical health
(GMHR [p>0.001]) and symptoms of depression (CSDD mean
difference 0.55 [p=0.043]). Changes in instrumental functioning (IADL)
and NPS as well as NPI sub-categories were non-significant.

5.3 Paper lll

In Paper Il we found that care for persons with dementia in the last
month before admission to a NH relies heavily on the primary caregiver.
Only half the sample received help from their extended social network,
and the hourly contribution from both the wider social network and
formal care were very low compared to that provided by the primary
caregiver. Co-resident participants received significantly more informal
care from the primary caregiver and less formal care than non-co-
resident participants (Figure 8). The ratios of informal to formal care
were 37.7:1 for co-resident participants and 3.2:1 for non-co-resident
participants.

Analysis for associations between predefined covariates and informal
care by the primary caregiver showed that male gender of the caregiver
was associated with less informal care provision compared to female
gender and that co-residency was associated with more care time
compared to non-co-residency with differences varying depending on
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caregiver relation, age, and work status. More formal care was associated
with poorer physical health.

Figure 8: Time used to care for participants during the last month before NHA.
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6 Discussion

6.1 Methodological considerations

6.1.1 Critical appraisal of the CONSIC study
cohort

With one thousand participants at BL, the CONSIC study consists of a
large cohort that despite the attrition during the FU period allows for
inclusion of a larger number of covariates into the regression analyses.
Representativeness of the original sample was strengthened by recruiting
participants from a large part of Norway including both rural and urban
municipalities. Unfortunately, we did not have data available to compare
the 795 persons that refused participation with those included. The fact
that dropouts had slightly worse cognitive function and physical health
might have introduced a selection bias that is a threat to the
representativeness of the samples in Paper | and Paper Il. The additional
analyses adjusting for possible bias in Paper | were therefore performed,
showing that two additional variables became significant in the multiple
model. There is a possibility of increased inter-rater variability as the
assessment was done by health professionals who were not used to
collecting data for research. A differentiation between AD and other
causes of dementia could perhaps add value to our results. However,
neither of the two study cohorts included differential diagnosis.

6.1.2 Ciritical appraisal of the REDIC-NH study
cohort

The REDIC-NH study comprises 696 participants at BL and thus allows
for robust statistical analyses as well as the analysis of sub-samples.
Inclusion at NH admission provides relevant data about the time interval
directly preceding admission and the study will provide observations
over the whole course of the NH stay (though not part of this thesis).
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However, there are several methodological issues regarding sampling
and data collection that influence the representativeness of the cohort.
Firstly, the REDIC-NH cohort was a convenience sample, meaning that
it was a sample drawn from a population that is readily available. A
convenience sample is exposed to bias due to possible, and not
measurable, under-representation of sub-groups. Inferences outside the
sample itself can therefore not be made (119). Neither the NHs nor the
participants were randomly recruited; instead, the selection of NHs was
based on practicalities such as collaborating centres that could collect the
data and, on the aim, to include small and large NHs from both rural and
urban areas.

The REDIC-NH project aimed to include all patients admitted to long-
term stays in the 47 nursing homes. In total, 696 newly admitted patients
and their next of kin were recruited in 47 NHs. Four of the NHs withdrew
from the study during the process of performing BL examinations due to
heavy workload. To compare included versus excluded participants, 38
NHs collected information on age and gender of all eligible participants.
Of the 1,331 eligible participants in these 38 NHs, 607 were included,
while 724 were excluded (205 did not consent to participate), 191 died
before inclusion took place, and 338 for reasons unknown). Rgen et al.
compared age and gender of included versus excluded participants and
found that those included were slightly older (84.5 [SD 7.5] vs. 83.6
years [SD 9.3], p=0.048), and a higher proportion were women (64.4%
vs. 56.6%, p=0.004) (5).

The representativeness of the sample was improved by the substantial
sample size and the large area from which the cohort was recruited. The
distribution of age and gender of included participants in the REDIC-NH
is similar to a previous Norwegian nursing home study (6). Thus, we
assume that the REDIC-NH cohort is representative of patients being
admitted to Norwegian nursing homes. However, mainly due to a group
of participants lacking complete RUD forms, we only used a subsample
of the REDIC cohort and thereby increased the risk of bias.
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Another limitation is the median 10,7 weeks delay of BL data collection
after admission. This delayed assessment might introduce recall bias
with regard to the RUD data that was retrospectively obtained from the
primary caregivers and susceptibility of the participants to changes in
clinical status due to the long period in a new care setting. Although the
health professionals collecting the data completed specific training, there
is a possibility of inter-rater variability.

6.1.3 Design of the studies
Paper |

In Paper | we used the BL and FU1 data from the CONSIC cohort,
adopting a prospective longitudinal design.

For every participant included into FU1, we merged data from a national
registry on the use of GPs and municipal emergency services, achieving
a complete set of data on the selected outcome variables. Thus, the use
of registry data as outcome variables strengthens the reliability of our
findings. Unfortunately, we had to deal with a high dropout rate mainly
due to death but also because new consents had to be obtained to perform
FU1 due to a revised protocol. Comparative analysis of included versus
excluded participants showed that the excluded participants were slightly
older; fewer were females, and they had lower IADL functioning and
poorer physical health. Thus, our sample comprised a selected group of
patients, further compromising generalizability of our findings.
However, despite the high attrition, the sample size was still of
considerable size. Another weakness in the design of Paper | was that we
used persons without dementia in the CONSIC cohort as a control group.
As they were all recipients of municipality care services, they were not
representative of the general home-dwelling population without
dementia. In Paper | we generalized the findings to the whole elderly
population of Norway as reflected in the title and conclusions. However,
in light of the inclusion criteria this might not be justified. Also, in the
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comparison of persons with and without dementia, the GMHR
measuring physical health status could be a confounding factor as
persons without or with mild dementia, but in need for home-care
service, may have a higher rate of comorbidity than persons with more
severe stages of dementia.

The clinical variables available for the multiple ordinal regression
analysis had low predictability of the frequency of GP use per year. We
only included the broad four-dimensional GMHR as a measure of
physical health and co-morbidity. An instrument collecting more
information about comorbidities might be a better predictor of the use of
GPs as the most common reasons for visiting the GP were related to
physical health.

Paper 11

We wanted to study the change in QoL over time in home-dwelling
persons with dementia and selected a prospective longitudinal design
using the CONSIC cohort. Unfortunately, measures of QoL were not
included in the BL data collection in CONSIC. Hence, we had to use data
from the first and second FU. Thus, the FU1 in the CONSIC study
became BL in our QoL study, and the FU2 in CONSIC became FU1 in
Paper Il. This might have resulted in a selection bias in our sample due
to the high attrition between BL and FU1 in the CONSIC study.

Between FU1 and FU2, we lost another 187 participants, mainly due to
death. Comparative analysis showed that the participants who dropped
out were older, had more impaired cognition, more impaired physical
and IADL functioning, and more impaired physical health. Also, among
the excluded participants there were more men than among those
included. Thus, our study sample was selected with a bias towards better
health outcomes compared to the general home-dwelling population
receiving in-home care, and we cannot reject the possibility that the small
changes to QoL in our study sample was perhaps an artefact of a very
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high attrition represented by participants with worse health outcomes
than the group remaining in the study.

We hypothesized that an 18-month observation period would be long
enough to detect changes in QoL. The changes were, however, small and
mostly non-significant. A period of 18 months' observation is perhaps
too short to detect changes in QoL. Maybe the QoL instruments are not
sensitive enough to pick up longitudinal changes, or probably QoL is a
stable personal characteristic.

The inclusion of persons with and without dementia and persons at
different stages of dementia resulted in a heterogenic sample. An
improvement to the design of the study would have been better defined
inclusion criteria resulting in a more homogenous sample.

The included clinical measures in Paper Il were all relevant as predictors
of the outcomes, but we lacked relevant measures of caregiver burden
and depression in caregivers, both of which have been associated with
proxy-rated QoL in previous studies (86, 87, 89). Also, the design was
not capable of assessing other more individual determinants of QoL such
as the participants’ personalities comprising their history, culture and
beliefs, values, family relations, and individual perceptions of QoL.

Paper 111

In Paper 1ll, by analysing the REDIC-NH cohort, we applied a cross-
sectional design to investigate the use of formal and informal care in
home-dwelling persons with dementia in the month before admission to
a nursing home.

In all, 696 participants who had completed the BL assessment were
included. We decided to exclude participants without dementia (113),
participants not admitted to a long-term stay (138), and participants
without completed RUD forms (50). The reason for excluding these
participants was to increase homogeneity and describe the use of
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resources in a dementia population exclusively. Comparison analysis of
the included versus those who were excluded due to incomplete RUD
showed no significant differences in clinical and sociodemographic
measures.

A problem with the design was the retrospective approach in which
information about both formal and informal resource utilization was
collected from the primary caregiver. This subjective evaluation of the
amount of care provided by professional home care services may have
introduced recall bias. In order to increase the reliability of the formal
care data, we could have asked each municipality to provide the data.
However, due to earlier experience with collecting registry data from
municipality administrations, this was not considered to be feasible. The
self-evaluated caregiver contribution to informal care is also a concern
regarding reliability, as is demonstrated by some caregivers reporting
more than 24 hours of care per day.

Another weakness with the design is that all clinical assessments were
completed after admission to the NH. Admission to a nursing home is
such a significant event that it may have caused sudden changes in
cognition, physical functioning, mood, or behaviour in the participants.
Consequently, we could not use most of the clinical assessments as
explanatory variables in the regression models.

We consider the information collected by the RUD instrument as
sufficient to evaluate the use of formal and informal care in our sample.
We could have included more formal care variables such as home help,
meals on wheels, adult day care, or transportation, but we chose not to
as only a small minority of the participants used these services. Perhaps
organizational factors (e.g., distance to the care delivery office,
municipality profile, population size, rural versus urban) could have
explained more of the variation in the delivery of formal care than the
clinical and demographical measures we included.
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6.1.4 Statistical analysis

An experienced biostatistician took part in the entire process of the
REDIC-project, co-supervised the PhD candidate, and co-authored the
three papers.

Before selecting statistical methods, we first formed aims of the study
and stated our hypotheses. We then consulted the biostatistician who
suggested possible statistical analyses, which we discussed in the
research group until a conclusion was reached. The PhD candidate
prepared the data and performed descriptive analyses of the samples and
tests, comparing the independent groups under the supervision of the
main supervisor. The entire group of authors was involved in decisions
regarding the explanatory variables to be included in the regression
models. The biostatistician performed the final analysis in all three
papers and supervised the candidate with the interpretation of the results.

Both the CONSIC and the REDIC cohorts were established for other
purposes than the present doctoral thesis and the candidate did not
participate in the planning or execution of the data collection. The
candidate has, therefore, limited knowledge of initial considerations
regarding sample size and power. In the planning of Paper I, Paper II,
and Paper 111, the candidate and the co-writers considered the two cohorts
to be large enough to perform the chosen statistical analyses.

Initially, in the work with Paper 11, we found only small differences in
BL QoL between persons with and without dementia. Thus, instead of
stratifying the cohort into persons with and without dementia, which
would also considerably reduce the sample size, we applied the group-
based trajectory models that explores the data by looking for groups of
participants that follow similar patterns in the outcome variable, QoL.
The identified groups may later be compared with respect to participants’
characteristics, for example, dementia status. One or more identified
groups could mainly include persons with dementia, while other(s)
mainly persons without dementia. Our results did in fact show that
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Group-3 of patient-rated QoL includes fewest persons with dementia,
while Group-1 of proxy-rated QoL includes more than half of the persons
with dementia in the sample. The GBTM is a recognized statistical
methodology for analysing developmental trajectories and the evolution
of an outcome over time (120). While the standard methods of studying
developmental trajectories such as hierarchical modelling and latent
curve analysis are designed to study the individual’s variability around a
mean population trend, the GBTM, under the assumption that the general
population is composed of distinct subpopulations, divides the sample
into two or more meaningful subgroups that share similar and distinctive
developments in the outcome. Thus, the BL values of the identified
groups were not decided in advance. On the contrary, the “cut-offs” were
decided based on the individual trajectories that were grouped together
according to recognized statistical criteria. Despite being technically
sophisticated, the GBTM method provides a graphic presentation of the
distinct trajectories of development, which have the advantage of being
easy to comprehend (120).

Nominal regression models were estimated to assess the covariates
associated with group-belonging. To analyse the impact dementia had on
these associations, we included interactions between the covariates and
dementia status in the multiple regression models. Significant interaction
implies different type of association among those with and without
dementia.
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6.2 Results and implications

6.2.1 The use of primary health services and care
among home-dwelling persons with
dementia

In Papers I and 111 we assessed two aspects of primary care resource use
among home-dwelling persons with dementia: 1) the use of GP and
municipal emergency services, and 2) the use of formal and informal care
in the last month before NHA.

We could for the first time show that persons with moderate and severe
dementia visited their GPs fewer times per year than persons with MCI
or no dementia. Furthermore, we found that older age, and more
symptoms of agitation or psychosis predicted fewer visits, while more
affective symptoms predicted more frequent visits. There were no
differences in the use of emergency services between persons with and
without dementia.

In Paper | we suggested that the discrepancy in visits to the GP between
persons with and without dementia might be explained by the reasons for
the visits, as almost 40% of the diagnoses at GP consultations were
related to cardiovascular complaints, and only 5% were related to
dementia. Contrary to dementia-related problems, cardiovascular
conditions and pain have proper treatment regimens that are well known
to the public and other health professionals. Yet, this does not adequately
explain why persons with dementia use their GP less often as they may
also have cardiovascular complaints. Maybe persons with dementia seek
less medical treatment due to reduced initiative caused by impairments
in IADLs (121). Or perhaps the difference in GP visits is related to the
patients’ expectations of what services a GP can provide and what type
of health problems can be cured. There is a possibility that the lack in
medical follow-ups by the GPs among persons with moderate to severe
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dementia in the sample where substituted with adequate nursing care in
the patients’ homes. Unfortunately, these data were not collected.

The published ordinal regression model from Paper | with the new
unpublished adjustments to control for dropouts and potential selection
bias (Table 2) showed that more agitation and psychosis predict fewer
GP visits. Both agitation and psychosis are symptoms frequently
associated with dementia, especially in severe stages. Perhaps family
caregivers or the home care services are reluctant to take a person with
agitation or psychosis symptoms to the GP due to fear of enhancing the
agitation or fear that the person’s appearance or behaviour will reduce
the chance for a successful examination.

Due to a lack of data on the use of other municipality services and
specialist care services, we only presented data on GP and municipality
emergency services in Paper I. There is a possibility that other services
may replace the less frequent use of GP among persons with moderate to
severe dementia. However, data from the REDIC-project showed no
difference in the number of in-hospital stays. At the same time, persons
with dementia had a lower number of outpatient appointments,
suggesting that secondary health care does not serve as a supplement for
the use of primary health care in persons with dementia. In a German
study on the utilization of formal care services across stages of dementia,
it was found that persons with moderate to severe dementia not only
utilized the GP less than persons without dementia, but they also had
fewer outpatient appointments and fewer planned in-hospital treatments
and rehabilitation (62). As a visit to the GP or the hospital can be very
troublesome for a person with moderate or severe dementia as well as
for their caregiver, a measure to secure adequate follow-up of persons
with dementia might consist of customized arrangements for contact
with health services. A promising example is interdisciplinary ‘dementia
teams’ that are organized in many municipalities in Norway and include
GPs or geriatric specialists that cooperate in investigating and diagnosing
dementia. Continued cooperation between municipal health services and
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GPs may also be helpful in monitoring the progression and symptoms of
the disease as well as the needs of persons with dementia living at home.

In Paper 111 we found that co-resident participants received significantly
more informal care than non-co-residents, while provision of formal care
was higher among participants in single households compared to co-
resident participants. Although previous studies have shown
discrepancies in the utilization and costs of formal and informal care
between co-resident and non-co-resident persons with dementia, this is
the first time it is reported in a large Norwegian sample (57, 62, 63, 69,
122).

The report of differences in formal care provision between co- and non-
co-resident persons with dementia has sparked a discussion of whether
the relationship between formal and informal care is substitutive or
complementary. A positive correlation between formal and informal care
would indicate that the relationship is complementary, while a negative
correlation would suggest a substitutive relationship. In our sample,
formal and informal care were not correlated, but the significant
difference in formal care use based on the living situation suggests a
substitutive relationship which is in line with the findings in several other
European countries, especially in countries in the northern and western
regions (59).

However, it has been suggested that the way informal care is correlated
to formal care in southern European countries reflects a more explicit
substitutive relationship, and that in central and northern parts of Europe,
formal care actually takes over when informal care becomes too
demanding or when the primary caregiver is exhausted or sick, which
represents a complementary relationship (123). A north-south gradient
in the balance of formal versus informal care was suggested by a study
that compared informal caregiving in a Swedish and Italian home-
dwelling population and found that the Italian caregivers provided
almost double the number of informal care hours per day compared to
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the Swedish. Also, a significantly larger proportion of the Italian
caregivers were co-habitants with the participants, indicating cultural
differences between the two countries (124). In addition, informal care
hours were associated with co-residency at the bivariate level, but when
adding IADL into the multiple regression, co-residency was no longer
significant, while lower IADL functioning was significantly associated
with informal care hours. The authors suggested that the relationship
between more informal care hours and co-residency was caused by an
interaction between low IADL functioning and co-residency, meaning
that the choice of co-residency might be influenced by the level of
dependency of the person with dementia (124).

There are few previous studies examining the contribution of the
extended social network to informal care, and this aspect might have
been overlooked in previous studies. We found that the extended social
network only contributed to a small degree, providing less than 5% of
the total informal care. Gage et al. found in a small subsample that
persons with dementia who were living alone received one hour per week
from caregivers other than the primary caregiver compared to 10 hours
per week from the primary caregiver (69). Almost half the participants
in our sample in Paper 111 did not have any additional carer besides the
primary caregiver, while only 7% had two or more. The sparse
involvement of family and friends might be due to modern family
structures in the Nordic countries where families live farther apart from
each other, or the person with dementia might become more isolated over
time due to disease progression.

The low contribution from the wider social network and the strain put on
primary caregivers without a network might be a challenge that could be
overcome by, for example, dementia information campaigns to reduce
stigma and recruit more volunteers or by the use of case managers in the
municipalities who work closely with the primary caregivers, offering
appropriate care services to persons with dementia and support to the
caregiver (125). A previous study found that caregivers receiving help
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and support from their wider social network were less likely to
experience high levels of caregiver burden (64), hence steady support
from the extended social network for persons with dementia and their
caregivers might also contribute to delaying nursing home admission.

As described in chapter 2.2.3., higher use of informal care has in previous
studies been associated with co-residency, more deficits in ADL, more
comorbid conditions, lower cognition, worse dementia severity, more
NPS, more formal care use, frailty, and non-employment status of the
primary caregiver. We could not include the measures of ADL,
cognition, NPS, and depression in our models because of the relatively
long period from admission to BL assessments in our study. Instead,
because the association with living situation was so well documented,
we wanted to see if co-residency had a mediating effect on the factors
that we could include in the models. We found that the difference in
informal care use between co-residents and non-co-residents was higher
in participants with employed caregivers compared to non-employed.
Furthermore, higher age was associated with fewer hours of informal
care and with a higher reduction in co-residents compared to non-co-
residents. Perhaps less informal care is needed with people of older age
because age is also associated with more comorbidities, poorer physical
health, and more severe dementia, all causing the persons with dementia
to require less supervision and surveillance. It may also be related to the
higher age of co-resident primary caregivers, who in most cases are the
participants’ spouses.

Studies conducted in the US and central Europe have found that older
age of patient and caregiver, awareness of service, caregiver with higher
education, and caregivers’ subjective evaluation of need for service
predict more use of formal care (126). Perhaps raising the awareness of
available services and services directed at the needs defined by the
informal caregiver would equalize the differences in formal care
provision between co-resident and non-co-resident persons with
dementia.
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The positive association we found between formal care and poor and fair
physical health as assessed by the GMHR scale implies that the formal
care services provide more services to persons who, in addition to
dementia, have other comorbidities and are more physically ill. Hence,
the formal care services seem to be more directed towards PADL
dependencies and reduced physical health. Previous studies have found
associations between formal care and PADL dependencies in dementia,
while dementia severity and neuropsychiatric symptoms are seldom
mentioned in relation to utilization of formal care (59, 62, 65, 67). Thus,
it seems that formal care services do not have the skills or capacity to
take on more typical dementia-related problems. An emerging critique
of formal care services across Europe is that they are too general and are
not designed to offer individualised services (127).

A recent study from the UK, where a group of informal caregivers and a
group of health professionals were asked to allocate formal and informal
services to five different case vignettes (home-dwelling persons at
different stages of dementia either living alone or in co-residency), found
that the expert health professionals allocated equal amounts of care load
on both types of care, while the expert informal caregivers placed a
heavier load on formal care services such as day-care and provision of
hot meals (128). This finding implies that informal caregivers of home-
dwelling persons with dementia search for more formal care services,
especially the type of services that provide respite to the informal
caregivers. In addition, both expert panels allocated vastly more hours of
formal care than the average reported in studies of formal care utilization
(128).
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6.2.2 Quality of life among home-dwelling
persons with dementia

The aim was to describe longitudinal course in quality of life (QoL) in a
large sample of home-dwelling persons with and without dementia and
to explore factors associated with QoL course. For each participant, the
QoL was rated twice: by the participant herself and by the proxy. For
both QoL ratings, three groups with distinctive BL QoL were identified,
all with separate and almost flat trajectories. In both the patient- and
proxy-rated QoL, the middle group (Group-2) experienced the most
reduction in QoL. The reductions were, however, small and only
significant for patient-rated QoL; hence, the clinical significance of this
finding is probably low. The kappa agreement between patient- and
proxy-ratings was low, indicating that patients and proxies assess QoL
differently. This is also illustrated by the differences in size of the groups
defined by the trajectories between the two ratings. For example, Group-
1 of proxy-rated QoL included more than twice the number as the
patient-rated. Hence, the proxies’ score the participants’ QoL lower than
the participants’ themselves’. The difference between self and proxy
rated QoL is very much in line with other studies in which proxy ratings
are almost consistently lower than self-ratings as described in chapter
2.3.3. Previous studies have not reported changes in patient-rated QoL
over 12-24 months, but many studies report reductions in proxy-rated
QoL alongside reductions in clinical characteristics such as cognition,
ADL, and IADL function, more NPS, and more depressive symptoms
(82-84, 87). Perhaps the QoL measure is not sensitive enough to pick up
changes in self-perceived QoL despite the increasing load of dementia-
related clinical symptoms, or maybe self-perception is altered by the
dementia.

Our findings showed that higher patient-rated QoL was associated with
better ADL and IADL functioning and that lower patient-rated QoL was
associated with more NPS and depressive symptoms. As all these clinical
measures were obtained through interviews with the caregivers, we
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would expect a stronger association with proxy-rated QoL than patient-
rated QoL, while in fact we found the opposite. On the other hand, insight
and awareness is affected by dementia and has previously been shown
associated with QoL in persons with dementia (88, 95). Due to reduced
awareness, the scoring of one’s own QoL might be more strongly
affected by a recent episode in persons with dementia than persons
without dementia.

Another explanation for the lack of changes to patient-rated QoL could
be that the perception of QoL may change through the course of the
disease as a response to the changes accompanying dementia. Adaptation
to a different life situation has been described in previous studies of
persons with other diseases or disabilities and might be reflected in
findings that patient-rated QoL seems to be reduced already in mild
dementia where insight and self-awareness are higher (98).

Although the closest caregivers represent a vital source of information
regarding the health status of persons with dementia, we should be aware
of the differences between subjective and objective evaluations of QoL
and that a caregiver’s evaluations of the QoL of the person in their care
might be affected by changes in disease symptoms, caregiver burden,
and the caregiver’s own QoL (87, 89, 90). It is therefore essential to
evaluate both perspectives and view them as complementary (85, 93,
129).

Thus, in the present as well as in previous studies, we have probably
acquired more knowledge about caregivers’ perceptions of QoL of
persons with dementia and the factors related to caregivers’ perceptions,
but not enough about factors related to the QoL in the perspectives of
persons with dementia, which might to a higher degree be related to
individual, cultural, and personal factors, and whether life is perceived
as meaningful despite disease and disability.

Depression is common in dementia, and we found that more depressive
symptoms were associated with a higher chance of belonging to both the
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lowest patient-rated and proxy-rated QoL-group. The association
between depressive symptoms and lower QoL has been reported in
numerous studies (82, 84-90, 95) and is probably the most reported
significant factor in studies including self-ratings of QoL. Although this
association could be due to similarities between depression and QoL
scales, it is reasonable to assume that depression has a detrimental effect
on QoL and should be assessed in all persons with dementia and, if
found, treated.

In line with previous studies, we also found that higher scores on NPI-
Affective, comprising the variables apathy, anxiety, and depression of
the NP1, were associated with poorer patient-rated QoL (87).

Furthermore, the two lowest categories of GMHR, poor and fair, were
associated with lower patient-rated QoL independent of dementia status.
This finding suggests that poorer physical health is associated with lower
QoL regardless of cognitive impairment.

Moreover, impaired PADL and IADL functioning were associated with
lower patient-rated QoL in persons with dementia. This association has
previously been found more commonly in the analysis of associations
with proxy-rated QoL (82, 88), but a few recent studies have reported
similar associations, confirming that PADL and IADL functioning is
important to the QoL of persons with dementia (87, 89, 130).

An interesting finding was that higher age was associated with higher
proxy-rated QoL for persons with dementia, while for persons without
dementia, higher age was associated with lower QoL. This association
has previously been reported by Andrieu et al., who suggested an
overestimation of the QoL of persons with dementia and that it happened
because caregivers may take the patients’ ages into account when
assessing their QoL (87).

In the conclusion of Paper Il, we stated that “despite significant changes
in clinical parameters, patient- and proxy-rated QoL in an elderly
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population did not change substantially over a period of 18 months.”
Unfortunately, the data describing changes in clinical parameters were
not included in the published version of the paper manuscript. Hence. |
have added the data from these analysis in chapter 5.2 “Summary of the
results” in this synopsis. The additional analysis showed that there was a
statistical decline in cognition, physical functioning, and physical health
while symptoms of depression decreased slightly. There was no change
in instrumental ADL functioning and neuropsychiatric symptoms.
Although changes to clinical variables were statistically significant, they
might not be clinically important as shown by the relatively low mean
differences. It is also important to notice that the symptoms of depression
were slightly lower at FU. The lack of notable changes in clinical
variables may explain the low change to QoL and support the statement
that 18 months observation time is too short to detect more pronounced
changes in QoL.

6.2.3 Application of the conceptual framework

When conceiving this thesis, | applied Andersen’s Behavioural Model of
Health Service Use, which aims at explaining the individual’s use of
health care by predisposing, enabling, and need factors. The original
model developed further to include more elements like health status
outcomes and feedback loops. There have also been introduced the
concept of mutability, meaning the organisation of health care services
and health policies might not only act as enabling factors but also impact
other enabling factors and perceived needs (Figure 9).

Figure 9. A revised version of Andersen’s Behavioural Model of Health Service Use

o))
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In this thesis, we chose health behaviour as our outcome measure in
Paper | and 11l and explored the impact of predisposing characteristics
and needs (Paper 1) and enabling resources (Paper I11). In Paper 1l, we
chose QoL as a health status outcome and explored the impact of
predisposing characteristics and need.

However, there are a number of factors not included in our studies and
were neither included in the REDIC project as a whole, namely the
impact of the environment and consumer satisfaction.

The health care systems determine accessibility and out-of-pocket
payments, and thus has an important impact on consumer behaviour.
Compared to other European countries, the Norwegian health care
system regulates access to secondary health care more strongly through
the gatekeeper function of the patient’s GP, while care services like home
nursing or nursing home stay generate lower costs to the patient and his
family. While the inclusion of these factors would warrant multinational
designs and thus be beyond the scope of this thesis, it is important to
keep in mind that environmental factors were not part of our analyses
and that our results, therefore, might not be transferable to other
countries. The same reservations apply for cultural differences. For
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example, might the Norwegian attitude towards accepting help from
persons outside the immediate family impact the extent of informal care
by the wider social network. Secondly, we examined QoL as a health
outcome but did not collect data about how the use of health care services
affects the patients’ QoL, their health state, or the consumer satisfaction
of the patients and their proxies.

I would argue that a complex model like Andersen’s cannot be proven in
one clinical study but has to be explored bit by bit. Still, the model is
valid and relevant to place the study designs and the results into a larger
picture to evaluate their transferability and to plan further research to fill
in the missing links.
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7 Conclusions, implications for practice,
and directions for future research

To contribute to the knowledge about the course of dementia in Norway,
we investigated two aspects of primary health care service use and the
QoL of home-dwelling persons with dementia.

We found that persons receiving home care with moderate to severe
dementia consulted their GP less often than persons with mild or no
dementia. While affective symptoms predicted more frequent visits, age,
agitation and psychosis symptoms predicted fewer visits to the GP. This
original finding may indicate a need for better interaction between
municipal care, social services, and the GPs. In order to detect and meet
the needs of persons with moderate to severe dementia, routine follow-
ups by their GPs should be ensured, for example, by regular home visits.
We recommend better interaction between municipal care, social
services, and GPs, as well as interventions that aim to strengthen the
quality of medical follow-up for this group.

Since the study was conducted, the Norwegian government has released
a new national dementia strategy with the aim to try out different models
of municipal multidisciplinary teams that in a timely manner would
examine, diagnose, and provide adequate follow-up to home-dwelling
persons with dementia. Future research should investigate possible
changes incurred by these models to the medical, physical, and social
state of home-dwelling persons with dementia.

Our findings suggest that QoL is a highly subjective and complex
measure that in addition to somatic or mental illnesses are likely to
include other areas in life. Therefore, the complexity of QoL is important
to consider when applying QoL as an outcome measure in clinical
studies. In addition, we need to be aware that QoL is evaluated
differently by participants and their proxies, and that different factors are
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related to the two perspectives. Depending on the type of intervention, it
may be appropriate to include both measures. To lessen the reduction in
QoL among persons with dementia, we need to detect and treat
depression, which is very common in dementia.

We found that in the month immediately before nursing home admission,
the primary caregiver provided most of the informal care in the home
with very little help from the extended social network. Thus, in order to
reduce the burden on family caregivers and perhaps delay NHA, we need
to provide more support to informal caregivers, especially co-resident
caregivers. Future research should explore innovative approaches to
realizing the care potential among family, friends, and volunteers and,
moreover, investigate the perceived needs of the co-resident caregivers
to target them with tailored services.

The level of informal care was considerably higher than the level of
formal care, independent of the living situation. The formal care services
seem to mainly target physical dependencies and general health
problems. Hence, we need to direct future research towards developing
formal care services that better match the needs of persons with
dementia. More and better services individualized to the persons with
dementia and their primary caregivers’ needs may have the potential to
prolong the period they stay at home, delaying or reducing the need for
long-term institutional care.

Due to demographic changes worldwide, the number of persons with
dementia will increase in the following decades, and we should work for
a society that includes and supports them.
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Summary

The project Resource Use and Disease Course in Dementia (REDIC) was performed according to
a request by the Norwegian Directorate of Health. The aim was to evaluate the use of health and
social services in primary and secondary health care and the extent of informal help thatis provided
to persons with dementia by family and friends. Based on these findings, the project should provide
an estimate of the costs of dementia-related illness in Norway and identify factors predicting resource
use and costs. In addition, the report should explore health related quality of life and provide a
projection of the future number of persons with dementia.

A total of 5630 persons were included in the project. Of those, 2771 had dementia. Detailed data
about resource use and costs were collected from 1940 participants. All costs are expressed in 2013
kroner.

Prevalence

There are no Norwegian studies about the prevalence or incidence of dementia. Based on a study
on the prevalence of dementia in Rotterdam in 1995 and the assumption that these findings would
be representative for Norway, the prevalence usually quoted is 70 000. Based on results from a 2013
global study, the estimated prevalence is just under 80 000 persons with dementia in Norway, while
data from our report and other Norwegian studies on dementia suggest the prevalence may be even
higher. Our results also suggest that a number of people with dementia are undiagnosed, indicating
an even higher prevalence.

Based on European studies, Alzheimer Furope has estimated the prevalence of dementia in Norway
as 78 000 in 2013 (1). In our report, this is the prevalence nation-wide calculations are based on,
However, we want to point out the necessity for a Norwegian study on the prevalence of dementia.

Disease duration

We have calculated the entire course of the disease as 8.1 years. Depending on the point of time of
diagnosis and resources used, we divided the discase course into three stages:

(i) From the onset of symptoms until diagnosis, mean duration 3.0 years.

(i) From diagnosis to admission to nursing home, mean duration 3.0 years.

(i11) Nursing home stay, mean duration 2.1 years,

As a rough estimate, we assume 85 to 90% of persons with dementia will be admitted to long-term
care during the course of the disease.

Discase stage

Our data indicates that about 80% of patients with dementia have mild dementia when diagnosed,
while 20% have moderate dementia. During the interval between diagnosis and nursing home
admission, 75% of patients have mild demenna, 20% moderate dementia, and 5% severe dementia.
Atadmission to nursing home, 30% have mild, 50% moderarte, and 20% severe dementia.
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Costs per person with dementia during the whole course of the disease

Over theentire course of the disease, the cost of health and social services will be 2.9 million Norwegian
kroner per person with dementia. The main cost factors are in-hospital stays, which account for
about 11% of the total cost, home nursing, which accounts for about 20%, and nursing home
stays, which account for 60%. The remaining 9% of costs is associated with other health and social
services, Seventy-six percent of the cost is borne by the municipality and 12% by the state, while
12% of the cost is out-of-pocket contributions. Our report does not include costs for informal
care, while alternative models are discussed in the sensitivity analysis.

Costs for dementia in Norway per year
Costs per person with dementia per year is estimated to 360 000 kroner. Based on a prevalence of 78 000
patients with dementia, the total costs for dementia will amount to about 28 billion kroner annually.

Need for caregivers

During the whole course of the disease, there is a need for 3.37 full -time equivalents (FTEs) per person
with dementia: 0.14 FTEs per vear during the interval from symptom onset until diagnosis, 0.24
FTEs per year during the interval from diagnosis to nursing home admission, and 1.06 FTEs during
nursing home stay. Based on a prevalence of 78 000 persons with dementia in Norway, 32 451 FTEs
of caregiver work are allocated to dementia per year,

Resource use within primary health care sector

General practitioner: Persons with and without dementia visit the GP at the same frequency, about
5.6 times a year.

Home nursing is provided to about half of community-dwelling persons with dementia. Monthly
costs are about 6400 kroner during the interval from disease onset to diagnosis and abour 10 800
kroner during the interval between diagnosis and nursing home admission.

Day care centers are visited one to two times per week by about 20% of community-dwelling per-
sons with dementia.

Nursing home: About 50% of persons with dementia are admitted to nursing home within three
years after diagnosis. Nursing home stays account for about 70% of all costs within the primary
care sector.

Anti-dementia drugs: Forty-eight percent of persons with dementia use anti-dementia drugs once
the diagnosis of dementia is made, while the proportion is 3% in persons who lack a diagnosis.
Loss of income by informal caregivers: About half of informal caregivers pursue a regular job. Loss
of income by family increases from 860 kroner per month when diagnosis is made to about 7300
kroner per month at nursing home admission.

Loss of income by persons with dementia: Compared to the general population, there is a substantial
share of persons with dementia outside the work force or on sick leave.
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Resource use within the secondary health care sector

There was no significant difference between persons with and without dementia regarding in-hospital
stays, while persons without dementia visited outpatient clinics more often. For home-dwelling
persons with dementia, costs for specialist care amounted 2000 to 4500 kroner per month. During
nursing home stays, these costs decreased to 1350 kroner.

Informal care

The majority of persons with dementia (90%) receive informal care from relatives or friends.
Already at diagnosis, 60 to 80 hours of informal help are provided per month. During the last period
before admission to nursing home, the amount of informal care increases to 160 hours per month,
equivalent to a whole FTE. During the nursing home stay, relatives provide help 6.7 hours per
month, indicating that the institution’s staff generally provide care.

Cost-predicting factors

The level of functioning shows the strongest association with increased resource use, both in formal
and informal care settings. Furthermore, neuropsychiatric symptoms, cognitive impairment, and
general health are clinical factors associated with increased resource use. Living alone is associated
with increased use of municipal health and care services, but with less caregiver time. This is proba-
bly because the closest caregiver usually lives with the patient,

The analysis of demographic and organizational factors on the municipal level shows that costs are
lower in municipalities with a higher population. Our data also indicates that a high coverage ratio
of nursing homes is related to lower overall cost for municipalities. However, this finding is not
significant in the multivariate analysis.

Health related quality of life

Our results show that proxies rate the patients with lower quality of life than the patients do them-
selves, The gap increases with an increasing degree of dementia. Quality adjusted life years (QALYS)
are mainly lost due to premature mortality in persons with dementia and to a lesser degree due to
reduced quality of life.

Projections

Based on population projections that assume a medium alternative, the number of persons with
dementia increase to about 112 000 by 2030 and to 200 000 by 2060, equivalent to 3% of Norway's
total population. Assumed that the use of nursing homes remains unchanged in the future, there will
be a need for 40 000 nursing homes beds for persons with dementia in 2030 and 70 000 beds in 2060,
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Abstract
Odbgective. “Th assews the use of general practitoners (GPY), 1 ebderly home-dwelling persons in Norway and explore the
lmmd of Cl'lmﬂh! decline, age, and living sitvation, Dadou. Prospective longitudinal study. Sarimg. Data were collected
ipalities in four ies in Norway in the period from January 2000 1o August 2012 Subjects, Home-dwelling
mm?uyemn(mwnkkr.m’nn:m-hmzm Abmmmnm Use of GI's over a period of I8 months
refated to cognitive state, functional status, Py Tic symp and demographics. Rewdts, A toial of 599 persons
were included, The mean annual number of ltations per participant was 5.6 (SD « 5.4). People with moderate o
severe d tie had fewer [ wryurammdwuhﬂwummmiu«nodm«nh(!‘hm‘!smycu.
P - 0.004). In the multivariate model higher age predicted fewer consuliations while alfective neuropaychistnic symptoms
were clated with an & in tr y of consultations. The most frequent resson 1o consult a GI° was cardiovas-
cular discases (36.8% of all Hazions), fol d by doskelcial laknis (F219%) and psychiairic dimgnoscs
(B.7%). Couclusion. Our study shows (hat the home-dwelling elderly with moderite 1 severe dementia in Norwity comult
thelr GI° less often than persons with mild or no dementia, This could indicate 2 nced for better interacton benween the

municipal care and social services and the general practitioners.
Key Words: Dvmntia, emenponcy servics, someral praceice, goseral practivioncs, munvicipal care, Noveoay

Introduction

It has been esttmarted thar around 70 000 Norwe-
gians are suffering from dementia [1) and that about
half of them are living at home [2]. A British study
showed that $9% of those with dementia had at Jeast
one comorbid condition and that 57% were multi-
morbid [3]. A reasonable assumption would be that
this & a group of high-frequency users of primary
and specialist health care services, although the lit-
erature suggests otherwise, showing that dementia is
associated with an increase in the use of municipal
care and social services but no increase in the use of
general pracutioners (GPs) [4,5).

Norway has a list-patient system in general prac-
tice where every inhabitant is registered with a GP,
and the GPs serve as gatekeepers for the specialist
health care services. During weekends and outside
business hours patients arc entitled o contact
municipal emergency units when they need a medi-
cal consultation. GPs are crudial for the coordination
of municipal care services, and social services ren-
dered by the municipality. In elderdy home-dwelling
persons with dementia, the GP is supposed o have
a key role, working together with the municipal health
care services in assessment, diagnosis, reatment, and
follow-up.
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There are severul studies exploring dilferences in
rearment by GPs of parients with and withour
dementia, Two studies that explored differences
between persons with and without dementia, and the
use and prescription of candiovascular medication,
found that persons with dementia were less likely 10
use Hpid-lowering drugs [6], and were prescribed
fewer cardiovascular medications than the non-de-
mented group |71, A thind study found littke evidence
supporting differences in tremment of diabetes,
hypertension, and hyperlipidacmia between the two
groups [8]. In Sweden a dementia-management pro-
gramme involving GPS and community nurses in
carly diagnosing of dementa and drug cvaluation
were successful in increasing the number of persons
diagnosed with dementia and appeared 10 improve
the management of psychotropic drugs [9,10). How-
ever, few studies have examined the behaviour of
patients and how they seek contact with their GP. In
order 1o enable the GI” to follow the patient’s course
of dementia and 1o coordinate services from both
apecialist health care and municipal health and social
care, an increasing number of conracts with the GP
is expected.

The alm of this study was 1o assess the use of GPs
in respect of elderly home-twelling persons. We
aimed at exploring the impact of cognitive decline,
age, and living situation on the froquency of contacts
with the GP, and whether fewer visits to the GP were
relared to an increased number of visits to the munic-

ipal cmergency service.

Material and methods

Study population

Patients were drawn from a prospective longinudinal
study including 1001 home<iwelling persons aged
70 years or older receiving municipal services such
as home care, cleaning help, meals-on-wheels, day
care centre, municipal housing, or a safety alarm at
bascline, and where both the chient and # proxy were
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willing to participate in the study [11]. Asscssments
were carried out by trained health carc-workers and
the patients were examined at baseline and approxi-
mately 18 months later. Baseline inclusion was from
Junuary 2009 to August 2010, and the last follow-up
examinations were performed in August 2012, A
derailed explanation on the dam collection can be
found in Wergeland et al. [11]. Of the 1001 parrici-
pants included at baseline, 599 anended the fol-
low-up examinarion, In the present study, only those
who atrended both examinations were included. The
402 paticnts who did not attend the follow-up exam-
ination were excluded, In detail, these dropouts were
due to the following: as a consequence of a revised
study protocol for the follow-up examination new
written consent of all participants was necessary and
146 (14.6%) persons did not consent to follow-up,
In total 180 persons (18.0%) died and wo (0.2%)
moved out of the arca. Scveaty-four (7.4%) had
other reasons; for most of them an examination was
not possible within the required timeframe. As com-
pared with the included patients those who dropped
out of the study were slightly older (mean age of 83.9
[SD = 5.6) versus 83,0 [SD = 5,4] years; p = 0.013),
fewer were females (64.4% versus 70.8%: p = 0.038),
and they had lower functioning in instrumental
activiries of daily living (IADL) (mean score of 0.66
[SD=0.30] versus 0.71 [SD=0.30], p=0.017)
(Table 1),

The demographic and clinical data from the 590
clderly included in the study were merged with data
on the use of primiry health care services (both the
use of GPs and the use of emergency services) from
the Norwegian Health Economics Administration,
the public agency responsible for the reimbursement
of primary cure services in Norway.

In addition to demographic dat, data from the
following four clinical assessments were collected.
Evaluation of physical health was performed by the
General Medical Health Rating (GMHR) scale [12],
which rares health into the four categories poor = 0,
fadr = 1, good = 2, and excellent = 3 according to the
rater’s overall impression. Evaluation of functional
status was carried out by the Lawron TADIL. Scale
[13), which comprises the eight items “ability to use
telephone™, “shopping™, “food preparation”, “house-
keeping”, “lsundry”, “mode of transportation”,
“responsibility for own medicanons™, and “ability to
handle finances™. Each ftem can be scored “0™
(dependent) or “1™ (independent). For women, all
cight tems were included in the sum sweore, while we
excluded the items “food prepamation”, “houscheep-
ing", and “laundry™ for men, #s these items were not
applicable for many male participants in this study
[13,14]. We calculated a sum score and divided it by
the number of items evaluated, thus obtaining u score
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Table I. Study population: Demographics, physical health,
and cognitive state at baseline.

Patients Parients not
included in the included in the
study (n=599) study (n=402) p-value

Age
n 599 402 0.010!
Mean (SD) 83.0 (5.6) 83.9 (5.8)
Gender
n 599 402 0.038?
Male, n (%) 175 (29.2) 143 (35.6)
Female, n (%) 424 (70.8) 250 (64.4)
Living situation
n 588 396 0.188?
Alone, n (%) 407 (60.2) 258 (65.2)
With others, n (%) 181 (30.8) 138 (34.8)
MMSE
n 590 302 0.173!
Mean (SD) 24.6 4.7) 24.2(5.1)
TADL
n 579 387 0.017!
Mean (SD) 0.71 (0.3) 0.66 (0.30)
CDR
n 590 398 0.678!
Mean (SD) 0.56 (0.62) 0.58 (0.67)
GMHR
n 575 373 0.001%
Poor, n (%) 46 (8.0) 54 (14.5)
Fair, n (%) 194 (33.7) 135 (36.2)
Good, n (%) 230 (40.0) 143 (38.3)
Excellent, n (%) 105 (18.3) 41 (11.0)
Diagnosis of dementia
n 508 402
No dementia 185 (30.9) 123 (30.6)
MCI 172 (28.8) 105 (26.1) 0.506°
Dementia 241 (40.3) 174 (43.3)
Agitation
n 574 392 0.390!
Mean (SD) 1.5 (3.8) 1.7 (5.1)
Psychosis
n 581 394 0.243!
Mean (SD) 0.6 (2.2) 0.4 (1.6)
Affective
symproms
n 577 395 0.980!
Mean (SD) 2.9 (5.4) 29 (5.1)

Nortes: MCI =mild cognitive impairment; SD = standard deviation;
MMSE = Mini Mental State Examination; IADL = instrumental
activities  of daily living; CDR = Clinical Dementia Raring;
GMHR = General Medical Health Rating scale. 'Independent-
samples t-test. 2Fisher’s exact test. “Chi-square-test.

ranging from 0= completely dependent to 1 =com-
pletely independent in terms of IADL. The cognitive
state was assessed by the Mini Mental State Exami-
nation (MMSE) ranging from 0 to 30, where a score
of 30 indicates unimpaired cognitive functioning
[15]. A dementia staging was performed using the
six-item Clinical Dementia Rating (CDR) Scale [16]
with the stages no dementia =0, possible demen-
tia = 0.5, mild demenrtia = 1, moderate dementia = 2,
and severe dementia=3, based on an algorithm
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giving precedence to the item memory. In addition,
the CDR sum of boxes was calculated as described
in previous publications [17]. In the present material,
CDR and CDR sum of boxes correlated highly
(Spearman correlation coefficient of 0.93). Further,
an evaluation of whether the participant was without
cognitive impairment, had a minimal cognitive
impairment according to the Winblad criteria [18],
or had dementia according to the ICD-10 criteria
[19] at baseline was made independently by two
experts (GS and SB) based on all available clinical
information. Neuropsychiatric symptoms were eval-
uated by the Neuropsychiatric Inventory (NPI) [20],
10-item version. The frequency (0—4) and intensity
(0-3) of each item are multiplied to produce an item
score of 0—-12. We identified three sub-syndromes of
the NPI based on a principal component analysis
with direct oblimin rotation. The components were
extracted based on the Kaiser criterion (factors with
eigenvalues under 1 are dropped) and inspection of
the screenplot. We termed the sub-syndromes “Agi-
tation”, “Psychosis”, and “Affective symptoms™.
“Agitation” was composed of the items agitation/
aggression, euphoria, disinhibition, aberrant motor
behaviour, and irritability; “psychosis” was composed
of the items delusions and hallucinations; and
“affective symptoms” was composed of the items
depression, anxiety, and apathy. The item agitation/
aggression loaded also on the “Psychosis” sub-
syndrome, but in line with previous research and
clinical experience [21] we chose to include it in the
“Agitation” sub-syndrome.

Use of general practitioners and municipal
emergency service

For every participant, data on the use of GP and
municipal emergency services between 1 January
2009 and 31 December 2012 were provided by the
Norwegian Health Economics Administration. The
following information was provided: date of contact,
whether the GP or the municipal emergency service
was conrtacted, and the diagnoses causing the contact
registered according to the International Classifica-
tion of Primary Care, version 1 (ICPC-1). Only con-
sultations during the period between baseline and
follow-up examination were registered. To adjust for
varying intervals between these two examinations, we
calculated “consultations per year” by dividing the
total number of consultations by the length of
the observation period in years for each individual.
This includes home visits. For participants who were
admitted to a nursing home during the observation
period, we considered the length of the observation
period to be from baseline until nursing home admis-
sion. This is due to the fact that when patients move
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into # nursing home they are no Jonger followed up
by their GP, but by nunsing home doctors. Contacts
by phone were evaluated as well, However, our find-
ings added no information 10 the data presented in
the article, and were therefore not included in the
presentation of results.

Statisrics

The program SPSS™ 22.0 (SPSS Inc, Chicago,
USA) was used for statistical analysis. Demographic
and clinical characteristcs at baseline were presented
as means and standard deviations (SD) or frequen-
cles and percentages, as appropriate. Comparison of
those included versus not included in the study as
well as those who did not visit their regular GP versus
those who had at least one consultation per year was
performed by an independent-samples t-test for
continuous variables and chi-square or Fisher's exact
test for categorical variables. The distnibution of the
number of consultations with the GP was skewed. As
In-transformation was not appropriate due to many
zeroes, the varfable was categorized 10 0 (0-2, 2-4,
4-7), and > 7 consultations. To assess the relation-
ship between the categorized number of consulta-
tuons with the GP and demographic and clinical
d:mdsuct of patients, the bivariate ordinal

del was esti d first. The following
punml dnncu:nsua were included in the analysis:
age, gend ituation, CDR sum of boxes,
IADL, and the neuropsychiatric sub-syndromes
“agitation®, “psychosis”, and “affective symptoms”,
Next, a multivaniate ordinal regression model with
all considered patient characteristics was estimated.
Finally, the multivariate model was adjusted for con-
founder, GMHR. A test of parallel lines was applied
o assess the assumption for ordinal regression.

3 gl

Two-sided p-values lower than 0.05 were consid-
ered statistically significant.

Ethics

The regional ethics committee (registration number
20107119) approved the study. All participants gave
informed written consent.

Results

Study population

A rotal of 599 participants with a mean age of 83.0
(SD = 5.6) years were included; 175 (29.2%) were
males, Table I contains the demographic characteris-
tics, physical health, and cognitive state of patients
included.

Comdrations weth the GP

The mean number of consultations per year and par-
ticipant were 5.6 (SD - 5.4). People with moderate
to severe dementia had fewer consultations with their
GP per year compared with those with mild or no
dementia (3.7 versus 5.8 times per year, p - 0.004).
Figure | illustrates the association between the CDR
score and number of GP visits per year. Seventy-nine
(13.2%) partcipants did not visit their GP at all
during the observation period, making the distribu-
uon highly skewed. Number of consultations per year
was therefore categorized into five different groups
for further analysis (Table II).

A bivariate ondinal regression analysis between
the number of consultations per year and patient
characteristics (Table I11) showed that higher age, a
decline in cognitive function Chigher CDR sum of

" ke
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Figure 1. GI' visdin per yosr refatod o CDR seoee, Nobew CDR i - 21 CDROS: - I3 CDREin 104 CDR 20 - ST, CDR %
n Nombwing 9 COR 2 and CDR 3 ure combsned inte one category doe 1o low nember of patienns. with CORY. COR - Clindeal

Dementia Rating, GF = petwral peactitioner.
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Table 1L Visite to the regular GP -~ categorization and

of persons per catepory.

Nussiber of

waits 10 the Nuzvber of
Category GP per your persans (%)
1 0 70 (102
2 0-2) 72 (1209
3 a4 120 2000
4 (4-7) 158 (26.4)
L3 > 170 2840
Note: GP = general practitioner,

boxes score), and lower IADL funcuoning (lower
score on Lawton & BrodyS IADL scale) were associ-
ated with fewer consultations per year. Gender, living
situation, “agitation™, “psychosis™, and “affective
sub-syndrome™ were not associated with the number
of consultations per year. In a multivariate ordinal
regression model, the number of consultutions per
year was statistically significantly associated with age
and “affective sub-syndrome™, also after adjustment
for GMHR. For a one-year increase in age, one can
expect & 5% (p < 0.001) decline in odds of being in
@ higher category of number of consultations per year
(OR = 0.95; CI 0.92, 0.97). However, for a one-unit
ncrease in “affective sub-syndrome™ score one can
expect abour 4% (p~0.022) increase in odds of
being in a higher category of number of consultations
per year (OR « 1.0W; CI: 1.00, 1.08),

Compared with those who visited their GP dur-
ing the observation period, paticnts who did not visit
their GP had a more severe dementin memsured
with CDR sum of boxes 4.4 (SD = 4.6) versus 3.0

Impact of dementia on use of GPy among the dderly 5

(SD = 3.6), (p = 0.013) and MMSE 23.5 (SD ~ 5.2)
versus 24.8 (SD=4.6), (p=0.025). There were
no differences regarding age, IADL functioning,
neuropsychiatric sub-ayndromes, gender, or living
situation.

The most frequent reason to consult a GP wis
cardiovascular discases, accounting for 36.8% of all
consultations, foll d by musculoskeletal com-
plaints with 12.1% and psychiatric diagnoses with
8.7% of all consultations. The 10 most frequent
diagnoses are shown in Table IV, the first four being
atrial fibrillotion (12.3%), hypertension (6.1%),
dementia (3.2%), and diabetes (3.2%).

e Rations at the ;o g ’.

v {abiacd

The mean number of consultations at the municipal
emergency service was 0.6 (SD = 1.0) per patient
per year. The three most frequent diagnoses causing
the consultation with emergency scrvice were gastro-
intestinal symptoms (11.3%), urinary tract infections
(7.9%), and respiratory tract infectons (7.2%).
There were no correlation between the frequency
of consulrations with the GP and the frequency of
consultations at the emergency service (Spearman
correlanion coefficient of 0.5).

Discussion

The study evaluated the use of GP and municipal
emergency services by an ciderly home-dwelling
population recciving municipal health and social care
services. We found that people with moderate o

Table IIL Bivariate and multivariste ondinal regresion analysn for frequency of GP consultations:
odds ratios (ORs) with 95% contidence intervals (C0),

Multivasiate ozl Maltvarate ordinad
Rrvariace ordinal 2 dposted epr dpsted for
TeRremion voafounde confuumder
Viriable ORMSNCH pwloe OROSNCD  paaloe OR(B%CH povabae
Axe 0.95 (095008 <0000 0.95 (0.92,098) <0001 095 (0.92:097) <001

Grender (ref. = men) 057 (0.64; 1.20) 0. W8
Living slooe {ref. = yon) 123 (0904 1.60] 0150

059 (0.62; 1.25) 0531 093 (064 130 0607
123 (086, 1.75) 0255 1.22(085:1.76) 0272

CDR sum of hotes 0.93 (090 0.97) <0001 0.97 (001 104} 0420 097 (000 10X  0.451
IADL tesean 220145418 0001 |81 (0.72,457) 0208 LTO (065,445 025
Agitaton 096 (083 1IN D055 097 (0.9%1.01) O1I8 097 (D3 10l1) 0124
Prychoun 0.96 (090;1.02) 0214 090 (0.80;1.0%) 0168 003 (0AN 107 0112
Affective sympeoms 102 (069 10K 0201 1080101 1.08) 0012 L0400 LOX, 0032
GMHR:

Pocr 002 (0.50; 1.71) 0797 095 0A47:19%) 0897
Fuir 080 (052132, o0 095 (0601 15)) oOoR2%
Good 093 081K 0719 103 (0,67 1.59) 0884
Excelent « rd. 1 - ! -
Notes: GP = general OR = oddh pmes Cl = confidence ieserval; CDR = Cleseal Dementia Rating:

peactitaner;
IADL = mstrunssental sctiviry of daily bviegs GMHR «
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Gerserul Medical Heulths Ratitg saabe.
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Table IV. The wn most frequent diagnoses for GP
consultations.

Mragnonts -
Al fibrllation 123
Hypertemsion 6.1
Dexnentia §2
Dusbetes 52
Hip + knee wthross 41
Wounds i
Heurs fuilure ER)
Stroke 3

infectson 25
Urinary trast infectson 22
Orher s
Naute: GF ~ genenil practationes.

severe dementia had fewer consultations with their
GP per year compared with those with mild or no
dementia. Further, we found that higher age resulted
in fower visits to the GP, while a higher burden of
affective symptoms was associated with more froquent
visits. It scems that the municipal emengency centre
did not serve as a substitute for the use of GPs.

The strength of this study is the large cohort with
participants including both rural and urban arcas.
The participants were assessed with a standardized
protocol by trained professionil health care-workers,
and the participants were diognosed for demennia
by two experienced clinical dementia researchers.
Complete and reliable information regarding the use
of primary health care services was extracted from a
national registry and merged with dam from the
cohort srudy.

The main weakness of the study is limited infor-
mation on comorbidity in the study cohort, as the
GMHR is only a four-dimensional description of the
gencral health state. In 30% of all visits 1o the GP
the main diagnosis was cardioviscular complaints,
and somane diseases seemed 10 be a major factor for
GP contacts, even if other discases may have an
impact on the patients decision to see the GI*. Fur-
ther, many addinonal aspects might explain the fre-
quency of visits ro the GP, like self-perceived health
or the threshold for appoiniments (for example avail-
abiliry or transportation) that have not been explored
in this study. The study had a dropout rate of 40.2%
from baseline to first follow-up, The two main rea-
sons for dropping out arc death (18.0%) and non-
consent to follow-up (14.6%). Dropouts where
slightly older, had a lower funcrional state and worse
general health state. Thus, our study cohort may
comprise a sclected group of patients, and our
findings might not be representative for the general
population,

As dementin is @ progressive chronic condition
that impairs cognitive functioning and the ability of
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independent living it Is reasonable to assume that
people with dementia would visit their GI* more fre-
quently than people without dementia. However,
our findings indicate the opposite, and are in line
with @ study from the UK, where people with
dementia were less likely to visit their GP, and
also less likely to have had an outpatient appoint-
ment in the last three months, compared with
people with depression, disability, and people in
good health [22].

Connolly et al. [3] found that 80% of their
study population received an annual dementia
review at their GP. However, they also found that
the reviews were poorly executed, that most lacked
@ social care review, and that discussions with car-
crs were lacking, The results of the present study
are similar to findings in studies on patients with
scevere mentud illnesses that describe & decreased
access 10 primary care in this patient group, and
that these patients are undertreated even if they
sce their GP regularly [23). A Norwegian study,
conducted on the same sample population us this
study, found that only 19.5% of 415 parricipants
with dementia had a dementia diagnosis known o
themselves, their caregiver, or health care workers
at the home care services [11]. However, although
there have been studies stating thar dementia
patients are undertreated for other diseases (7],
newer research concludes that there are no differ-
cnces in treauncnt (8],

Studies from the USA [24-26) show that inten-
sive follow-up by the municipal health care system
of home-dwelling persons with dementia and their
relatives reduced the peed for home care services and
prolonged the time to nursing home admission.
This Indicates that the course of dementia might be
positively influenced by adequate medical follow-up
and sufficient support of the patient and hisher
relatives. Further research should explore the impact
of an increased focus on the cooperation and col-
laboration berween GPs and the municipal care and
social services.

Conclusion

Our study shows that in Norway the home-dwelling
ciderly with moderate to severe dementia consult
their GP less often than persons with mild or no
dementia. This could indicate a need for better inter=
action between the municipal care and social scrvices
and general practitioners. Further research should
include studics on the quality of the medical fol-
low-up for people with dementia, to sce if there is
any cffcct in more thorough and regular medical
monitoring of these patients.
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Longitudinal changes in quality of life among elderly people
with and without dementia
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ABSTRACT

Objective: To study longitudinal changes in the quality of life (Qol.) in persons with and without dementia,
and explore the factors associated with baseline Qol. und changes of QoL over the follow-up period.
Design: Prospective longitudinal study.

Setting: Duta were coflected from 17 fpalities m Norway i the period from January 2009 1o August
2012 A wotal of 412 persons were included, 254 (61.7 %) persons without dementia and 158 (38.3 %) with
dementia at baseline.

Subjects: Persons 70 years of age or okder, receiving municipal care services. Main outcome measures include
mdolbvm; nlf-nkdMpmMQoLmup«bdollSmths.comﬁhmru.WW

rey Ty

Results: Looginudinal changes in Qol. were small, despite changes in clinical variables. Proxy mrings of
patients QoL were lower than the parients’ mm matings, Belonging to a mwwthoL IERECIOrY Was

fated with of deg ! 4 physical und instr | funcrioning, and more severe
dementia.

Conclusion: Patients and proxxs cvalusted the patients’ Qol. differently and Qol. did not necessanly
spond with deterioration in clinical p To prevent impaired Qol., we need to address identified
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factors and keep an approach open to the individual perceptions of QoL
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Introduction

Dementia is a chronic condition caused by pro-
gressive changes in the brain, with no effective cure.
The brain changes lead to loss of memory and other
cognitive functions, and patients may experience
distressing neuropsychiatric symptoms (NPS).

As much of our efforts aim at alleviating
the symptoms of dementia, measures of guality
of life (Qol) are being increasingly used as
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outcome scores in clinical practice and rescarch
(Thorgrimsen ¢f ., 2003).

In recent years, research on QoL in dementia
has evolved considerably with the development
and use of disease-specific Qol. assessments (Brod
et al, 1999; Logsdon er al, 2002; Smith et al,
2005). A 2009 summary of studies showed a
consistent association between Qol. and depression
in dementia, while clinical and sociodemographic
characteristics were associated only weakly or not
at all with QoL (Banerjee ¢t al., 2009).

Lately, a number of studies have been conducted
to uncover Qol. changes over time, Qol. predictors,
and agreement between patient and proxy ratings
of Qol. in persons with dementia. Results indicate
that patdent-rated Qol. remains fairly swable over
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ume and the course of the disease, while proxy
ratings of patient Qol. are lower and decline over
ume and across disease stages (Missotten er al,
2007; Tasumi et al., 2009; Bosboom er al, 2012,
2013; Huang et al, 2015). However, most previous
studies ure based on small sample sizes up o about
100 partcipants. Many studies lack controls, and
only a few studies have a longitudinal design with
longer observation pericds than 12 months.

In this study, we aimed at investigating
longitudinal changes in patient- und proxy-rated
Qol. and determining the differences in Qol.
between persons with and  without dementia.
Furthermore, we wanted to explore the factors that
were associated with changes in Qol. during the
observation period.

This was a longitudinal study of a subsample from
the CONSIC-study that followed 1,000 home-
dwelling individuals with three assessments over &
period of 36 months, The sample was recruited
from 19 municipalities, both rural and urban, in
five counties in eastern part of Norway. To be con-
sidered for participation the candidates had to be
70 years and ower receiving some kind domiciliary
care and having a pext of kin who saw them at least
once & week. After a random selection was made,
1,795 cligible candidates were contacted, resulting
in a final sample of 1,000 people (Wergeland
et al, 2014). In the CONSIC-study, Qol. was
not measured at baseline (BL.) but only at an 18-
month follow-up (FU), and at a 36-month FU. We
included all 412 individuals for whom both QoL
assessments were completed. A flowchart of the
partcipants is presented in Figure 1.

Data were collected in the participants’ homes
und interviews were conducted separawely for
participants and their proxies. Trained healtheare
workers collécted data, and participants were
examined between Junuary 2009 and August 2012.
For more details regarding the data collection
process, see Wergeland er al. (2014).

Besides demographic data and cohabitation
status, the following clinical data were obtained:

Cognirive impairmenr: Participants were classified
as no cognitive impairment, mild cognitive impair-
ment (MCI) according to the Winblad criteria
(Winblad er al, 2004), or dementia according
w the International Statistical Classification of
Diseases and Related Health Problems (ICD-
10) criteria (World Health Organization, 1992).
The classification was done independently by
wo experts (GS and SB), based on collected
information about cognitive function, activities of

Fergen dwerer s

Drgec M LIVROIGE o YCorer T, g 0m org/t 0107 24 Di 16130 S008I

116

daily living (ADL) function, and NPS. If the two
experts did not reach consensus, a third expert
was consulted. For the analyses in the present
study, patients without cognitive impairment and
patients with MCI were merged into the category
“no dementin.”

Quality of Life in Alcheimer’s Disease (Qol~
AD): It is a dementia-specific instrument assessing
Qol.. The QoL-AD contains 13 items covering
physical health, energy, mood, living situation,
memory, family, marriage, friends, self as a whole,
ability to do chores around the house, ability to
do things for fun, moncy, and life as a whol¢
(Logsdon er al, 2002). Each ftem is rated from
1 (poor) w 4 (excellent), resulting in & sum
score ranging from 13 to 52. The QoL-AD scale
is widely used to assess Qol. in patients with
dementia. It is recommended because of good
psychometric properties in varied cultural settings
(Logsdon ez al., 2002; Revell er al., 2009; Gomez-
Gallego et al, 2014), and has performed well
on validity and reliability tests (Logsdon e al.,
2002; Thorgrimsen e al, 2003; Gomez-Galkgo
er al, 2014). The QoL-AD was administered
separately to the participants and their proxies,
The participants evaluated their own Qol., while
the proxies were asked to evaluate the QoL of
the participants based on how they believed the
participants would evaluate their own QoL. If not
more than three items were missing, values were
imputed by determining the empirical distribution
for cach item in the scale and drawing a random
number from that distribution for cach missing
value., To assess dimensions of Qol.-AD, we
included three subscales previously identified by
Revell ¢t al. (2009). The dimensions include
physical well-being containing the ftems such as
physical health, energy, ability w do chores, and
ability to do things for fun; social well-being
containing the items such as living situation, family,
marriage, friends, and money; psychological well-
being containing the ftems such as mood, memory,
sclf, and life as a whole,

General Medical Health Rating (GMHR): Tt is
a four-category, reliable, and valid global bedside
assessment tool staging the severity of physical
health (Lyketsos et al, 1999). The score is based
on an overall assessment by the caregiver.

Physical Seif-Mamtenance Scale (PSMS): It is a
scale consisting of six ftems to evaluate functonal
status in ADL (Lawwon and Brody, 1969). Each
item s scored from “I™ (independent) to *57
(totally dependent), and a mean score s calculated
based on the total score divided by six.

Instrumental activities of daily living (1ADL): Tt
includes ¢ight items (Lawton and Brody, 1969),
Each item is scored “0" (dependent) or *1*
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Qol in people with and without dementia 3

(N=1001)

Partcipants FUL

Participants
that did not

Drop-out FUL
[E ]

Lack of comsent (146), death [130), moved
out of area (2], other reasces (74). Drop-
outs sightly okder 839 ve. §3.0p =
0.010°, marginally dfforent male to
fomale (3100 = 0.038°°, slightly kower
lestrumental functioning 0 71 w. 086 p «
0.017%, 2 lownr ADL function 147 v L6L
p=0001*, and hod poover general

medical hoalth p « 0,001

FUL, but FU2
(n=41)

Participants FU2
(n=a56)

Completed QOL-AD
at FULand FU2
(n=412)

* Soedent’s Mest
** Finher's Foct tent

"'{m

*

Orop-out FUZ
(m=187)
Death (70), Long torm cace (36), Nelused
10 participate [30), moved out of area (1),
other reasom (50). Orop-outs wore older
MOLS42vs 82 29 = 0000% and MMSE
mean ut FUL were lower 21 2vs, 240 p
value = 0.000°, drop-outs had Jower IADL
0.49 vs D 65 p valor « 0.000", bigher
PSM score 2.0 vs. 1.6 pvalee = 0.000°,
and poorer general medical health rate
compared 10 participants pvalow «
0 000" **. More woman com pleted the
study then men p valoe = 0.04%*

Figure 1. Flow-chart of participant incusion and drop-out through the study.

(independent), and a mean score is calculated
based on the total score divided by eight. For
women, all eight items were included in the
sum score, while we excluded the items “food
preparation,” “housckeeping,” und “laundry™ for
men, as these items were not applicable for many
mule participants in this study (Lawton and Brody,
1969; Waumo et al., 2013). We calculated a sum
score and divided it by the number of items
evaluated, thus obuaining a score ranging from
0 = completely dependent o0 1 = completely
independent in terms of IADL.

Mini-Mental State Examination (MMSE): Tt is a
screening tool that measures cognitive impairment

It
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(Folstein ‘et al, 1975). The maximum score s 30
points,

Clinical Dementia  Rating-Sum  of Boxer score
(CDR-SOB): It is obtained by upplying the six-item
CDR scale and then summing each of the domuin
box scores so as 1o end up with a total score ranging
from 0 to 18. The higher the score, the more severe
the dementia (O'Bryant e al., 2008).

Neuropsychiatric Irventory  (NPD: It assesses
NPS (Cummings et al., 1994). The scale considers
12 wpes of NPS. The presence of symptoms
and their frequency and intensity are assessed
based on an interview with the closest carer. A
higher score denotes more severe NPS. Three
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sub-syndromes of NPl were identfied (NPI-
Agitadon, NPI-Psychosis, and NPI-Affective)
based on a principal component analysis with
direct oblimin rotation. For details, sce Ydstebo
etal (2013).

Cornell Scale for Depression in Dementia (CSDD):
It is a 19-item dementiaspecific depression
screening tool. Each item is scored zero (absent),
one (mild), two (severe), or unable to evaluate, and
the toral score (0-38) is calculated by adding the
item scores (Alexopoulos er al, 1988),

Statistical analysis

Demographic factors and clinical symptoms were
described by means and standard deviations (SD).
Categorical varisbles are described as frequencies
and percentages. The group differences were
analyzed by Student’s r-test (with no equal variance
assumption) for continuous variables and by x°
or Fisher's exact test for categorical variables. The
distribution of continuous variables was assessed by
inspecting the histograms.

By means of an exploratory approach, group-
based trujectory models using censored normal
mixture were estimated to identify potential distinct
homogenecous subgroups of participants, following
similar profiles from BL tw FU in patient- and
proxy-rated QoL-AD. The aim was to describe
the longitudinal change within ecach subgroup
as well as to assess the differences among the
groups. According to this approach, the groups
are {dentified in @ post-hoc mutter, where the
group belonging is determined based on individual
profiles. Several stutistical criteria were upplied in
the process. Akaike’s Information Criterion (AIC)
and Bayesian Information Criterion (BIC) were
used (0 ascertain the best-fiting models, where
smaller values of AIC and BIC denote better fit.
Other criteria were reasonable sample sizes in cach
group, non-overlapping 95% confidence intervals
(CI), and average within-group probability larger
than 0.7, The group-based trajectory models were
estimated using plugin STATA command TRA]
(Jones and Nagin, 2013).

The agreement between groups of patients
and their proxies was assessed by kappa statistic
applying guidelines for interpretation suggested by
Cicchetti (1994), where a statistic below 0.40 is
considered to be of poor clinical significance, while
0.40-0.59 is fair, 0.60-0.74 is good, and 0.75-1.00
indicates excellent clinical significance.

Bivariaste and multiple nominal regression
models were estimated to  identify potential
characteristics associated with group membership.
The interaction terms between all variables and
the dichotomous variuble dementia were included

into the multiple-regression models. Models were
further reduced by AIC, Significant interactions
imply that there are differences between persons
with and without dementia regarding associations
between group membership and clinical and/or
demographic characteristics.

The results for Qol. ratings were presented as
odds ratios (OR) with the corresponding 95% CI
and p values. ORs were calculated separately for
persons with and without dementia for variables
included into interaction terms. However, as the
analyses generated vast amounts of information,
main findings for the subdimensions of QoL-AD
are only reported in text. The Statistical Package for
Soctal Science (SI’SS) version 23 for Windows and
STATA version 14 were used for the data analvsis,

Ethical considerations

The study was approved by the regional ethics
committee (registration number 2010/119), All
participants gave informed written consent.

Study population

A total of 412 participants were included, 254
(61.7%) persons without dementiz and 158
(38.3%) with dementia at BL. The demographic
and clinical characteristics of the study populution
are presented in Table 1. Between BL and FU, 103
participants were admitted 10 permanent nursing
home stay, of whom 92 (89%) had dementia at BL.

Three trajectory groups based on the patients’
Qol. scores at BL end the changes in Qol. over
time (Gl » = 80, G2 » = 249, G3 n = 83) and
three trajectory groups based on the proxies’ Qol.
scores at BL. and the changes in Qol. over time (G1
n =165, G2 n = 199, G3 n = 48) were identified,
cach following a distinct trajectory (Figure 2). The
BL. QoL. mean scores for the patients were Gl
= 31.1 (SD = 9.8), G2 = 382 (SD = 12.5),
G3 = 44.3 (SD = 9.6), and for the proxies; Gl
= 30.6 (SD = 12.2), G2 = 38.5 (SD = 13.5),
G3 = 43.0 (SD = 10.3). For both patient- and
proxy-rated Qol., G1 represents the participants
with the lowest Qol. score at BL. The Qol. score
was significantly different between the three groups,
as judged by non-overlapping 95% CI, both for
patients and proxies. The average probabilities for
within-group membership were all above 0.80. The
QoL remained stable in patient-rated G1 and G3,
while there was a statistically significant reduction
in the Qol. scored by the patients in G2 by a mean
of 1.04 points (p = 0.008) (Figure 2). Changes in
proxy-rated QoL were not significant in uny of the
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Table 1. Demographic and clinical variables for all participants, and comparisons of participants with and

without dementia at BL
No
TOTAL, DEMENTIA, N DRMENTIA,
N =412 = 254,30 N =158 PVALUR

Age (SD) 830 (54 8.0 (5.1) 854 (34) <o001*
Gender fermale (%) 301 (73.1) 190 (748} 111 (70.3) 0J361"
Living with relative (%) 166 07 74 (29.1; 92 (59.7) <0.001°
Admitted to NH before FU (%) 103 (25 1 @3 92 (58.2) <0001

Physical health (GMHR) (%)
~Poor 36 0o 2 87 15 9.9) <0.001*
~Fair 153 (320, 76 315 M (51.0)
~Good 159 (406) 110 45.6) 49 (32.5)
~Excellent 4 a1y (4.1 10 (6.6)

PSMS (SD) 1.6 0.9 1.3 (0.5) 20 (0.70) <0.001*

IADL (SDy 0.7 0.3) 08 0.2 o4 (0.25) <0.001**

Cognitive states MMSE (SD) 240 5.6) 25 20; 181 @“.7n <0001+

CDR-SOB 38 4.4 1.2 (1.6) 78 4.2 <0001™

QoL-AD (SD)

Patient-reported 37.0 (4.5 376 (5.5 3641 54) 0,010
Physical well-being 9.2 (2.6) 93 (2.6) 89 @.m 0.126*
Social well-being 16.4 2.9) 16.7 22) 158 9 0.001*
Psydwlogical well-being 11.3 @.n 1.6 21 108 2.1y 0,001

Proxy-reported 355 6.1) 373 5.9 327 (55, <0001*
Physical well-being 8.9 (2.9) 9.6 2.9) 78 25, <0001*
Social well-being 16.1 (2.3) 16.5 (2.1) 155 (24) <0001
Peychological well-being 10.5 (2.5 11.2 22y 94 (25) <0001

Neuropsychiatrie symptoms NP1 (SD) 6.6 (10.8) 35 6.5 114 (13.9) <0.001*

NP1 subsyndromes (SD)
~Agitation 22 (4.6) 23 (0.8) 43 6.3) <0001*
~Paychosis 0.6 (2.0) ol (0.6) 13 B30 <0001*
~Allective 2.6 (4.8) 1.7 3.8 40 (58) <0.001"

CSDD (SD) 4l w7 3.0 38 509 (53) <0.001*

SD = Standasd devi ; NH = ng home; FU = follow-up; GMHR = Genen! Medical Health Rating; PSMS = Fhiysical

Self-Mairnerance Scale; IADL = Inwrumental activity of dadly tivings MMSE = Mini-Mental Stare Examination; CDR-SOB = Clinkal
Demwentia Bating-Sum of Boxes; QoL-AD « Quality of Life in Alzheimer's Disesse; NPl = Neuropepchistric [iventory, NPLAgitation =
agitation/aggression, eupboria, dismbdition, sberrant motor bebavios, snd irritsbility, NPI-Prychosis = deltunions and halludnations,
NPLAfective = deprestion, anxiety, and apatty; CSDD w Cornell Scale for Depression in Dementiy

* Farher's exact 1est, **Stodent's r-eat (aqual variances mot ssumed), ***x?-test
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P-values refer to change in Qol from baseline to FU within each group.

Figure 2. Teagectories for 18-months change in pabent: and proxy 1ated Qol-AD. pvalues refer to change in Qol from baseline to follow up
within each gronp.
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Table 2. Baseline data in the different trajectory groups (cases with at least one missing covariate excluded).

G1 = group with lowest Qol

FATIENT=RATED QOL Gl (N =65 G2 (N = 204) w3 (N =T74)
Dementia, n (%) 28 (43.1) 88431 15 (20.5)
Age, mean (SD) 81.9 (5.0 §21(5.2) 828 (5.5)
Living wone, n (%) 41 (63.1) 115(56.4) 53(71.6)
MMSE, mean (SD) 23.2(5.9) 23.4(58) 26,0 (5.0)
GMHR, n (%)

Poor/fair 4 (67.7) 102 (50.0) 10 (13.%)

Good/excellent 21 (32.3) 102 (50.0) 64 (36.5)
CDR-SOR, mean (SD) 13 (L0 41004 1.7(3.%)
IADL, mean (SD) 0.60 (0.26) 0.62 (0.31) 0.79 (0.249)
PSMS, mean (SD) 1.81 (0.74) 1.60 (0.66) 1.26 (0.43)
CSDD, mean (SD) 6.09 (5.5%) 3.95 (4.60) 2.27 (2.85)
NPI-Agitation, mean (SD) 2.46 (5.39) 2.43(5.03) 1.00 (2.93)
NPi-Psychosts, mean (SD) 0.62 (245 0.74(2.28) 0.18 (1.00)
NPI-Affective, mean (SD) 4,00 (6.26) 201 (492 1.01 (2.45)
Proxy-rated Qol. Gl (v~ 137) G2 (N = 160) G3 (N = 46)
Dementia, u (%) 80 (58.4) 46 (28.7) 5(10.9)
Age, mean (SD) 81.6 (5.3) 829(5.1) BL7(5.0)
Living alone, n (%) 74 (54.0) 101 (65.1) M (739
MMSE, mean (SD) 21.9 (6.1) 24.7(5.2) 274000
GMHR, » (%)

Poor/fair 82 (59.9) 64 (40.0) 10217

Good/excellent 55 (40.1) 06 (60.0) 36 (78.3)
CDR-SOB, mean (SD) 5.74 (4.33) 2,05 (3.68) 0.45 (1.0
IADL, mean (SD) 0.51 (0.29) 071 (0.27) 0.89 (0.17)
PSMS, mean (SD) 1.84 (0.70) 1.44 (0.59) 1.17 (0.38)
CSDD, mean (SD) 6.30 (5.32) 2.86(3.55) 0.76 (1.21)
NPI-Agitation, mean (SD) 3.37 (5.97) 1.64 (3.87) 030 (1.33)
NPI-Psychosis, mean (SD) 1.15(2.92) 0.20(1.37) 0.0 (0.0)
NPI-Affective, mean (SD) 4.91 (6.26) 1.58 (3.23) 0,07 (0.25)

Qol. = Qmﬁydhlmsn seancard devianon; MMSE = Mis-Mentl Stste Exsminstion; GMHR = Genersd Madical Health Rating;

CDR-SOR = Clinscal Demeritia

SalaCSDD Cemclialcl«l?
mmnndm-h

md' ey

three groups, The agreement between groups of
patients and proxies was poor with a x of 0.22.

Table 2 presents descriptive statistics for the
patients in each trajectory group. Bivariate analyses
for patient-rated Qol., as presented in Tuble 3,
show that the chances of belonging to Gl
wrsus G3 were higher for persons with &
dementia diagnosis, more cognitive impairment
(MMSE), more severe dementa (CDR-SOB),
lower instrumental functioning (IADL), and more
affective symptoms (NPI-Affective). The chances
of belonging to G1 versus G2 and G1 versus G3
were higher for persons with poorifair physical
health (GMHR), lower functional ADL (PSMS),
and more depressive symptoms (CSDD).

Bivariate analyses for proxy-rated Qol. (Table 3)
show that the chances of belonging 10 G versus
G2 and G1 versus G3 were higher for persons with

[ ——
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lm.-&ndkomxlADL lnumamlmmdddythﬂ'&hls: Phiysical Sclf-Maistenance
NPt =

v NPLAgiesion = agtuation/sggresion,

NPI-W;M delusons and halluanaons: NPL-Affective =

a dementia diagnosis, more cognitive impairment
(MMSE), poorfair physical health (GMHR),
more severe dementia (CDR-SOB), lower instru-
mental functioning (TADL), lower functional ADL
(PSMS), more depressive symptoms (CSDD),
more agitation (NPl-Agitation), and more affective
symptoms (NPI-Affectve), while the chances of
belonging 0 G1 versus G2 were higher for
persons with lower age and more psychosis (NPI-
Psychosis), while the chances of belonging o G1
versus G3 were lower for persons living alone.

Nominal regression analysis in patient-rated
Qol.

Multivariate analyses presented in Table 3 show
that more depressive symptoms (CSDD) were asso-
ciated with the higher chances of belonging o G1
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versus G2, while more affective symptoms (NPI-
Affective) were associated with higher chances
of belonging w0 G1 versus G3, independendy of
dementia diagnosis.

Persons with dementia and poor/fair physical
health (GMHR) and lower ADL functioning
(PSMS) were more likely to belong to G1 versus G2
and G1 versus G3. Lower instrumental functioning
(IADL) for persons with dementia increased the
chances of belonging to G1 versus G2.

Among persons without dementia the chances
of belonging to G1 wversus G3 increased with
poor/fair physical health (GMHR), a higher score
on the CDR-SOB scale, and a lower score on NPI-
Agitation.

Nominal regression analysis in proxy-ruted
QoL
As presented in ‘Table 3, more symptoms of
depression (CSDD) were associated with higher
chances of belonging to G1 versus G2 and Gl
versus G3, independently of dementia diagnosis,
For persons with dementia, higher age was
associnted with lower chances of belonging to Gl
versus G3. For persons without dementia, higher
age wis associated with lower chances for belonging
to Gl versus G2. In addition, a higher score
on the CDR-SOB scale #s well as more affective
symptoms (NPI-Affective) were associated with
higher chunces of belonging to G1 versus G2 and
G1 versus G3.

Discussion

‘This study assessed longitudinal changes in Qol. in
persons with and without dementia and explored
the factors that were associated with changes in
Qol.. We found three different BL lewels and
trajectories of Qol. in both patient- and proxy-rated
Qol.

The changes in Qol. scores during the 18-month
observation period were, however, small and mostly
non-significant.

The wype of QoL-trajectory group membership
was associated with the severity of the symp-
toms of depression, dementia severity, physical
health, physical and instrumental functioning,
NPI-Agitation, and age, with small variations
between patient- and proxy-rated Qol-AD. How-
ever, we observed that the agreement between
patient- and proxy-rated Qol-AD was poor,
implying that patients and proxies assess QoL
differently.

While former studies have demonstrated signific-
ant reductions in proxy-rated Qol. for patients with
dementia over un 18-24-month period (Lyketsos
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et al., 2003; Tatsumi et al., 2009; Bosboom et al.,
2013; Bosboom and Almeida, 2016; Conde-Sala
et al., 2016a), this was not found in our study,
neither for the cohort as a whole nor for the
respective trajectory groups.

Wi saw a statistically significant Qol. reduction
in only one of the patient-rated trajectory groups.
The total decline in Qol. was, however, small and
has probably only minor clinical implications.

The lack of changes to Qol. could be explained
by the inclusion of a larger and more heterogenic
population in our study with a broader variety in
age and cognitive and funcdonal limitations than
previous studies. Considering the highly subjective
nature of Qol. assessments (Ready and O, 2003)
there is also a possibility that the individuals general
positive or negative life perceptions has a stronger
influence than dementia on their Qol. evaluation.
In total, the lack of Qol. changes supports a
former proposition that BL. QoL is more strongly
associmted to later QoL than w QoL changes
(Conde-Sala e al., 2016b).

The agreement between patient ratings and their
proxy ratings regarding Qol. trajectory affiliation
showed a low kappa score of 0,22 (Clecherd, 1994).
Such discrepancies between patient self-ratings and
proxy ratings have been reported in several previous
publications (Logsdon et al., 2002; Tatsumi ez al.,
2009; Thorgrimsen et al, 2003; Andrieu e al,
2016). Nonetheless, Bosboom et al. found the
agreement to be reasonably high, though proxy
ratings were systematically lower than patent self-
rutings (Bosboom e al., 2012),

The discrepancy we found might also be - as
suggested by others — a result of proxy bias from
higher carer burden (Andrieu er al., 20106) or carers’
depression (Logsdon et al., 2002), causing proxies
o project their own Qol. onto the participants.
Unfortunately, this study design does not comprise
these factors,

Another confounding factor coukd be that the
participants’ lack of insight causes an overestima-
ton of their own Qol. (Conde-Sala et al, 2016a).
There is also a possibility that patients undergo
u process of adaption to their disability and thus
perceive their Qol. as higher than their proxies do
(Banerjee er al., 2009).

Characteristics associated with QoL

More severe depressive symptoms were associated
with lower QoL in both patent- and proxy-
rated QoL in our study, independent of dementia
status, Also, more affective symptoms covering
the items depression, anxiety, and apathy in the
NPI were associated with lower Qol. in patient
ratings independent of dementis status and in
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proxy ratings for persons without dementia, This
relation has been described in several previous
studies confirming that depressive symptoms are
strongly associated with Qol. (Banerjee eral, 2009;
Tatsumi et al., 2009; Bosboom er al, 2012, 2013;
Heggie et al, 2012; Andnieu e al., 2016; Conde-
Sala er al., 2016b), We should therefore stress the
importance of addressing depression as part of our
cure services,

Furthermore, being in the two lowest categories
of physical health (GMHR) considérably reduced
the chance of belonging to the higher Qol.
trajectories, independent of dementia status for
patient-rated Qol., indicating that physical health
affects Qol. regardless of cognitive functioning.
Contrary to our findings, a previous study (Huang
¢t al, 2015) could not find any association with
Qol. and comorbidity.

Low ADL functioning (PSMS) and low instru-
mental functioning (IADL) were associated with
lower patient-rated QoL in persons with dementia.
The association between functional ability and
Qol. has more often been described with proxy
ratings (Banerjee ¢z al., 2009; Tatsum et af,, 2009).
However, in more recent studies, ussociatons
between limitations in IADL and low patient-rated
QoL (Andricu er al, 2016), and between poorer
functional ability (ADL) and low patient-rated Qol.
(Conde-Sala et al., 2016b) (Heggie et al, 2012),
could be found.

Higher age was associated with higher proxy-
rated Qol. independent of demenua status. This
associution has been reported in a previous study,
where it was interpreted as representing various
kevels of expectation and social support with age
(Banerjee er al., 2000).

In contrast to previous studies (Conde-Sala
et al., 2014; Huang et al, 2015), we found no
association between dementia severity and patient-
rated Qol.. As suggested previously (Bosboom
et al, 2012; Andricu et al, 2016), persons with
dementia gradually lose insight as the discase
progresses; thus, 8 link between dementia severity
and Qol. in this group is less likely with patient
ratings. Proxies, to the contrary, are more likely
to evaluate the patient’s Qol. from a discase and
disability perspective rather than from an individual

pective (Bosboom er al, 2012; Andrieu er al,
2016). However, in our study, more cognitive
impairment (CDR-SOB) was associated with a
lower Qol. in proxy and patient-rated QoL in
pardcipants without dementia.

We also found that higher NPI-Agitation scores
were assocfated with higher patient-rated Qol.
in persons without dementia. We do not fully
comprehend this finding in our population but
suggest that this could indicate that the NPI

may not be an appropriate assessment for persons
without cognitive impairments, or that this result
illustrates the difference in opinions between proxy
and patient ratings, as NPI was also rated by proxy.

Limitations and strengths of the study

As Qol. was first evaluated 18 months after the
inclusion of patients in the original CONSIC-
study, there is a possibility of selection bias towards
participants with better health outwomes.

Approximately, 100 participants were admitted
to nursing homes between BL and FU observation,
resulting in a more heterogenic study population
at FU. Data on relevant domains associnted with
Qol. changes in dementia, such as carer burden and
carers” depression, could have added more depth 10
the analysis if they had been included in the data
collection. The observation period was probably
too short to catch changes in Qol. over time in such
a heterogenic population.

We used the QoL-AD to assess QoL in all
partcipants, although it has only been validated for
use in persons with dementia. Howewver, only one
of 13 ftems in the questionnaire refers to memory
impairment. We therefore consider the results as
sufficiendy reliable to compare QoL in persons with
and without dementia.

The strengths of the swdy were the large
cohort of 412 persons that included persons with
dementia as well as persons without dementia.
A further advantage was the data collection
organized by experts in the ficld. It provided a
rich characterization of clinical paramcters with
standard outcome measures, Another plus was the
QoL assessment taken from both the patients” and
the proxies” points of view, with a scale well adapted
for use in longitudinal studies (Selwood er al,
2005).

Conclusion

In this study, we found that, despite significant
changes in clinical parameters, patient- and proxy-
rated Qol. in an elderly population did not change
substantially over a period of 18 months.

We confirmed findings from previous studies
that patients and proxies evaluate the patients’ Qol.
differently. Qol. is an important aspect of person-
centered care, but obviously Qol. was determined
not only by the clinical aspects we examined,
especially in patients with dementia. Thus, we need
to focus on the patients’ personalities, comprising
their history and culture as well as their beliefs,
values, family relations, and individual perceptions
of QoL.
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The foremost factors associated with lower Qol.
in our study sample were more severe symptoms
of depression, NPI-Affective symptoms, and poorer
physical health for the whole population, while low
functional abilitics were only associated with low
QoL for persons with dementia. Efforts aiming at
preventing low or decreasing Qol. at any stage of
dementia should, therefore, target these factors as
well as keeping a person<centered approach open
to the individual perceptions of Qol..
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' Abstract )
Background: Dementia 15 a care mtersive diseae, especially in the later stages, implying in many cxies &
substantial carer burden, This szudy assesses the use of formal and Informal care resounces among persons with
dementia durdng the last month before nursing home aomission. It also descrbes main providerns of infoanal care
and asseseet the extent of informal care rendered by the extended social network

Methods: I this cross-sectional study, we collected oata about persons with demenia that were newly admitted
10 3 nursing home in Norway. Information about the amount of formal and informal care duning the last 4 weeks
proceding nuning home acmassion was collected from the pamary caregivess. Clinical data were collected by
cxamining the patients, while sododemographic data was collected from the patiente’ files
Results: A tozal of 395 persons with dementia were included. The amount of ifonmal care provided by the family
carenhver was 1419 h per month 5D = 2274, Co-readent patients received Ive times mare infonmal care than non-
co-residents. Informal care from the extended social network was provided to 212 patients (53.7%) with a mean of
56 (50 = 11.2) hours per monch and represenced 38% of the total Informial care rendered 1o the patients. Foemal
care w provided 1o 52.7% of the patkents with a mean of 180 (SD = 50.1) howrs per month. Coresidency was
dgnificantly associated with more informal cane, and the assachitions vaded with respect 1o age, relation to the
caregiver, and the caegiver’s worbing situation. Good/excellent general health was associated with less formal care.
Conclusion: Pessons with cementia on the verge of admission o a nurtng home are mainly supported by the
family caregiver, and the use of informal care s particulady high ameng coresdents. In order to delyy nusng
home admassion, futare research should exploce the unrealized care patential in extended social networks, as well
as the potential for increasing the number of recipients of formal care services.

Keywords: Dementia, Iormal cace, Foamal care. Resource use. Living situstion, Social network
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Background

The number of people living with dementia worldwide
was estimated as 356 million in 2010, and the numbers
are expected o double over the next 20 years (1), Strat-
cgies are needed to secure suflicient support for people
living with dementia as wedl as their informal and profes-
stonal caregivers without fnancially overstraining health
and welfare systems. Health economic evaluations show
that nursing home placement is the most significant factor
driving costs in dementia care and that the interval from
diagnosis to institutionalization is about 30-40 months
[2<5). A considerabl of informal care is pravided
in the patient’s home, and the burden of care &s one of the
main important factors assockted with nursing home ad-
mission (NHA) [6-11]. Several studics report that a con-
siderable amount of informal care is provided in the home
environment from 30 up to 100h per week in their re-
spective populations |7, 10, 12-16]. Factors associated
with increased informal care are dementia severity, severe
nearopsychiatric symptoms, and increased functional im-
pairment [7, 8, 12, 17-19). The influence of co-residency
between the primary caregiver and the person with de-
mentla I8 of particular interest. Previous studies have
found assoctations between co-residency and increased in-
formal care, while more formal care was assockated with
persons with dementia living alone {12, 15, 17, 20).
Expecting an increas) ber of § with de-
mentia, The Norwegian Mlnlsuy of llnhh published
the first national Dementia Strategy in 2007 to better
meet the needs of patients, family caregivers, and the
health care system. This strategy was updated in 2015,
One of the main goals of the Norwegian Dementia Strat-
egy 2020 |21] s to enhance the support to the family
caregivers and better the cooperation with voluntary ser-
vices 1o empx with d ia to participate
mumwdyinmmymdmhwlomlnlhvm
homes, A study perfe d in countries
bmndtlullnlormaluxeﬁun&mllyund[ﬂendl,m
addition to the primary caregiver, were avalluble to less
than half of the carers in the study and suggested that
provision of informal support to the carer may act as a
protective factor for the perceived carer burden [14],
However, knowledge about the extent of informal care
in Norway delivered during the period before NHA, and
the providers of informal care, not only including pri-
mary caregivers but also the extended social network, is
scarce. Better insight to the extent of care provided in
patients” homes, who provides the care, and what factors
are related to the amount of care in the period before
NHA muy assist the development of new services aiming
to prolong time to nursing heme admission,

The aim of this study was to assess the resource use in
formal and informal care g § with d tia
during the last month before NHA, and to assess chinical
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and sociodemographic factors assockated with the use of
care. We aimed as well as to describe the main providers
of informal care, and 10 assess the amount of informal
care tendered by the extended social network.

Methods

Setting

This Is a cross-sectional study assessing baseline data in a
sample drawn from the Resource Use and Disease Coune
in Dementia — Nursing Home (REDIC-NH) project.

Study population

The study population was a sub-sample of participants
in the- REDIC-NH project. The REDIC-NH study is o
longitudinal observational study that includes newly ad-
mitted patients from 47 small and large nursing homes
in four Norwegian counties and follows them from ad-
mission to the NH over a course of 5 years or until death
|22). Patients older than 65 years, or younger than 65
years but with established dementia, were included. In
addition, the expected stay in the NH had to be more
than 4 wecks Patients with a life expectancy shorter
than 6 weeks were not eligble. The study included a
convenience sample of 695 p and recrul

took place between Jamury 2012 and August 2014,

To increase homogeneity and describe the resource
use in a dementia population exclusively, patients with-
out dementia, or not permanently admitted to NH
where excluded from the present stucdy, as were partici-
pants without complete Resource Utilization in Demen-
tia (RUD) questionnaire,

To be admitted to a long-term NH stay in Norway, the
person must apply 10 the municipality. The application i
evaluated based on a needs” assessment, and available places
are allocated based on urgency. If there ae no available
places, the applicant usually is placed on a waiting list, with
a waiting pertod from a few days up 1o several weeks.

Ethical considerations

The patients’ capacity to consent was assessed by the
nursing bome stafl, including a physician. Written in-
formed consent was obtained from patients with the cap-
acity to consent or from the family caregivers on behalf of
the patients In cases of reduced capacity to consent. The
study was approved by the Regional Committee for Med-
ical and Health Research Ethics (2011/1738),

Data collection

Data were collected by healthcare workers at the nursing
home, under the supervision of 10 research nurses. The
research nurses completed 5 days of training prior to the
start of the study, and the data collectors completed 2
days of training. Data were collected through cognitive
and physical tests and structured interviews with the
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patients, their family caregivers defined as a next of kin
who looked after the patient at least once a week, and
the health workers.

Measures

Demographic data included the patients’ age and gender
and were collected by reviewing the patients” files kept
at the NHs. A disgnosis of dementia according to the
1CD-criterla [23) was independently established by two
of the authors (SB and GS) based on all available infor-
mation about the patients. Both SB and GS are special-
ists in psychiatry and experienced in geriatric psychiatry
and research. If no consensus was reached, a third
psychiatrist was consulted.

The clinical measures dementia severity and severity of
physical health were obtained using the following instru-
ments: The General Medical Health Rating (GMHR) [24],
a four-category, reliable, and valid global bedside assess-
ment tool for rating the severity of physical health. The
score is based on an overall assessment by health care
workers. The Clinical Dementia Rating Scale (CDR) as-
mthmﬁof&mmhumdmh.m

i, and mild, or severe dementia. CDR
comprises six items (memory, orientation, judgement and
problem solving, community affairs, home and hobbies,
and personal care). A score i cabculated according o an
algorithm where the memory item is given more weight.
For statistical purposes, we calculated the CDR sum of
boxes (CDR-SOB), which offers an extended range of
values and is caleulated by adding the item scores (mnge
0-18). Higher scores indicate more severe dementia {25].

The extent of formal care and the extent und providers
of informal care during the last 4 weeks preceding NHA
were recorded by the RUD questionnaire, that is an-
swered by the primary caregiver and Includes the follow-
ing Information about the primary caregiver [26]: Age,
gender, relation to the patient, co-residential status,
work status, hours warked last month, and lost work
hours due to care tasks in the last month. Information
about the extended social network included: Relation to
patient and hours of provided informal care last month.
The extent of informal care provided by the family care-
giver Last month was recorded in regard to the following
three aspects: 1) the time used to help the patients with
personal activities of daily living (PADL), 2) the time
used on Instrumental ADL (IADL), 3) and the time used
on supervision, like helping the patient with orientation
or preventing behavior that is distressing to the patient.
We calculated the total infarmal care time by summariz-
ingt the amounts of time for these three types of care. If
this sum exceeded 24h per day, a total informal care
time of 24 h per day was set. Formal care was equalled
to the time provided by professional home care services,
while services like home help, meal delivery, day care
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centres, or respite care were not included due to msuffi-
clent data.

Statistical analysis

Data are described by the means and md.mldevhﬂom
(SD) or frequencies and pere Diffe
pwpmuncdh’lmhpcﬂcnknph(mhm
Ihmvcuh‘-uldmx’ubramdm&su

paid work, co-residency with lamily caregiver, GMHR, and
CDR) and the three outcome variables (informal care by the
primary caregiver, informal care by the extended social net-
work and formal care) were assessed by estimating bivarite
and multiple linear mixed models Random effects for nurs-
ing homes were incuded in the models (o adpust the esti-
mates for possble  within-nursing-home  correlations,
Stratification by living with or without a caregiver was per-
formed by inchuding interactions between the dichotomous
varable (co-residency with or without caregiver) and all co-
vartes. Interactions with p <01 were kept in the modd
Missing values in variables co-resident, carer velation, and
carer i work were imputed by logical rules whenever pos-
sible. The analyses were performed using 1BM SPSS Statistics
for Windows vemsion 250 (Armonk, NY: IBM Corp) and
SAS v 94, Results with prvalues less than 005 were consid-
ered statistically significant.

Results
Study population
The REDIC-NH cohort consists of 696 patients, among
which 445 had dementia and were permanently admitted
to a nursing home. However, 50 patients had to be ex-
cluded due to missing or incomplete RUD question-
naires. Thus, the study included 395 patients with a
mean age of 84.4 (SD =75) years, and 265 (67.1%) pa-
tients were female. According to the CDR, 277 (73.9%)
had moderate or severe dementia. There were no differ-
ences regarding demographic or clinical characteristics
between patients who completed the RUD questionnaire
and those who did not.

The extent of formal and informal care Is presented in
Table 1.

The extent of informal care

The mean care time provided by the family caregiver
was 1419 (SD = 227.4) hours per month, while the total
contribution of the patients’ ded social Tk, in-
cluding family members, was 5.6 (SD = 11.2) hours per
month.

The extent of formal care
Formal care was provided to 208 (52.7%) of the patients
with a mean of 34.2 (SD » 64.9) hours per month among
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Table 1 Formal and nformal care during the last month before NHA (N = 395)
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those receiving formal care. For the whole sample, the
mean amount of formal care per month was 18.0 (SD =
50.1) hours.

Informal care - characteristics of the family caregiver

Characteristics of the family caregivers and the extended
social networks are presented in Table 2. Of the 395 pa-
tients, 379 (95.9%) had a family caregiver, of whom 228
(60.2%) were females, 255 (67.3%) were the patients” chil-
dren, while 81 (21.4%) were spouses. The mean age was
574 (SD =8Y) years for family caregivers who were the
patients’ children and 77.7 (SD = 7.6) years for family care-
ghvers who were the § ' sy Co-resident care-
givers accounted for 105 (26.6%) of the sample, A total of
194 (54.2%) caregivers were doing pad work, and they
worked 34.9 (SD = 10.3) hours per woek, Of the caregivers
in paid work, 60 (308%) reported a mean loss of 11.2
(SD = 9.6) working hours per week due to care tasks,

Informal care - characteristics of the extended social
network

In our study sample, 212 (53.7%) pationts received sup-
port from at least one member of their social network,
whereas 183 (46.3%) had no additional carers beside the
family caregiver. Of the 212 patients that received help
from their extended social k, 154 (726%) received
help from family membess, while 29 (13.7%) received
help from more distant relatives, 15 (7.1%) received help
from friends, 22 (10.4%) received help from neighbours,
and 44 (20.8%) recetved help from others (Table 2).

The impact of sociodemographic and dlinical factors on
the use of care

Male patients reccived more informal care than female
patients (187.1 versus 1203 h per month, p=0016).
There was no statistical difference between genders re-
garding formal care. Co-resident patients received more
informal care (343 versus 67.4 h per month, p <0.001)
and less formal care than patients Hving alone (9.1 ver-
sus 21.2 h per month, pr=0.001), while there was no stat-
istical difference in the extent of informal care by the
extended social netwark between co-residents and non-
co-residents (Fig. 1), The ratios of informal to formal
care were 37.7:1 for co-resident patients and 3.2:1 for
patients living alone. Family caregivers who did paid
work provided less informal care than those who were
not working (74.2 versus 2287 h per month, p < 0.001).
There were no statistical differences in formal care be-
tween patients with working and non-working family
caregivers,

According to the bivariate linear mixed models pre-
sented in Table 3, more hours of wformal care by the
Samily caregiver was significantly assoclated with the pa-
tient being of lower age, having male gender, having a
family caregiver not doing paid work, having a spouse as
a family caregiver as opposed 1o a child, having more se-
vere dementia, and having a co-resident caregiver. MHav-
ing & family caregiver doing paid work was assoclated
with more informal care from the social network. Having
a spouse as the family caregiver as opposed to a child,
good/excellent GMHR, and co-residency were associated
with less formal care.
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Table 2 Descripton of the famiy caregivers (n = 379) and the
patlent’s extended soca netwaork
Famiy caregivers relation 1o patient, 1 (W)
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co-resident patients. Higher age was assoclated with
fewer hours of informal care, and there was u signifi-
cantly stronger reduction among co-resident patients
than non-co-resident patients. Less formal care was only
associated with good/excellent GMHR.

This study assessed the use of formal and informal care
among home-dwelling persons with dementia during the
last month before permanent admission to a nursing
home. For the two-thirds of the patients living alone,
their clasest caregiver was mainly one of their children,
while for the patients living in co-residency, the care-
giver was most frequently the spouse. Half of the sample
received formal care in the form of home care services.
The extent of informal care was substantially larger than
the extent of formal care, and the majority of the infor-
mal care was delivered by the family caregiver, while the
extended social network only contributed 38%. Half of
the primary caregivers even reported to have no add-

itional help at all, including the majority of spouses liv-
ing with the patient. Only a small portion of 10%
received care from two or more persons in thelr ex-
tended social network; however, the low hourdy contri-
bution suggests that the help was somewhat sporadic.

Care contributions from the extended social network
have seldom been investigated or discussed in previous
studies. In the US, The National Study of Caregiving
found that 73-78% of caregivers to persons with demen-
tia had additional helpers [27]. In Norway, the REDIC
project found that 50 to 70% of caregivers had additional
helpers, however, our findings show that the hourly con-
tribution was low. We can only suggest possible reasons
for the low contribution. Norway has high employment
rates among both genders, possibly reducing the oppor-
tunity to support relatives [28]. Another explanation
could be the increasing urbanization causing longer geo-
graphical distance between relatives [29]. The massive
of the public care services during the last 50

oce LIRS
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In the multiple model, female gender of caregiver was
significantly assoclated with more hours of informal care
by the family caregiver. Several interactions with co-
residency were present in the model. Co-resident pa-
tients had significantly mare hours of informal care than
non-co-resident  patients with  differences varying be-
tween strata. There were no differences between male
and female patients. Differences in provided informal
care between spouses and children caregivers were sig-
nificantly larger among non-co-resident patients than
co-resident patients, Differences in received  informal
care from working and non-working caregivers were sig-
nificantly higher among co-resident patients than non-

years might also lead to a perception that the provision
of care to ederly relatives is a state- rather than »
family-responsibility [30). As more then 95% of all infor-
mal care was rendered by the main caregiver, there
seems to exist unexhausted resources in involving the
extended sockal network in order to relief the burden ex-
perienced by primary caregivers. However, the research
community has yet to explore how to access these te-
sources and the barriers that might exist in both render-
ing care but as well accepting it.

We found that the family caregiver provided o mean
of 142h per month of informal care. In contrast, a
health economic analysis performed on several cohorts
of persons with dementia concluded that a mean of 60
o 85h per months of informal help were rendered at
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the paint of diagnosis, thus, indicating a considerable in-
crease in the need for care in the period leading up to
NHA [31), A previous study conducted in cight
European countrics with a cohort similar to the REDIC
cohort reported 360 h of informal care per month, while
studics observing cohorts with younger patients in carl-
ier stages of dementio reported a range of 82 to 160h
per month [12, 14-16], These differences might be owed
to varying shares of co-residing fomily corcgivers. In
addition, cultural differences regarding the expericnced
obligation to care for clder family members as well as
the accessibility and costs of formal care might impact
the extent of informal care.

Co-residency was a main predictor for the extent of in-
formal care rendered. This might be an indication of “sup-
ply creates its own demand”, as co-resident caregivers (the
spouse In most cases) might be more involved than
needed when assisting the patients with daily tasks and
supervision [32], It could as well lead to an Tt

progressive increase in formal care provision. In recent
years Norwegian Dementia Strategies have asked for more
differentiated care services and o more individualized ap-
proach toward persons with dementia and their family
carcgivers. Consequently, we would expect o higher
amount of informal care time and dementia-specific clin-
ical measures to be associated with the extent of formal
care, but we found that only somatic health was related to
it. A possible explanation could be that Norwegian home
care services mainly cover help with tasks related to ADL
dependencies and, to o Jesser degree, with tasks related to
IADL dependencies and supervision of the patients [33].
Our finding that co-resident patients received less for-
mal care and more informal care than patients living
alone s consistent with previous studies [12, 15-17). It
Indicates a substitutive rather than complimentary rela-
tionship between formal and Informal care use and are
in line with a recently published study in six Westen-

of carc time, as it might be difficult to distinguish shared
houschold activities from care ectivitics, On the other
hand, more severe dementia was associated with more in-
formal care, suggesting that the amount of Informal care
ix adjusted to the severity of dementia,

Only about half of the sample received formal care and
our finding of 45h of formal carc per wock is consider-
ably Jower than the findings in a comparable study that re-
ported 751 [15]. Another amalysis of care resources to
Norwegian home-dwelling persons with and without de-
mentia found that 3.2 h of formal care was provided to a
sub-population with dementia [31), Thus, indicating

European countries [34]. This might as well apply to the
contributions from the extended soclal network as more
support was provided from the ded social }
In cases with non-co-residency and when the pelmary
carer was holding a job,

The low use of formal care substituted by a high use
of informal care might be duc to a lack of perceived cap-
acity or skill in the primary care services to offer special-
ized and Individunlized dementia care, especially care
and support directed towards co-resident caregivers. A
cross-European study found that the formal services
avallable to persons with dementia were non-specific
and not tailored to the patient group or the specific
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individual’s needs [35]. Other identified barriers to the
use of formal care are that the family caregivers do not
consider the need for the care, them or the patient hav.
ing negative attitudes and beliefs towards formal care,
low awareness of services avallable, poor accessibility to
services, or high costs [36-38]. Another possible barrier
to formal care derives from a Canadian study were case
managers seemed to purposely exhaust family resources
before making formal home care services available [39].
Increasing the number of recipients of formal care or

increasing the hours of care delivered to the respective
recipients might contribute to relief the burden of pri-
mary caregivers and thus to delay NHA [5, 40].

Uimitations and strengths

The strengths of this study include a lirge sample of
400 persons with dementia who were assessed for

informal and formal care used during the last month be-

fore NHA. Standardized interviews were carried out by

adequately trained and supervised healthcare workers,
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thus securing high-quality data. Private entities rarely
health care service in the municipalities in

Norway. Thus, the municipalities are almost exclusively

responsible for the provision of care services and provide

a homogenous environment for health service research

with similar criteria for NHA.

A muajor limitation & that our sample might not be repre-

mission (0 BL was 105 weeks [22]. As a confounding factor
we might thus have exduded patients who were elgible for
the study but who died shortly after admission to a nursing
hame, or elighble persons that did not have a Gmily caregiver.
Furthermore, the plysical and cognitive tests were first per-
formed at the BL examination and could be sensitive to
dunges during this time period or due to the event of ad-
mission. However, the GMHR and CDR have dhown to be
stable over time [41-43) Moreowr, caregiver-reported data
from the RUD questionnaire may have yielded inaccuracies
in the extent of formal and informal care.

We equated formal care with home care services with-
out taking into account other forms of services, such as
meal delivery, day care contres, or respite care due to in-
sufficient or lacking data. This might have resulted in an
underestimation ol the extent of formal care. However,
we consider home care services as the most relevant type
of formal care in Norway, and as well when comparing
different health care systoms.

This study was pesformed in Norway, and the findings
might not be transferrable to other countries with differ-
ent health systems. In Scandinavia, public health services
provide the majority of care, and it is rendered free of
charge for relatively small fees to the patients. Thus, the
extent of formal care, the point of time for NHA and the
extent of informal care might differ substantially in other
health care systems and cultural settings.

Conclusion

We found that persons with dementia on the verge of
admission to & nursing home are mostly supported by
informal care provided by one primary carer, while the
amount of care provided by the patients’ extended social
network and the provision of formal care was low. Fu-
ture research should explore the unrealized care poten-
tial in the led social ks and the possibilities
in more diverse formal care services directed to pessons
with dementia and their caregivers.

Abbreviatons

NHA: Neamiing home agmisiosy REDICASt Rsourcn (e wred Diasrase Courve
i Demerciaduriing Home RFUD Resource utization in dementia P

ADL Percral activiny of dadly Iving IADL bstrumentsd scivity of daly IMeg
GAWR: Gerersl medical Mokh g COR Clsicy demerzls weing

S0 Stndad devistion

Fagesof9

Achrowledgements
O grattuce goes %0 the sh collaborsting reseanch Certie that develipes
whe RETAC propct: the Carvie for AQe-relimed Furctiony decine st Dissaw,
nedandet Mool Traus (leadiat of the project). Dept. of Heatth Maragement
and Heth Ecoromics. Uniersity of Osle Soum-Exstern Noowey Regions
Heakh Aurrcdny's Heath Senvioes Ressach Cormn, Abanhas Unvensy Hos
pral Cerme for Dderly and Nursng Home Madicine (SEFASE Depanment of
Glotal Pubic Mesth ardd Prinary Caves Tacuty of Medicrn e Dentaery,
Urivenity of fitegen; and The Neglanal Canmie for Bxderdy Medcine ard Co
(SESAM), oer | y Mospimal. We would abo be 1o
thank the managen and the safl ot the nuning homes in Hedmar, Opp-
el Mordsland. aned Mosd-Tiowdietag thit ook st o e Sy, and the 1
serts and ther lmily categivers for ghving & their nformastion.

Acthory’ contributions
OV G5 SB35, st AZY develogwd that Corompe, sy design g smseach
Quemions. &Y ard OV the diey, perlo amcAve it v

grepaind the manuciige 55 SA and G5 oBcsly iedevwnd a0 aded
ComTTern 10 the manua e at o phases, 2B provkderd enport schice on the
sawic)l analss and pedormed the thatae and mutiple inex mised mocss
A authon ook paet In veng e papar and 0omved the Sndl wenon

Funding

The data cotiection was adminitoned by the Reeach Contre for A9e-
sl Functionsl deciine and Disease. Inrlardet hospits Triat, sovd win Irs-
Tated by the Nonwegian Meath Disectorate, which shn peonvioed funding
The fnding body had 1O i I dedisions Mgarding e design, aralyss or
tnpaion of the preser Stucly.

Availability of data s materials

The datasers genented sndior anshysed Suring the cumen: Zudy ame
Mvalabie or semachens i COOpIItion with the dits owner, the Resach
Centoe for Ageartaned Functiomal decine and Diserse - bedande Mooty
Tz, rformation 15 svalable on the folowing page kek httpa/ykehuset
ndanciet ney ivielimgen sdergybian sk Rekringyserte

EBhics approval and o

The patienss” Canacity %0 Consers was assecied by ™he narting home 2aff,
ecluding a physician Wittten rdormed consert wies chtansd fiom patesty
Wit the capacity 5 consent or fioes the logal Quirdans on betalf of the
potierss In Chses of rediond Capaciy % consent, The Studly wah ieference
rramter 0111738 wit appioved by the Regiond Commiee for Madicd
anct Heath Resmiech F1his Southeast Norvaty, Unbenity of Onie

Cormert for publication
ot applicable

Competing interests
The Juthors dheclane Tt they have rO Compseting Fteees,

Author detalts

'Centin for Ageseiated Madcine Stvanger Universty Hanpasl Stavacger,
Norvry. “Certe for Devwicorent of otitutional and Home Cire Services
Toguird Sranor, Notwiy *Resesch ot for Agesened Functiondl

dachne avd Divease, Inolandet Hospnyl Truse, Posthols 68 N-2312 Ouestad.

Noray. Norwegiar, Nasoral Advisary Urit on Agemg and Heath, Vestfoid
Honptal Trem, Terabeng, Nonway. institute of Meakh aref Sockeny, Lniersity
of Oudo, Ok, Moy

& 14 0€9
Published onfine: 18 August 2020

Pafeences

1 Prince M Bryce K Abssew £ Wima A KBero W Fern 07 The glatwl
Eevalercr of dermentiy 3 syPeati revkew 30 retinalih, At rten
Decen, 2013 NNE-Teb2

1 Andenen OF Lasiden L Andenen X, Sugh-Sommen P, Com of demeariy
Imgacy of dseae projevsion emmased i BegRudinl daa Goed | b
Health. 2065310 119-25

di 12 August 2020

134



Appendices

Ydstebe of ol BMC Gerlatries {20000 20:296

L WA ungoren G Winkiad B Couts of demantis and dementls Ome &
v, It | Gt Pagchinte 1997, 1200 1156,

4 Vouln C fongee A Tetd | o A, Aedind B, The wse and costs of
formal cre In newly dagnosed dementa 3 three-yesr promective oo
up thady. Am ) Gerer Frgchist 201425413804

S Vorsha C Sebaet G Youebn AL fened 1S Gocge G, Lurws M, Bergh S
Reannbek og yhdoondorly wed demens Thesaunte L and Divease
s h;m‘;hm. y A Shehuiet

Imehnoet

B Gaugler 1L Wu I, Kichbaum & Wyrnan #. Pedicsn of muning home
irason for penm wiS demertts Med Cive 1000470 191-2

2 e O, Fo L M W, ‘Wettor PA, Lindernan DA, Minct WY, Sepem L
The economic burien of Aliwimers (s Coe. Meskh A¥ (Mojecr Hope
R XIN M-8

2 WKMCMSIQMA.MDMMWM

sdmiszion in paopie wit mild V5 Lewy
mmmmn:mmﬁxw
B Wesgelind S Selort G, Semh 5, U, Ot O

comrrnny Soe ey (ke
70 years and okder wha teceve domicitary came. Dermene Gevir Cogn Dy
Dan 201550302

0 Wima A won Staun £ Nordbes &, Sl f, johwnsion L Time spent on
Informal and formed carm ghving for penam with dermentia in Saeden
Heasth Poicy (Armendam, Netheriandil 20028104142

n umtmgmmmmmmd

AW mview. Dement Genaty Cogn
MW

T 7hu OW, Togan &, Scammess N, Al M, Saadt | Backer 1| 5300 M, Sem
¥ Home Sesin and informal caee Laigation and <o Oves Yire in
Altwrirer's dumte. Home Heath Cow Sew Q. 200020(1)5-20,

T Jekateen M Poubes P Seiche T, Nases NP, Gundgaend J. Gty of
el Came Sor peophe wiledng o dermwetia evidencs hom i damh
wrery. Domwre Getatr Cogn D% S 201041828

M St C Gl C Besovern M, Lethin C Sack M, Saty ¥, St ME Neyer
G Zxbidegud A, Chester M, ot al Cading for & Penon With Demersia on the
Margies of Long-Term Came: A Fempectve on Burden From & furopesn
Counttes. | Am Med O Agsoc. 201 71K ) 567-871 k961

15 Genes C Chinin 7, Sefanger ML Evabuation of S0 conts of core S
DMty Wi Alcheimery diiense iy Fance the predamingrst ol of
ol Cav Mesth Foicy (Amteedem, Nethedandy 20041 1040 11422

Miciakowsky
0, R M, Thyrian 22, saffsana W, Hesthcae uelioation and costy iy
peimary cas puent with dementis baesiine resits of the Dol ool bur
1 Maaks: Exon, X1 21287500

T Michakwsky & Thyrlen JR, Ectier T, et L Wt G Flesia

(L8
of irdonrd Cae 23 pecpie win Alseimer's dheare fur )
Mealth Econ 2015 WRA07-15,

M Jomaoe | Siadaner oohagen M, Klander | Somnen 1 Haliainen M
Waldermar G, Mygaaes . Andrmases N Winbiad & Wimo A Deermanan of
costs of G for patnes with Aheimers duene. it | Gerley Fyychian.
AN A 53

2 Ichmeider | Malam A Mury 1, Foley & Aghn L Sanenee 5, liam W, Maco
AmmMmwamﬁm“

-mnmmwdmuo-mwr

2 Fown | Selbeeh G riewoid O Expectdl K Testad L Bergh 5 Rescerse (e
w0 dheass Coue I emmnta - mursing home $EDIC M), 3 Drgtudng
oMo Fudy; SebDn and parieT CHMCIPIIICS 3t 2SO 2 lonwigin
Muning horves. BVC Ml Sers Res. 01711564

I Word Mesih Ogastmecn The D% chausficaron of syl and
wm-mwmuwm
Carwen Workd Healy

A Lyhersos CG, Galk £ cmum«mu
Desgunt M, Sder A, Banat | The gemensl meScyl hesth neng 3
Dectiide otal aeng of medau Comomadity n patierss with dementis.
JAmGeratrsod. | SANET-91

-3

Fage 9ol 9

Oeywnt S5 Wartng SC, Guurn O, N1 | Laomz | Masiman PL (upo ),
Reon 14 Doody K Stagny dermentls uaing ciiniod ettt niing scale
g of Sy woows 3 Tenan Altbrery femaich comontim dudy Aich
Neurol DRSS 0N -5

B Wirn A, Jonuon L Thrauw A The secute Giesnn m demwres (UG

n

n

e

Imgtarmens s vl for assmsting ilonmal caw Time In comemunity Mng
parients Wi derneriih ) Nutr Health Aging. 2010 14{)525-30.

Ritfin C, Vs News FI4 WOME L, Foed T Fammily and orher unpasd Comgiveny
2 older UL Wit and without Semmentia and bty | Am Gerleer
Soc VaSER-E

Sttt Norway. Lutour Force survey, Ovs Fopuleson aged 1574, Ly
tahour Soroe st and Sew, 2015, REpes v e attekd o kan
itatierkieotsk/evaral Accened 1) Aug 200

Haug M Ligaw fofoeal | 201 Yomesunir fower pogulston n J01
muncgalted o Socss Norway 018
mamummuuawm

Bepen Notway, 2011 ey

cledhel oM W

Accrned 17 Ay 00

Vases €, Swbart G, Youmbe A% Saltyte feerh | Goduger G, Lurks B, St
5. Ressuntnuk o sykdomsiones ved demens REDIC) hagvenion 1 Hetie
4 Sybebunes

Brerres P, MQMRMNML&IM
S, Saverand [ iforead and ol cave Sutstituees of complenments i
G o1 pecple Wi demertia! Empical evidence S § Bumgwin
Courtries Hesth Polkcy (Aratenties, Nethetiachd 20071 11881 -22
Botteeng C Ahltrom G (ol K, Soms Mutin ME Calwers £, Wit 1,
Sy X Soophan A, Guecifle C, Karison S O and Senvice 1 Hoow Sor
penan with derrentls in Eupe | Nun Schobinh 201 5ENSM02- 16
Swphan A, Beler A, Hopger L Joyoe K ing &, Zames O, Ponoles £
Nepenhoek L, Vet F, de Vugt M. ot ol Banlens and facinon 5 the
sctess 19 and e of frmal dermentis Cre: fintdings of » facus group sy
mmmmm:anummmm

= eight B Genger MR TIL
mnmcwcmuwmumﬂ
Oementls g rernory e ) uae seevions. I ) Gerlatr Pychiae 2005
G575
Macieod A, Tatwpels G ARt M, You £ “therw tart an say wiy uf
fecting the help T aeallibde” Barvlers aet taciiaoes of servin vae
amcog dementts farly camghers & qualtative tudy I Pagchogenar
2017208518
WCMLWQQMQWCWK
Forbes D, Kooek M. home cre how wewe
1 Aging Res. 01200255074
Iemekmact MG Hakey WE Clay (0 Soth DL snproving Cagivey wedi g
delays nuriing home placement of patiers with Alheimer Siserse.
Neussiogy, XOASTR 1504,

Cabg

N Muhmmtmumnmn
of Alheirmery

Selwet G Prweihs A, Shovind £ Seleedt |
m.mﬂm-mmmtmu
01822132

Contes F, Novatwihentd 7, Gann O, Centet T, Gl Guyoreee §, Antrey §
Oumet 71, Velas & Progross of Alheierers dame 1y & Ted your
FRoNpecTies SISl W1 686 patients Tom The RIAL-FH mudy. Alveimeny
Dot

Leoumato M, Mam O Misite M, Fomestes 5K Tichans /T, Comoman €0,
Green € Nomon MC Wekh-lohmer #A, Ldetics CG [fiecn of Qenensl
medcyl heath on Althewners progresion: the Cache County dementi
pgresson dudy e Pyychogenas X12241G 1541 -T0

Publisher’s Note
Sodnger Natute remairs ceutell with mgard to prisdcsions! clims i
puttshed mags aned vstutiona) #filatens

135



Appendices

Intentionally left blank

136



Appendices

Appendix 5 — Paper Il - corrected Table 3

137



Appendices

007 (61077000900 8000  (h6099°0)6L°0  6vL0  (LIT080) 60 TO00> (9£°050°0)L10 g-dnozp
007 (L<09TO6E0  $000  (G60TIS0SE0  FEL0 @UTTEDINT  E00 (60 5H0) 990 {-dnozp
- 1 - I - I 1 a1 J-dnozg
SISd
1007 (CETTITED VLT 6000  (POT6S0) €90 1980 (GFTTLO)E0T TO0D- (C(riCre) 8Tl £-dnozg
007 (ISTEFISI 1200 (960950 €40 8460 (TFTTEISOT €900 (TETOr0ISTL T-dnoip
1 - I - I - 1 - p-dnozp
VIaYI
000 @TIS0TL0 WOt (EFO0TDTIT0 1000 (6S0NT0)0F0  65T0  (9TOBS0)ETT 1000 (OS0TIT0)8E0 T0N0- (060 6L 0) 150 g-dnoip
SPT0  GOTOSD Y6 S000  (OE0CCDOLD Ot (6503000580 6060 (CTTOSQS0T  TER0 CTTRE0)68D 090 (S0 e60) 650 {-nozg
- I - 1 - 1 - I - I - 1 For—1-dnoig
1908-4aD
- - I - 1 - 1 Fo1- J{ROXR PO
00 (res0nsrn 000> (IT0000) 100 €100 (FL0800) ¥T0 T000= (LI'0E00) 800 g-dnop
000 (CUSTUEF0 LD (506000060  [8€0 (SCT0EM 680 FIO0  (95°0SLTONBED T-dnog
- 1 - 1 - 1 - 1 Ja1--dnoip
JEY 100J
HHIED
00 WrEsrnIel €000 (GTTH0 T ITT £-dnoig
W00 G 60T 9080 (S0Te50) 10T T-dnoip
- 1 - 1 32— [-dnoig
ST
0700 870 (TOETL0) BT g-dnoip
€110 WE0  CETEr0 9L0 {-dnozp
- - 1 Fa1—1-dnoig
ANOTY ONIAIT
FID (SOTO0T)PET  PIT0 (BT TOEMLOT T80 6370 (OUTLED) 70T g-dnozg
0 (U960 €0T 000 (ETTDFIT L7070 €900 (G0T960 10T T-dnoip
- I - 1 - - 1 31— [-dnoip
o)
1000 (70 °£0°0) 600 S000 (100910) ¥E0 g-dnoig
000> (L¥0310) 60 E660 (LLT LSO TOT {-dnoip
- 1 1 381 [-dnoip
VILNHINAQ
spad (D weg)go  anead (sl o amead  (DwcsWo  amesd  (qowca)yo  ampad (@0 w%ce)wo  smead (10 %0890
Elusw=d ENUBLUEP-ON S|2pow 31eeAlI] Enusw=a ENUBWISP-ON S|2pOoLU 31eLIBAI c3|eLEA

sjapow a|diyniy
100 paies-Axold

sjgpow adiynin
10D pajes-juaiied

-sisoubEIp enusWap Yum uoloelajul jo Yed B alam Yyaiym Sa|qELEA 10} ENUSWSP INOYIM puE yjim suosiad 1oy pajussaid ale soiel Sppo
‘DI Ag paonpal asam spgpow adynpy "ay-100 paler-Axoid pue -yusijed Joj sau010a(ely jo uoissaifial [eulwou sjdinw pue sJELBAIQ WO} SHNS8Y If 8|8 |

138



Appendices

DRULWSP YIM PUD INOYHM 35043 Jof W05 33 240 sppo 3 wasaud siuanod Buowo angaalliy-1dn puo sIsouloip DRUALUAP UIAMIIG LGOI ON ¢

DIUSWAP YIM DUD INCYIIM 35041 J0f 3W0S 3y1 240 5000 37 WW3said ggsy puo sisoulioig DOUALLAR U33M13G USR03 ON T

3Bupya Jun-auo Jof sppg ¢

Ayode pup A1amxuo Woissaidap = 3033 y-idN SUCoUT oYy

DUD SUOISNI3E = S15042A5-1dN HUNGRILLT UL JSIADYAG 1010 JUDL3G0 UeItigryuisio ‘ouoydna umssaiB8ouoneyfo = uonolBy-idn SwordwAs 210maAsdoinan = iy Bouawag ur
voissaidag saf 3035 jjawa) = 4gs) Bipas aruouaiuiop fi3g jonsdygd=spsd ‘Buiay Anog Jo Anaioy jouswnigsuy = 10y Saxog Jo wns Buloy oiuAwEg (01D =§0S ¥aD ‘Bunoy yioay joaipawy
1043030 = YHIND “UoRoUILLoX] SnI1015 [OIUI I = SV Snioa 3auauafar = [3u0 Uous g pappunls = 35 uainisoo = fiaon oniaiuy 2ouapduod = 13 ooy sppg = 4o 3 fo Awonp = 0

£06°0 ﬁmm.mﬁc._uu 10T 6700 CI606T D TFD 10070
6720  (SOT'880I960  FO00  (SEUPGLODSE0  TOO0-
- 1 - 1 -

1800
0o

80070
9000

Le00 (86°0°T8°0) LLD LU
TFro o1c8 0T To0=
N 1 -

oD m.ﬁ.o”_ 80
(1670 “08°0) €80
I

(SFTTro) ET0
(£6°0°0L°0) 1870

(870 “0F 0} 10
(88°0°LL0Y €80
I

000 (T60-FL 00730
FET0 (T0°T 26700 L6 0
1

G610 (L0TTY0) T80
L000 CTT060) €01

w00
L9670

000~
£00°0 (L6D°L80)TED
1

£-0noIG)

7-dnoin

J21-— 1-dnoig
CrAATLYAATY-TdN

g-dnozg

-dnoig

Ja1— [-dnoig
‘SISOHDASTAN

gdnoin

7-dnoin

Fa1— 1-dnoig
(NOLLVLIDY-TdN

g-dnoin

7-dnoig

721 1-dnoig

139



