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Abstract

BACKGROUND: Persons with dementia have complex and heterogeneous needs in the year
following diagnosis, which leads to extensive use of healthcare services. A focus on addressing
their differential needs would better enable effective interventions and care planning to prevent
unnecessary use of services.

OBJECTIVES: The aim of the present study was first to identify differential healthcare use
groups using latent class analysis and secondly, to complete a descriptive analysis to highlight
the sociodemographic factors, comorbidities and medication use associated with membership in
the identified healthcare user groups.

METHODS: This retrospective cohort study used provincial administrative data to identify an
incident cohort of older adults with dementia. Persons were included if aged 65 and older,
community-dwelling and diagnosed with dementia based on one of three criteria (prescription
profile consistent with dementia, one hospitalization with dementia code or 3 physician visits
with a dementia code) between April 1 2015 and March 31 2016. A latent class analysis was
conducted to identify subgroups of differential healthcare users based on family physician,
cognition specialist, other specialist, emergency department visits, hospital, and alternate level of
care (ALC) use, as well as long-term care (LTC) admissions and mortality. A descriptive
analysis was conducted to better understand the sociodemographic, comorbidities, psychotropic
medication use and polypharmacy that characterized each group of healthcare users.
RESULTS: The study cohort was of 15, 584 persons newly diagnosed with dementia. Four
groups of healthcare users were identified: Low Users (36.4% of the persons), Ambulatory-
Centric Users (27.5%), High Acute Hospital Users (23.6%) and LTC-Destined Users (12.5%).

The Low Users were likely a heterogeneous group of persons with met and unmet needs,



Ambulatory-Centric Users were notably disproportionately male and the youngest group, High
Acute Hospital Users had the highest comorbidities, and the LTC-Destined Users were the eldest
and had the highest use of ALC.

CONCLUSION: The identification of defined subgroups of healthcare users with dementia
among a heterogeneous cohort of persons with dementia provides context for further research

and interventions targeted to the differential needs of persons with dementia.



Résumé

CONTEXTE : Les personnes atteintes de troubles neurocognitifs majeurs (Maladie d’Alzheimer
et maladies apparentées) ont des besoins complexes et hétérogénes dans 1'année suivant le
diagnostic, ce qui mene a une utilisation intensive des services de santé. Il est important de
répondre a leurs besoins différentiels pour intervenir efficacement et pouvoir planifier les soins
afin d'éviter I’utilisation non-efficiente des services de santé.

OBJECTIFS : L'objectif de la présente étude était premie¢rement d'identifier des groupes
d'utilisateurs de soins de santé différentiels en utilisant une analyse de classe latente. Ensuite, une
analyse descriptive a été faite afin d’identifier les différentes caractéristiques
sociodémographiques, de comorbidité et de consommation de médicaments des groupes
d'utilisateurs de soins de santé.

METHODES : Cette étude de cohorte rétrospective a utilisé les données administratives
provinciales pour identifier une cohorte incidente de personnes agées atteintes de troubles
neurocognitifs majeurs. Les personnes incluses étaient agées de 65 ans et plus, vivaient dans la
communauté et avaient regu un diagnostic de trouble neurocognitif majeur selon 1'un de trois
critéres (profil de prescription compatible avec un trouble neurocognitif majeur, hospitalisation
avec un code de trouble neurocognitif majeur ou trois visites chez le médecin avec un code de
trouble neurocognitif majeur) entre le ler avril 2015 et le 31 mars 2016. Une analyse de classe
latente a identifié¢ des sous-groupes d'utilisateurs de soins de santé en fonction des niveaux de
recours aux médecins de famille, spécialistes de la cognition, autres spécialistes, services
d’urgence, hospitalisation et soins de niveau alternatif (SNA), ainsi que les admissions en centre

d’hébergement et de soins de longue durée (CHSLD) et la mortalité. Une analyse descriptive a



été menée pour décrire les caractéristiques sociodémographiques, les comorbidités, 1’utilisation
de médicaments psychotropes et la polypharmacie de chaque groupe d'utilisateurs de soins de
santé.

RESULTATS : La cohorte comprenait 15 584 personnes nouvellement diagnostiquées pour un
trouble neurocognitif majeur. Quatre groupes d'utilisateurs de soins de santé ont été identifiés :
les faibles utilisateurs (36,4 % des personnes), les utilisateurs ambulatoires (27,5 %), les grands
utilisateurs de I’hopital (23,6 %) et les utilisateurs admis en CHSLD (12,5 %). Les faibles
utilisateurs constituaient possiblement un groupe hétérogene de personnes ayant des besoins
comblés et non comblés, les utilisateurs ambulatoires avaient une large proportion d’hommes et
¢taient les plus jeunes des groupes, les grands utilisateurs hospitaliers avaient une plus grande
comorbidité et les utilisateurs admis en CHSLD étaient le groupe le plus ainé et avec la plus
grande utilisation des SNA.

CONCLUSION : L'identification de sous-groupes définis d'utilisateurs de soins de santé atteints
d’un trouble neurocognitif majeur au sein d'une cohorte hétérogéne permet de développer des
interventions ciblées pour répondre aux besoins différentiels des personnes atteintes d’un trouble

neurocognitif majeur.
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Introduction
Older adults with dementia represent a heterogenous group of persons with high healthcare needs
compared with older adults without dementia. These needs translate to greater use of ambulatory
and hospital-based health services as well as increased needs for long-term care and higher
mortality. Research on the differential needs of persons with dementia is preliminary and as
such, there is a paucity of literature on ideal individual care planning and health systems
planning to best meet the complex and differential needs of older adults with dementia.

As such, this study aimed to identify homogenous subgroups of healthcare users in a

cohort of older adults with incident dementia and to describe the characteristics of each group.
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Literature review

Aging and dementia

Canada is in a period of accelerated population aging, with seniors (persons aged 65 and over)
expected to represent 25% of the population by 2036, compared with 14% in 2009 (1). Over the
same time span, a near threefold increase in the population aged 80 years or over is also
expected. (1) Population aging provides a setting for increased prevalence of dementia, which is
a globally recognized public health priority (2). It is estimated that by 2031, more than 937 000
Canadians will be living with dementia (3) This would increase by 50% if mild cognitive
impairment (MCI), which leads to dementia in approximately 60% of cases, were included in

the estimated future prevalence of dementias and associated disorders (3).

Dementia

The Diagnostic and Statistical Manual (DSM-5) now defines dementia as a neurocognitive
disorder, characterized as decline in one or more of six domains: attention, executive function,
learning and memory, language, perceptual function and social cognition (4). These symptoms
can cause significant changes to people’s day-to-day functioning and as such, can be distressing
not only to persons diagnosed with dementia but to their family members and caregivers as well
(5). Neurocognitive declines relating to dementia are not predictable nor linear (6);
neurocognitive changes are difficult both to adjust to or anticipate, and little is known in terms of
speeds or sequences in which people with dementia will experience such changes (7). Moreover,
approximately 90% of persons with dementia have behavioural and psychological symptoms of
dementia (BPSD) during the progression of their illness (8); such symptoms include agitation,

psychosis, and aggression. While these symptoms may vary in nature and severity, they can
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cause distress and risk for persons with dementia and their caregivers (9,10). Further to the
extensive above-mentioned burdens, comorbid conditions to dementia commonly exacerbate
patients’ illness burden and negatively impact quality of life (11,12). Mortality is additionally
known to be independently associated with dementia (13).

The complexities of dementia make its management correspondingly complex; while
dementia treatments are generally centred on pharmacological intervention and clinical follow-
up, non-pharmacological therapies including music and visual art therapies are increasingly
favoured interventions for dementia (14,15). This is not a focus of the present study, however,
the importance of treatments that do not have risks or side effects compared with
pharmacological therapies — particularly which might contribute to further healthcare use —

cannot be overstated (16).

Pharmacotherapy

Dementia diagnosis, treatment and management are rapidly evolving areas of research and
clinical practice and so there is not yet consensus on gold standard interventions. This is
especially apparent in the context of pharmacotherapy in dementia, where there is mixed
evidence on the benefits of medications for symptomatic relief but also well-documented risks
and side effects. This nuanced risk-benefit balance is further complicated by many patients being
on non-dementia medications (17); use of multiple medications — polypharmacy — creates a
setting for added health burden and complexities in management of dementia care (18).

The following section presents the medications that are most prescribed in a dementia
context (acetylcholinesterase inhibitors, antipsychotics, benzodiazepines, antidepressants) and

the impacts that they and polypharmacy have on healthcare use by persons with dementia.
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Acetylcholinesterase inhibitors and memantine

Acetylcholinesterase inhibitors (AChEIs) and memantine are psychotropic medications
commonly prescribed to persons with dementia as a means of delaying cognitive but have
limited efficacy (19,20). These medications are thought to prevent prescribing of other
psychotropics such as antipsychotics, which carry greater risks (21). The use of AChEIs in
persons with dementia is complicated by the fact that many seniors with dementia are prescribed
medications with anticholinergic effects (22): though not necessarily their primary targeted
effects, these medications act on the acetylcholinesterase neurotransmitter system to lessen its
effects, whereas AChEIs’ targeted effects are the opposite (23). In addition to the limited
effectiveness of AChEIs in preventing cognitive declines and potential interaction effects with
anticholinergics, risks of cardiovascular events and gastro-intestinal disturbances are linked to
their use (24,25). These risks can increase use of healthcare services, comorbidity burden and

negatively impact quality of life.

Antipsychotics

Antipsychotic medications are often prescribed to persons with dementia to manage behavioral
and psychological symptoms of dementia (BPSD) (26). While these medications can swiftly
intervene with severe BPSD, the rates of prescription of antipsychotics for persons with dementia
in long-term care is estimated at about 25%, with evidence for only 5%-15% of residents likely
to benefit from an antipsychotic prescription (27). Latest evidence-based guidelines recommend
deprescription of these medications for patients with dementia because of the risks and side

effects associated with antipsychotics (28)], namely sedation and resulting fall-related injuries
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(29), which in turn can lead to emergency and hospital use that hasten functional and cognitive

declines (8,30).

Benzodiazepines

Benzodiazepines are similarly prescribed at high rates for persons with dementia, though
evidence for their effectiveness is likewise limited and the potential harms are well-documented
(29,31-34). Benzodiazepines’ sedative effect can too lead to fall-related injuries (35). They are
additionally linked to risks of pneumonia and to hastened cognitive decline (36,37). These all
may result in increased healthcare use and furthermore, can lead to hastened declines during

prolonged stays in clinical environments (8,38).

Antidepressants
Antidepressant medications may appropriately be prescribed to persons with dementia for
depressed mood, which can either be a dementia symptom or due to a comorbid mood disorder
(39). Selective serotonin reuptake inhibitors (SSRIs) are broadly favoured due to their relatively
low side effect profile (40) but may still cause gastrointestinal distress, anxiety, sleep
disturbances and contribute to polypharmacy-related risks (41,42).

Trazodone, an antidepressant which does not belong to traditional classes, has been
prescribed as an alternative pharmacological intervention for BPSD intended to mitigate side
effects (32,43). These benefits do not seem to transpire to clinical realities as falls and related

injuries persist at rates comparable to antipsychotics and benzodiazepines (31,44).
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Polypharmacy
Any medication comes with its own set of side effects or risks, but this may be complicated by
interaction effects between medications (45). Evidence on the effect of polypharmacy in a
dementia context is emerging yet, though research on the topic to date is not favourable;
polypharmacy is common in persons with dementia and increases risk of healthcare use
independently and with a dose-response effect (18,46). As such, a greater number of prescribed
medications are independently associated with increased risk of healthcare use.

In short, medication use and use of multiple medications by persons with dementia is
pervasive and borne from necessity for treatments of both dementia symptoms and comorbid
disorders (8,12,13,18,33,40,44). The literature consistently demonstrates that despite clinical

necessity, these interventions carry risk and potential to increase healthcare needs.

Health service use by persons with dementia

The prevalence of dementia and associated healthcare needs are increasing, but health systems
are ill-prepared to meet these demands (47). Seniors with dementia have greater healthcare
utilization than seniors without dementia and have substantial healthcare needs in the year

following dementia diagnosis (48-51).

Primary care

Primary care is largely the first point of contact for persons with dementia and the most common
setting for diagnosis (52,53). Primary care provides an ideal setting for dementia care as family
physicians often have a near-complete portrait of patients’ medical history, diagnoses,

medications, establish relational continuity with patients (54,55) and sometimes are care
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providers for dementia patients’ caregivers as well (54,55); this can facilitate open dialogue and
shared decision making to coordinate patients’ care and address caregivers’ needs (56). As such,
continuity of care with the family physician is an important aspect of quality of care, which can
prevent potentially avoidable use of healthcare services (57).

Specialists & cognition specialists

Specialists are a highly used facet of healthcare by people with dementia (53). Community-
dwelling persons with dementia moreover have up four times the utilization of cognition
specialists (geriatricians, psychiatrists and neurologists) compared to persons without dementia
(58). While specialist care can contribute to holistic healthcare services for persons with
dementia, it is a setting which creates vulnerabilities for fragmentation of care (59). This
fragmentation can consequently lead to acute exacerbations that require hospital-based care,

increasing the overall healthcare use of persons with dementia (60).

Emergency department

Seniors with dementia have twice the acute (emergency) hospital use of seniors without
dementia (61). Emergency department (ED) visits are common for persons with dementia, with
some studies suggesting that upwards of 50% of dementia patients visit in emergency in the year
following initial diagnosis (49). These visits are not only costly to health systems — which are
often already at capacity — but an emergency department visit can be distressing to patients and
caregivers alike (53,62,63). These visits may moreover be for acute episodes that would be
better managed in ambulatory care (64). Emergency department physicians and staff might have

insufficient information to ensure adequate care following discharge (65) and thereby may
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discharge patients to home environments in which there is poor support or coordination of care
(49,66). This may precede further adverse events that lead to emergency visits and

hospitalizations (8,49).

Hospital
Persons with dementia are more frequently hospitalized compared with persons without
dementia, regardless of other morbidities (50,67). Hospitals are not ideal environments for
dementia care as hospitalizations are costly to the healthcare system, disorienting to persons with
dementia and are a consequence of potentially preventable exacerbations or injuries (67-70).
Delirium is a common occurrence during hospitalizations of persons with dementia, which can
extend their stays and increase cognitive declines (71).

Hospitalizations may be extended once the acute episode that led to hospitalization has
been resolved, but patients’ functional states make it so that a return home is not possible (72).
This means that institutionalization is an appropriate next step, however, due to bed shortages in
long-term care, these patients generally wait in hospital until a bed opens (73,74). This is referred
to as alternate level of care and poses a problem not only to patients who are staying in hospitals
for longer than their healthcare needs require, but likewise for a health system that is struggling

to provide necessary services while simultaneously also providing potentially avoidable ones

(47,57,72,75).

Long-Term Care

Long-term care is an appropriate care environment for some persons in advanced stages of

dementia or with complex needs (27); with round-the clock nursing and supportive care , long-
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term care is higher intensity, can help alleviate caregiver burden and increases medication
compliance (27,76). Despite the range of support available in long-term care, patients tend not
want to leave home and might feel their autonomy is limited in this environment (77,78). There
are long-term care bed shortages in Canada, resulting in long waitlists and the use of alternative
levels of care (72-74,79). Furthermore, staffing shortages in long-term care highlight
vulnerability to infections (80); the COVID-19 pandemic particularly highlights incongruities
between resident needs and services staff can provide, which leaves already vulnerable persons

with dementia further compromised (81).

Cost

Increasing prevalence of dementias are accompanied by an estimated doubling in the annual
costs of dementia care from 10.4 billion in 2016 to 20.8 billion in 2031(82). The costs of this
care are more than 5 times greater than for those without dementia, notwithstanding the
estimated 38 million hours of unpaid care by informal caregivers of those with dementia (3).
According to the Government of Canada, long-term care is the largest contributor to dementia-

related costs (3).

Sociodemographics, comorbidities, healthcare and dementia

Several factors can explain the higher use of healthcare services by persons with dementia,

including age, sex/gender, comorbidities, material deprivation and rurality (83-85).
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Age

While dementia’s greatest risk factor is age, dementia is not a normal part of aging (86).
Misconceptions about normative aging versus dementia-related cognitive and functional declines
can delay patients and caregivers seeking intervention and diagnosis (83). As such, an elder age
at diagnosis may indicate that persons with dementia are being diagnosed at a later stage in their
disease course, when it is later than ideal to initiate interventions that could prevent some

healthcare use (87,88).

Sex & gender

Of those diagnosed with dementia in Canada aged 65 and older, 65% are women; women’s lived
experiences of dementia are different from those of men (89,90). Women are less likely to have a
spousal caregiver and thus more likely to live alone, meaning that home support — if any for
persons living alone— is provided by care workers, family or friends who reside outside of the
home (91-93). Differences in care for women and men affected by other diseases is well-
documented, but there is a paucity of research into differential care healthcare delivery in a
dementia context (94). This has been recognized in a call to action for further research into sex
differences in dementia diagnosis, treatment, and management, and in emerging research that

recognizes sex- and gender-associated gaps in care (90).

Comorbidities
Dementia is often not the only diagnosis that patients have (12,95); comorbid conditions tend to
increase the complexity of persons’ needs, which in turn translates to a higher use of healthcare

services (84,96). Comorbid conditions that make persons with dementia particularly vulnerable

24



to higher use of healthcare services include psychiatric disorders, chronic pain, hypertension,
diabetes, arthritis, and cardiovascular disease (13,97,98). As persons with dementia use more
healthcare services (49,61), particularly if said services span different facets of ambulatory and
hospital care, the complexities of providing continuous care and follow-up create vulnerabilities
to fragmentation of care that can precede comorbidity decompensation (59,99,100). Moreover,
comorbid conditions of persons with dementia independently increase healthcare use and do so

proportionally to the level of comorbidity.

Material deprivation, rurality, and access to care

Access to resources facilitates dementia care but said access is not uniform across communities
(101). Publicly funded programs are limited, but they are even less prevalent in remote or lower-
socioeconomic areas (102). In communities with lesser access to health resources, the point of
access for care can look different; patients without access to their family physician are likelier to
refrain from seeking care, which can lead to delayed diagnosis and missed opportunities for
interventions (85). Moreover, lesser access to specialized health services such as cognition

specialists for complex cases can similarly contribute needs remaining unmet (102).

Differential use of health services between persons with dementia

Healthcare use by persons with dementia is non-homogenous and thus, it is important to
understand differential use of healthcare services between persons with dementia. Prior studies
studying healthcare use by older adults and persons with dementia using latent class analysis
highlight differential use of services by simultaneously emphasizing differences between groups

of healthcare users and the uniformity among those in the identified groups (103).
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Janssen et al found 3 groups of healthcare users (N=530) with dementia and mild
cognitive impairment in their 2016 observational study (104); the data were merged from
longitudinal studies with caregiver-reported use of home care, ambulatory and hospital services.
The classes were named the “low user”, “informal home care” and “formal home care” classes,
and as the names suggest they differed primarily on their use of informal vs. formal caregiving
resources.

A subsequent study of an international European cohort (105) likewise used latent class
analysis to examine differing use of care services by persons with dementia (N=447), this time
based on questionnaire responses by caregivers of persons with dementia. The analysis showed 4
groups of users: “needs met”, “psychological needs met”, “social needs met” and “social needs
unmet”. While use of healthcare was not a primary interest in this study, it highlights important
differences in needs and associated use of social services by persons with dementia.
Additionally, a 2019 study of a nationally representative sample of older adults in China
(N=2,981) identified 4 latent classes of healthcare users (103): older adults with relative health,
lacking socialization, with many comorbidities and with high disability. The latter two groups
had higher healthcare costs compared with the relative health group and those who lacked
socialization.

Hasting et al.’s study from the United States on health service use by older persons using
an administrative database (N=4,964) was conducted with longitudinal data to not only identify
healthcare use groups but also to predict healthcare use based on latent class membership (106).
Similarly to the above-mentioned studies using latent class analyses to identify care user groups

of persons with dementia this study found five groups: a relatively well group, higher primary

care users, highest primary care users with hospitalizations, emergency and hospital users, and
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the sickest elderly group. Furthermore, group membership was predictive of future healthcare
use including returns to the emergency room and hospitalizations, which were highest for the

sickest elderly group (106).

Gap & Objectives

While previous studies identify groups of healthcare users with dementia, there is yet to be such
research that uses exhaustive samples of the population and a broad portrait of healthcare service
use.
To answer to this gap, the study objectives of the present thesis were:
1- Identify different groups of healthcare users among a cohort of persons with
dementia using latent class analysis of provincial administrative data.
2- Conduct a descriptive analysis of each identified group using data on healthcare use,

medication use and sociodemographics.

Importance of this study

This study is the first to our knowledge to use administrative data and latent class analysis to
identify healthcare utilization groups based on a near-complete cohort of persons with dementia
and a broad inventory of use of Canadian health services known to affect management and
patterns of care for people with dementia. A deepened understanding of different utilization by
persons with dementia is crucial, as it will provide context for future research, help guide
clinicians to adjust patients’ care and implement necessary interventions by identifying patients’
patterns of use to address factors underlying their healthcare utilization. This together will help

minimize potentially avoidable healthcare utilization by people with dementia.
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Methods

This population-based retrospective cohort study used provincial administrative data and latent
class analysis. A retrospective design using this type of data was well-suited to the objective as
analyses of a near-exhaustive cohort of persons with incident dementia and a broad set of health
services gave a baseline understanding of dementia patients’ differential healthcare utilization.
Healthcare utilization groups were identified using latent class analysis (LCA) with several
patient-level covariates and an array of healthcare use parameters. Research on healthcare
utilization patterns of subgroups of people with dementia is preliminary, particularly as far as
integration of associated covariates and comprehensive parameters of healthcare use. Latent class
analyses are best-suited to research contexts in which latent variables are not measured nor
known (107); LCA is therefore well-suited to the objective of identifying homogenous subgroups
of healthcare users within a larger cohort. The main output of LCA was patient groups with
similar patterns of healthcare utilization. The terms healthcare utilization “groups” and “classes”

will be used interchangeably here and signify the same concept.

Data source

The incident dementia cohort analyzed in this study was from the Quebec public health agency
(Institut national de santé publique du Québec - INSPQ) administrative database, which merges
Quebec’s health services databases on 1) individual demographics, 2) medical visits, 3)
hospitalizations, 4) prescription medications and 5) deaths for a comprehensive repository of
provincial population-level healthcare statistics (108). This represents a near-exhaustive health

services database, covering upwards of 99% of Quebec’s population of older adults (108).
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Population

Patients were eligible for this cohort if they had an index date of incident dementia diagnosis

between April 1, 2015 and March 31, 2016 and were both aged 65+ and community-dwelling
upon diagnosis. As done in previous studies, a validated algorithm (109) was used to identify
new dementia cases and included patients on one of three criteria (Figure 1):

1) The H Criterion: One hospitalization with a dementia code from the hospitalization
database. The index date of diagnosis is the date of hospitalization.

2) The M Criterion: Three or more physician visits with dementia billing codes in a 2-year
period in the medical consultations database. The index date of diagnosis corresponds
with the date of the first of the three visits.

3) The R Criterion: A medication profile consistent with dementia (acetylcholinesterase
inhibitor or memantine use) from the prescription medication database. The index date of
diagnosis is the date when these medications were initially dispensed to the patient.
Non-community-dwelling patients were excluded using the INSPQ algorithm, which

identified those living in long-term care on the index date of dementia diagnosis (110). In
Quebec, patients in assisted living (residential homes) receive comparable care to those with
dementia dwelling immediately within their communities and as such, were included in the

cohort.

29



Figure 1. Cohort inclusion criteria and associated observation period
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Variables of Interest

The variables of interest to answer study objective 1 are listed and defined in Table 1. These

variables are: 1) family physician visits, 2) cognition specialist visits, 3) other specialist visits, 4)

emergency department use, 5) days in hospital, 6) 30-day readmissions to hospital, 7) days in

alternate level of care, 8) long-term care admissions and 9) mortality. As defined in the

introduction, alternate level of care is a designation for patients who are well enough to be

discharged from hospital, but not well enough to return to independent living and therefore

remain in hospital until a long-term care bed becomes available to them.
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Table 1. Manifest variables in the latent class analysis

Manifest Definition Type
variable
Family Visit to family physicians in the year following index date of Count
physician visits | diagnosis; multiple billing codes on the same calendar date

from the same physician will be amalgamated to represent

one Vvisit.
Cognition Visits to psychiatrists, geriatricians and neurologists in the Count
specialist visits | year following index date of diagnosis; multiple billing

codes on the same calendar date from the same physician

will be amalgamated to represent one visit.
Other Visits to any other physician in the year following index date Count
specialist visits | of diagnosis; multiple billing codes on the same calendar

date from the same physician will be amalgamated to

represent one visit.
Emergency Visits to ED in the year following index date of diagnosis. Count
department
(ED) visits
Days in Number of days spent in hospital in the year following index Count
hospital date of diagnosis; admissions spanning less than 24 hours

counted as 1 day.
30-day Admission to hospital less than 30 days after discharge in Count
readmissions the year following index date of diagnosis; 30 days
to hospital calculated as of the date of hospital admission.
Days in Number of days spent in ALC in the year following index Count
alternate level | date of diagnosis.
of care (ALC)
Long-term Whether the patient was admitted to long-term care in the Binary
care admission | year following index date of diagnosis.
Mortality Whether the patient died in the year following index date of = Binary

diagnosis; censored in the latent class analysis for patients
who were admitted to long-term care, re-introduced without
censoring in descriptive analysis.
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Table 2. Covariates in the latent class analysis

Covariate

Definition

Type

Age
Sex

Material deprivation
score

Marc Simard
comorbidity index score

Cohort inclusion
criterion

Age at index date of diagnosis
Biological sex

Proxied by the Pampalon index, which is scored on
6 factors relating to material deprivation; scored
from 1 (least deprived) to 5 (most deprived).
Derived from patients’ postal codes.

Marc Simard comorbidity index score excluding
dementia at index date of diagnosis; scored from 0-
18. Includes the following comorbidities:
neurological disorders, alcohol abuse, drug use,
depression, psychoses, ulcer disease, hypertension,
chronic obstructive pulmonary disease, cardiac
arrythmias, peripheral vascular disorders,
myocardial infarction, congestive heart failure,
valvular disease, cerebrovascular disease,
pulmonary circulation disorders, coagulopathy,
diabetes (uncomplicated), diabetes (complicated),
anemia, tumor without metastasis, metastatic
cancer, hypothyroidism, liver disease, renal disease,
fluid and electrolyte disorders, rheumatoid arthritis,
paralysis, obesity, weight loss and HIV/AIDS.

Whether the patient was included in the cohort
based on thel) R criterion 2) M criterion or, 3) H
criterion.

Continuous
Binary

Ordinal

Ordinal

Categorical

* Diagnostic criterion for all psychological and physical comorbidities in the present study: 1) 1
hospital code, OR 2) 2 separate physician codes in the 2 years prior to the index date of dementia

diagnosis.

The covariates in the latent class analysis were age, sex, socio-economic status, physical

comorbidities, and patients’ cohort inclusion criterion. Socio-economic status was proxied using

the validated Pampalon Index (Pampalon et al., 2011), which uses 6 indicators to capture a

material deprivation score based on persons’ home addresses. Physical comorbidities were

represented in the latent class analyses using the Marc Simard index, an index developed and

32



validated at INSPQ (111). This comorbidity index combines the Charlson and Elixhauser indices
to scale comorbidity scores according to severity and significance of 30 different illnesses and
has better predictive capacity of mortality than either the Charlson or Elixhauser indices alone
(111). Table 2 lists and defines these covariates.

Lastly, variables used to answer objective 2 and conduct the descriptive analysis of the
identified latent classes were psychotropic medication use (acetylcholinesterase/memantine
antipsychotics, benzodiazepines, antidepressants), polypharmacy and presence of specific

psychological and physical comorbidities. These variables are listed and defined in Table 3.
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Table 3. Variables added in the descriptive analysis

Variable Definition Type

Acetylcholinesterase | Whether the patient was dispensed an acetylcholinesterase Binary

inhibitor or inhibitor or Memantine in the year following the index date of

Memantine use diagnosis.

Antipsychotic use Whether the patient was dispensed antipsychotic medication in Binary
the year following the index date of diagnosis.

Benzodiazepine use Whether the patient was dispensed benzodiazepine medication in ~ Binary
the year following the index date of diagnosis.

Antidepressant use Whether the patient was dispensed antidepressant medication in Binary
the year following the index date of diagnosis.

Polypharmacy Total number of medications dispensed to patient in year Count
following index date of diagnosis based on medications’ chemical
names; includes both chronic and acute use.

Psychological Mood disorder Binary

comorbidities* Psychotic disorder Binary
Another mental disorder Binary

Physical Neurological Disorders Binary

comorbidities* Alcohol Abuse Binary
Drug Use Binary
Ulcer Disease Binary
Hypertension Binary
Chronic Pulmonary Disease Binary
Cardiac Arrythmias Binary
Peripheral Vascular Disorders Binary
Myocardial Infarction Binary
Congestive Heart Failure Binary
Valvular Disease Binary
Cerebrovascular Disease Binary
Pulmonary Circulation Disorders Binary
Coagulopathy Binary
Diabetes, Uncomplicated Binary
Diabetes, Complicated Binary
Anemia Binary
Tumor without Metastasis Binary
Metastatic Cancer Binary
Hypothyroidism Binary
Liver Disease Binary
Renal Disease Binary
Fluid and Electrolyte Disorders Binary
Rheumatoid Arthritis Binary
Paralysis Binary
Obesity Binary
Weight loss Binary
HIV/AIDS Binary
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Data Extraction

Figure 1 summarizes the timelines upon which cohort inclusion criteria, healthcare utilization,
medication use, and comorbidities were measured for this cohort.

Persons who were community-dwelling, aged over 65 and whose index dates of dementia
diagnosis (based on the H, M or R criteria) fell between April 1, 2015 and March 31, 2016 were
included.

Data on healthcare service use and prescription medications was collected for one year
following the index date of diagnosis of dementia for each patient. This period was selected
because 1) healthcare needs are higher in the year following diagnosis (51) and 2) a year-long
observation period accounts for seasonal effects.

The “healthcare utilization period” was measured for 1 year following the index date of
diagnosis (e.g.: a person diagnosed on October 22, 2015, would have their healthcare utilization
measured from the index date to October 21, 2016). Variables extracted from the “healthcare
utilization period”, or the year following the index date of diagnosis, were:

- Family doctor, cognition specialist and other specialist visits in the year following the
index date of diagnosis, excluding a visit on the indexed date of diagnosis.

- Emergency visits and hospitalizations; only healthcare utilization after the index date of
diagnosis was measured; consequently, emergency department visits and hospitalizations
that coincided with the index date of dementia diagnosis were excluded from analyses.

- Long-term care admissions and mortality were modeled alongside healthcare utilization
data. Both are competing risks for utilization; healthcare utilization by patients living in
long-term care were not measured following admission as their round-the-clock care was

markedly different from that of community-dwelling patients. Furthermore, mortality
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following long-term care admission was censored from latent class analyses but re-

introduced in the descriptive analysis.

Each person’s age, sex material deprivation score — which, by convention, is a quintile —
and cohort inclusion criterion were extracted based on index date of diagnosis. Lastly, all
measured psychological and physical comorbidities were measured in the 2-year period prior to
the index date of diagnosis; patients were considered to have a diagnosis of the measured
conditions if they had either one hospital-based code or two physician codes identifying them as
having the comorbidity of interest in the 2 years preceding index date of dementia diagnosis
(111). For example, if a person with an index date of diagnosis on August 5, 2015 had one
hospital-based code for hypertension between August 5, 2013 and their index date, they would

be considered to have comorbid hypertension.

Data Analysis

Latent class analysis (objective 1)

To answer objective 1, Latent class analyses were performed with the R Software Version 3.5.1
using the poLCA package (112). This mixture modeling technique analyzes data to find natural
divergences and patterns in order to group similar observations without assumptions of variable
distributions or pre-determined thresholds (113).

Latent class modeling is predicated on the idea that an unobserved (latent) variable can be
modeled on a set of observed (manifest) variables (112). In this case, the latent variable is
healthcare utilization group, and the manifest variables were components of healthcare
utilization, long-term care admissions and mortality, all of which were measured. The observed

subjects (patients with dementia) were assumed to belong to one class within a set of latent
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classes (113); the number of classes is not known prior to analyses, nor are the distributions of
subjects within these classes (114).

While LCA does not hold assumptions on the distribution of variables, there are
assumptions about the observations and the inter-relation of variables. Firstly, a key assumption
of LCA is that observed subjects belong to only one latent class (112). Additionally, manifest
variables are assumed to be independent of one another and uncorrelated within each latent class
(112). In the context of this study, this means the latent class analysis assumes that each person
had only one pattern of healthcare use in the first year following dementia diagnosis and that the
components of their healthcare utilization were both independent of and uncorrelated to one
another. This analysis integrated observed baseline patient-level covariates to impact prior
probabilities of latent class membership. This is a purposeful “violation” of the assumption that
all observed subjects have identical prior probabilities of latent class membership (112) by
integrating baseline characteristics known to impact healthcare use (83-85).

For the first part of the analysis, the manifest variables and covariates were input to
identify latent healthcare utilization classes. The healthcare utilization components and patient-
level characteristics were the manifest variables and covariates, respectively. The latter were
input in a single step with healthcare utilization variables to enable latent classes to converge on
baseline, patient-level factors that would be associated with persons’ differing prior probabilities
of latent class membership.

Latent class analyses are iterative by nature (112) and thus, the analysis was run starting
with a basic one-class model. Then, the number of classes output were increased by one at a time
until the best fit was achieved. Two of the primary indications that a good fit was been achieved

are homogeneity and latent-class separation (115). The first represents the idea that all subjects
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within a particular latent class are alike. The second is that the conditional probabilities of each
manifest variable are different between classes. In the context of this study, this means that
persons in each latent class had a similar healthcare utilization pattern and that this pattern
differed from that of patients in other latent classes. The covariates added patients’ prior
probabilities of class membership, which were affected by underlying factors including age, sex,

socio-economic status, and comorbidities.

Selection of the best model (objective 1)

Several statistical measures of goodness of fit can be compared between latent class models to
determine the number of classes that is best suited (107). Two of the more common measures,
which were used in this study, are the AIC (Akaike Information Criterion) and BIC (Bayesian
Information Criterion), both of which will output lesser values for better-fitting models. While
these are both statistical parameters of model fit, substantive interpretation by experts is also an
important way to assess the clinical relevance and applicability of the latent class model (116). A
geriatrician, community pharmacist, family physician and public health physician were consulted
in the substantive interpretation of latent class solutions to choose the most clinically relevant
model.

In short, the first part of the statistical analysis modelled latent healthcare utilization
classes on seven components of healthcare utilization, long-term care admissions and mortality.
Five covariates were also modelled in a single step to account for baseline characteristics and
factors that affect healthcare utilization, and the solutions were assessed using both statistical
indications of model fit and expert input to choose the best-fitting and most clinically relevant

model.
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Healthcare use by latent class (objective 1)

Conditional probabilities of the manifest variables for each latent class were reported. The
median and range of use of each measured facet of care healthcare use according to the latent
classes into which persons in the cohort were classified were reported to further illustrate the

patterns of healthcare use identified in the latent classes.

Characteristics of each class (objective 2)
Factors hypothesized to relate to the latent variable (healthcare utilization group) were examined
using descriptive analyses in a subsequent step to the Latent Class Analysis. Healthcare
utilization groups were described based on the observed groups derived from the Latent Class
Analysis; as such, this step was a description of healthcare utilization groups based upon the
characteristics, prescriptions, comorbidities and healthcare use of the persons who were
classified into each of the groups. The variables assessed by group in this step were: age, sex,
cohort inclusion criterion, psychotropic medication use (antipsychotics, benzodiazepines,
antidepressants, acetylcholinesterase inhibitors), polypharmacy, psychological comorbidities
(mood disorders, psychosis and other mental illness) and 28 physical comorbidities (those
included in the Marc Simard Index). Median use of all measured facets of healthcare based on
cohort members’ classification into healthcare utilization groups were additionally used to
describe the groups in this step.

All variables listed in Tables 1 and 2 were formatted identically across analyses, except
for mortality, which was censored in the latent class analysis for persons admitted to long-term

care but re-introduced without censoring in the descriptive analysis.
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Figure 2 is the latent class model diagram depicting the relationship between the latent class

variable, manifest variables, and covariates of interest in this study.

Figure 2. Latent Class Model Diagram
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Results:

Characteristics of the Cohort

The INSPQ algorithm identified 15,584 persons diagnosed with index dates of dementia
diagnosis between April 1, 2015 and March 31, 2016. The age of persons in the cohort ranged
from 65 to 106 years (Median: 82, Mean: 81.63 [SD: 7.29]), with more than half (62.5%) of the
cohort aged 80 and above years at diagnosis. The cohort was 60.8% female.

Of the persons included in the cohort whose Material Deprivation Score was measured,
there was a skew towards higher deprivation; this variable was the only incomplete variable of
interest (NA=3127, 20.1% of total cohort).

Nearly half of the cohort (7,540 persons or 48.4%) were identified by the M criterion,
which is 3 physician visits in a span of 2 years with a dementia code; the least number of persons
(3,192 or 20.5%) were identified with the H criterion, a hospitalization with a dementia code.

In the year following diagnosis, 2173 persons (13.9%) were admitted to long-term care

and 1,611 (10.4%) died. The characteristics of the cohort are summarized in Table 4.
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Table 4. Characteristics of the cohort

N Total=15,584
Age Median (Min; Max) Mean (SD)
82 (65.00;106.00) 81.63 (7.29)
65-69 70-74 75-79 80-84 85-89 90+

N 958 1913 2968 3934 3602 (23.1) 2209

(% of (6.1) (12.3) (19.0) (25.2) (14.2)

Cohort)

Sex Female Male

N (% of 9443 (60.6) 6141 (39.4)

Cohort)

Material 1 2 3 4 5 (higher) NA
Deprivation | (lower)

N (% of 2104 2087 2617 2744 2905 (18.6) 3127
Cohort) (13.5) (13.4) (16.8) (17.6) (20.1)
Cohort H Criterion* M R Criterion***

Inclusion Criterion**
Criterion
N (% of 3192 (20.5) 7540 (48.4) 4852 (31.1)
Cohort)
Long-Term Care Admissions
N (% of 2173 (13.9)
Cohort)
Survival 1 Year Died in Community Died in
Long-Term Care

N (% of 13973 (89.7) 1177 (7.6) 434 (2.8)

Cohort)

* 1 hospitalization with dementia code
** 3 physician visits with dementia codes

*#% prescription profile consistent with dementia

Latent Class Solutions

Between 1 and 5 latent class solutions were fit. The 4- and 5-class solutions were considered as

the best fit; upon interpretation of the two, the 4-class solution was chosen based on both

statistical model fit criteria and clinical relevance.

As demonstrated in Table 5, the Akaike Information Criterion (AIC) lowered with each

class solution from 1 to 4, then increased at the 5-class solution. Conversely, the Bayesian

Information Criterion (BIC) was lowest at the 2-class solution; while this indicates that the
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chosen 4-class solution was a lesser fit based on the BIC, this criterion is more sensitive to a
larger number of parameters (such as a large sample size and many manifest variables) and thus,
the AIC was prioritized as a statistical indication of model fit. The model fit criteria are
summarized in Table 5.

The 4-class model was likewise the most clinically relevant solution; the healthcare
utilization (HCU) groups captured more nuance than the 2- or 3-class solutions yet demonstrated
clearer-cut classes than the 5-class solution. Thus, the groups identified with the 4-class solution
were labelled:

1) Low Users

2) Ambulatory Centric Users

3) High Acute Hospital Users

4) Long-Term Care Destined Users

Table 5. Akaike Information Criterion (AIC) and Bayesian Information Criterion (BIC) by class
solution.

1-Class 2-Class 3-Class 4-Class 5-Class

Solution Solution Solution Solution Solution
AIC 356671.1 343796.2 340999.9 340251 353716.7
BIC 364240.9 358989.4 363816.4 370690.9 391780.0

Table 6 provides an overview and comparison between the healthcare utilization groups resulting

from the five assessed latent class solutions.
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Table 6. Overview of groups in assessed latent class solutions.

1-Class 2-Class 3-Class 4-Class Solution 5-Class
Solution Solution Solution Solution
Group 1 Full cohort  Higher users Ambulatory Low users Low Users
users
Group 2 - Lower users  Hospital-centric Ambulatory- Unclear
users centric users
Group 3 - - LTC*-destined High acute Unclear
users hospital users
Group 4 - - - LTC*-destined Unclear
users
Group 5 - - - - LTC*-
destined
Users

*LTC: Long-Term Care

Latent Classes

The following section sequentially presents the groups from the 4-class solution and the

characteristics that differentiate their healthcare use from one another. Tables 7-11 present the

characteristics of each identified latent class; sociodemographic characteristics are summarized

by group in Table 7, Table 8 presents a summary of the conditional probabilities of manifest

variables and subsequently, the medians and ranges of healthcare utilization are summarized in

Table 9. The prevalences of use for each medication class of interest and polypharmacy are

summarized in Table 10 and then, the prevalence of all measured psychological and physical

comorbidities, as well as the medians and ranges of comorbidity index scores are found in Table

11.

Finally, Table 12 provides a summary of each of these four healthcare utilization groups’

sociodemographic characteristics, relative conditional probabilities, median use of healthcare

services, medication use and comorbidities.
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Group 1: Low Users

Sociodemographic characteristics

The Low Users were the largest healthcare utilization group (N=5,673 persons or 36.4% of the
cohort); they were the second youngest (median age: 83 years) and had an under-representation
of males (31.0% of the group, compared with 39.4% in the total cohort). 18.9% of the group
were identified with the H criterion (hospitalization with a dementia code), 39.6% were
identified with the M criterion (3 physician visits) and 41.5% were identified with the R criterion

(prescription profile consistent with dementia).

Conditional probabilities of manifest variables

In terms of conditional probabilities of healthcare use, the Low Users had the lowest
probabilities of most manifest variables. For ambulatory care, Low Users had: the second-lowest
probability of using family physicians (76.6%), and the lowest probabilities of frequent family
physician use (10.4% probability of 8 or more visits), cognition specialist use (15.5%
probability) and of visiting other specialist physicians (56.2% probability) compared with other
groups. As for hospital-based care, Low Users had the lowest probability of ED use (23.7%),
frequent ED use (0.5% probability of 4+ visits), hospitalization (1.3% probability), 30-day
hospital readmissions (0% probability) and of ALC use (0.4% probability). This group also had
the second-highest probability of long-term care admission (4.1%) and the second-lowest

probability of mortality (4.2%) in the year following index date of dementia diagnosis.
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Healthcare utilization

The persons classified into the Low User Group had the lowest median use of all measured facets
of ambulatory and hospital care: family physician use (median: 2 visits), cognition specialist use
(median: 0 visits), other specialist physician use (median: 1 visit), emergency department use
(median: 0 visits), hospitalizations (median: 0) and days in hospital (median: 0). The persons
classified as Low Users had the second-highest percentage of long-term care admissions (4.0%)
and the second-lowest percentage of mortality (4.9%). No persons classified in the Low Users

had 30-day hospital readmissions and as with all groups, the median number of days in ALC was

0.

Medication use

This group were the lowest antipsychotic (20.1% prevalence), benzodiazepine (27.0%) and
antidepressant (32.3%) users but were the second-highest acetylcholinesterase inhibitor users
(61.4%). They had the lowest number of medications of all groups (median: 9 medications

dispensed in the year following diagnosis).

Comorbidities

The Low Users had the lowest prevalence of all measured psychological and physical
comorbidities; these include mood disorders (57.6% prevalence), psychosis (13.2%),
hypertension (22.5%), chronic pulmonary disease (4.2%), cardiac arrythmias (8.5%), myocardial
infarction (1.3%), congestive heart failure (2.4%) and diabetes (uncomplicated: 11.7%
prevalence; complicated: 1.2% prevalence). They had a median score of 0 on the Marc Simard

comorbidity index and a median of 1 comorbidity.
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Group 2: Ambulatory-Centric Users

Sociodemographic Characteristics

The Ambulatory Centric Users were the second-largest group (N=4,288 persons or 27.5% of the
cohort). They were the youngest (median age: 78 years) and had an over-representation of males
(49.5% of the group compared with 39.4% of the cohort). 11.3% of the group were identified
with the H (hospitalization) criterion, 58.9% with the M (physician visit) criterion and 29.8%

with the R (prescription) criterion.

Conditional probabilities

This group had the highest conditional probability of visiting a family physician (89.3%
probability of 1+ visits), cognition specialists (51.9% probability of 1+ visits) and other specialist
physicians (98.2% probability of 1+ visits). The Ambulatory Centric Users also had the second-
highest probability of frequent use of family physicians (15.7% probability of 8+ visits). For
hospital based-care, this group had the second-lowest probability of visiting ED (53.9%) of
frequent emergency department use (5.1%) and of hospitalization (14.8%). Same as the Low
Users, they had the lowest conditional probabilities of 30-day readmissions (0%) and of ALC use
(0.4% ). The Ambulatory Centric Users also had the lowest probability of long-term care

admission (0.2%) and of mortality (0%) in the year following index date of dementia diagnosis.

Healthcare utilization

The persons classified as Ambulatory Users had the highest median use of all facets of

ambulatory care: family physicians (median: 4 visits), cognition specialists (median: 1 visit) and
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other specialist physician (median: 5 visits). Conversely, the members of this group had
relatively low use of hospital-based care: they had the second-lowest emergency department use
(median: 1 visit), and — same as the persons classified into the Low User group — the lowest
median hospitalizations (median: 0), days in hospital (median: 0 days), 30-day readmissions
(median: 0) and use of alternate level of care (median: 0 days). Of the persons in the
Ambulatory-Centric group there were only 2 long-term care admissions and no deaths during the

observation period.

Medication use

This group had the same lowest prevalence of antipsychotic use as the Low Users (20.1%),
second-lowest benzodiazepine and antidepressant use (28.2% and 39.3% prevalence,
respectively) and the highest acetylcholinesterase inhibitor use (61.8%, similar to the Low Users’

61.4% prevalence). This group also has the second-lowest number of medications (median: 11).

Comorbidities

The Ambulatory Users had the second-highest prevalence of mood disorders (64.4%), the
highest prevalence of neurological disorders (10.4%) and tumours without metastasis (13.5%),
and the second-lowest prevalence of hypertension (25.1%), chronic pulmonary disease (7.8%),
cardiac arrythmias (14.5%), myocardial infarction (2.6%), congestive heart failure (3.9%) and
diabetes (15.5% uncomplicated; 2.4 complicated). This group also had a median of 2

comorbidities and a score of 1 on the Marc Simard index.
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Group 3: High Acute Hospital Users

Sociodemographic

The High Acute Hospital Users were the second-smallest group (N=3680 persons or 23.6% of
the cohort). The median age was 83 years and 39.2% of the group were male, which is
comparable to the cohort at 39.4%. 33.1% were identified with the H criterion, 41.6% with the M

criterion and 25.3% with the R criterion.

Conditional probabilities

This group had the second-highest conditional probability of visiting family physicians (81.5%),
highest probability of frequent family physician use (21.0%), second lowest of cognition
specialist use (22.8%), second-highest probability of other specialist use (80.6%). This group
also had the highest conditional probabilities of emergency use (98.7%), frequent emergency use
(30.0% of 4+ visits), hospitalization (96.3%) and of 30-day readmissions (28.1%), and the
second-highest conditional probability of spending time in an alternate level of care (1.2%). The
High Acute Hospital Users also have a 0.91% CP of LTC admission and the highest probability

of mortality (26.1%).

Healthcare utilization

The High Acute Hospital Users had varied ambulatory care use; they had mid-level family
physician use (median: 3 visits), the lowest cognition specialist use (median: 0 visits), and the
second-highest use of other specialists (median: 3 visits). They had the highest hospital use with
medians of 2 emergency department visits, 1 hospitalization, 15 days in hospital, no 30-day

readmissions or days in ALC, the latter two of which were the medians for all groups. The High
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Acute Hospital Users had no long-term care admissions and the highest mortality at 25.4% in the

year following index date of diagnosis.

Medication use

This group were the overall highest medication users; they had the second-highest antipsychotic
use (36.8%), highest benzodiazepine and antidepressant use (38.8% and 43.3%, respectively),
and the second-lowest acetylcholinesterase inhibitor use (43.0%). These users also had the

highest median number of medications (median: 15).

Comorbidities

The High Acute Hospital Users had the highest prevalence of mood disorders (65.0%) and the
most measured physical comorbidities including hypertension (32.4%), chronic pulmonary
disease (14.0%), cardiac arrythmias (22.0%), myocardial infarction (5.1%), congestive heart
failure (12.2%), uncomplicated diabetes (19.0%) and complicated diabetes (4.2%). Same as the
Ambulatory-Centric Users, this group also had a median of 2 comorbidities and a score of 1 on

the Marc Simard index, respectively.

Group 4: Long-Term Care Destined Users

Sociodemographic

The Long-Term Care Destined Users were the smallest group with 1,943 persons (12.5% of the
cohort). They were the oldest group (median age: 85) and 42.1% of group members were male.
21.6% of the cohort were identified with the H criterion (hospitalization), 63.7% with the M

criterion (physician visits) and 14.7% with the R criterion (prescription profile).
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Conditional probabilities

This group had the lowest conditional probability of all the groups of using family physicians
(73.0%) and the second lowest of frequent family physician use (14.3% for 8+ visits). They also
had the second-highest probability of cognition specialist use (24.1%) and second lowest of other
specialist use (73.4%). As for the Long-Term Care Destined Users’ use of hospital-based care,
they had the second-highest probability of emergency use (95.3%), second-highest conditional
probability of frequent emergency use (29.1%), the highest of hospitalization (96.3%, same as
the High Acute Hospital Users), second-highest of 30-day readmissions (27.6%) and highest of
alternate level of care use (46.6% probability of spending 1 or more days in alternative levels of).
This group also had the highest conditional probability of long-term care admission, at 99.8%
and mortality was censored for all persons in the cohort admitted to long-term care (1,942 out of
1,943 persons) in the latent class analyses, as healthcare utilization was not measured following

admission.

Healthcare utilization

This group had the lowest median family physician visits (median: 2 visits) and cognition
specialist visits (0 visits). They also had the second-lowest visits to other specialists (median: 2
visits). The Long-Term Care Destined Users had the highest emergency department use (median:
2 visits), and similar to the High Acute Hospital Users, they had the highest hospitalizations
(median: 1) and the second-highest days in hospital (median: 13 days). As with the rest of the

groups, the median numbers of 30-day admissions and days in alternate level of care were zero.
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Only 1 person classified into this group was not admitted to long-term care and the group had the

second-highest mortality (20.5%).

Medication use

The Long-Term Care Destined users were mid-level (along with the Ambulatory Users)
medication users; they were the highest antipsychotic users (43.0%), second-highest
benzodiazepine and antidepressant users (33.6% and 42.5%, respectively) and the lowest
acetylcholinesterase inhibitor users (31.9%). They had the second-highest median number of

medications (12 medications dispensed in the year following diagnosis).

Comorbidities

The Long-Term Care Destined Users had the second-lowest prevalence of mood disorders
(63.3%) and the highest prevalence of psychosis (21.5%), other psychological disorders (48.3%),
cerebrovascular disease (8.9%) and obesity (1.9%, which is identical to the High Acute Hospital
group). They had the second-highest prevalence of the following comorbidities: hypertension
(29.6%), chronic pulmonary disease (10.4%), cardiac arrythmias (20.5%), myocardial infarction

(3.0%), congestive heart failure (8.9%) and diabetes (uncomplicated: 17.7%; complicated 3.1%).
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Table 7. Sociodemographic characteristics by group
Low Users Ambulatory High Acute Long-Term

Centric Hospital Care
N=5673 N=4288 (27.5%) N=3680 Destined
(36.4%) (23.6%) N=1943
(12.5%)
Sex
N Male (%) 1757 (31.0) 2123 (49.5) 1443 (39.2) 818 (42.1)
Age (Years)
Median (Min; Max) 83 (65; 78 (65; 99) 84 (65; 103) 85 (65;102)
106)
Cohort Inclusion
Criterion, N (%)
H: Hospitalization 1070 (18.9) 486 (11.3) 1217 (33.1) 419 (21.6)
M: Physician Visits 2247 (39.6) 2524 (58.9) 1531 (41.6) 1238 (63.7)
R: Prescription Profile | 2356 (41.5) 1278 (29.8) 932 (25.3) 286 (14.7)

Table 8. Conditional probabilities of manifest variables by group
Low Users Ambulatory  High Acute Long-Term

Centric Hospital Care Destined
N=5673 N=4288 N=3680 N=1943
(36.4%) (27.5%) (23.6%) (12.5%)

Family Physician

1 Or More Visits (%) 76.6 88.3 81.5 73.0

8 Or More Visits (%) 10.4 15.7 21.0 14.3
Cognition Specialist

1 Or More Visits (%) 15.5 51.9 22.8 24.1
Other Specialists

1 Or More Visits (%) 56.2 98.2 80.6 73.4
Emergency Department

1 Or More Visits (%) 23.7 53.9 98.7 95.3

4 Or More Visits (%) 0.5 5.1 30.0 29.1
Days In Hospital

1 Or More (%) 1.3 16.8 96.3 67.3
30-Day Readmissions

1 Or More (%) 0 0 28.1 27.6
Days In ALC

1 Or More Days (%) 0.4 0.4 1.2 46.6
Long-Term Care

Admission (%) 4.1 0.2 0.9 99.8
Mortality

Death (%) 4.2 0.0 26.1 0.1
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Table 9. Healthcare utilization summary by group

Low Users Ambulatory High Acute Long-Term
Centric Hospital Care Destined
N=15673 N=4288 N=3680 N=1943
(36.4%) (27.5%) (23.6%) (12.5%)
Family Physician Visits
Median (Min; Max) 2 (0;47) 4(0;61) 3 (0; 72) 2 (0; 60)
Cognition Specialist Visits
Median (Min; Max) 0 (0; 30) 1 (0; 55) 0 (0; 124) 0 (0; 70)
Other Specialist Visits
Median (Min; Max) 1(0; 161) 5(0; 173) 3 (0; 166) 2 (0; 156)
Emergency Department
Visits
Median (Min; Max) 0(0; 10) 1(0; 18) 2 (0; 20) 2 (0; 26)
Hospitalizations
Median Number (Min; 0(0;2) 0(0;11) 1(0;9) 1 (0; 26)
Max)
Median Days (Min; 0 (0; 189) 0 (0; 219) 15 (0; 272) 13 (0; 282)
Max)
30-Day Readmissions
Median (Min; Max) 0 (0; 0) 0(0;9) 0 (0; 8) 0 (0; 27)
Days In ALC
Median (Min; Max) 0 (0; 280) 0 (0; 81) 0 (0; 135) 0 (0; 282)
Long-Term Care
Admission
Admitted (%) 229 (4.0) 2 (0.0) 0 (0.0) 1942 (99.9)
Mortality
Deaths (%) 276 (4.9) 0 (0.0) 936 (25.4) 399 (20.5)
Table 10. Medication use summary by group
Low Users Ambulator High Acute Long-Term Care-
y-Centric Hospital Destined
N=15673 N=4288 N=3680 N=1943
(36.4%) (27.5%) (23.6%) (12.5%)
Medication,
N (% of Group)
Antipsychotics 1143 (20.1) 862 (20.1) 1353 (36.8) 835 (43.0)
Benzodiazepines 1533 (27.0) 1208 (28.2) 1429 (38.8) 653 (33.6)
AChEIs* 3483 (61.4) 2650 (61.8) 1581 (43.0) 620 (31.9)
Antidepressants 1833 (32.3) 1686 (39.3) 1595 (43.3) 825 (42.5)
Number Of
Medications
Median (Min; Max) 9 (0; 38) 11 (0; 40) 15 (0; 51) 12 (0; 50)

* AChEIs: Acetylcholinesterase Inhibitors
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Table 11. Psychological and physical comorbidities summary by group

Low Users Ambulatory- High Acute Long-Term
Centric Hospital Care Destined
N=5673 N= 4288 N=3680 N=1943
(36.4%) (27.5%) (23.6%) (12.5%)
Comorbidity Index Score
Median (Min; Max) 0(0;17) 1 (0; 16) 1 (0; 18) 0 (0; 17)
N Comorbidities
Median (Min; Max) 1 (0; 15) 2(0; 14) 2(0; 17) 1(0;12)
Psychological Comorbidity \
Mood Disorder 3270 (57.6) 2761 (64.4) 2391 (65.0) 1230 (63.3)
Psychosis 747 (13.2) 591 (13.8) 711 (19.3) 417 (21.5)
Other 1881 (33.2) 1685 (39.3) 1726 (46.9) 938 (48.3)
Physical Comorbidities
Alcohol Abuse 42 (0.7) 36 (0.8) 62 (1.7) 31(1.6)
Drug Use 13 (0.2) 7(0.2) 12 (0.3) 9(0.5)
Ulcer Disease 11(0.2) 21 (0.5) 31(0.8) 11 (0.6)
Hypertension 1274 (22.5) 1076 (25.1) 1191 (32.4) 576 (29.6)
Chronic Pulmonary 236 (4.2) 335(7.8) 517 (14.0) 203 (10.4)
Discase
Cardiac Arrythmias 484 (8.5) 623 (14.5) 811 (22.0) 399 (20.5)
Peripheral Vascular 119 (2.1) 159 (3.7) 218 (5.9) 94 (4.8)
Disorders
Myocardial Infarction 72 (1.3) 112 (2.6) 188 (5.1) 59 (3.0)
Congestive Heart Failure 136 (2.4) 168 (3.9) 450 (12.2) 172 (8.9)
Valvular Disease 129 (2.3) 156 (3.6) 227 (6.2) 100 (5.1)
Cerebrovascular Disease 159 (2.8) 233 (5.4) 305 (8.3) 172 (8.9)
Pulmonary Circulation 45 (0.8) 61 (1.4) 129 (3.5) 42 (2.2)
Disorders
Coagulopathy 31(0.5) 69 (1.6) 108 (2.9) 44 (2.3)
Diabetes, Uncomplicated 666 (11.7) 666 (15.5) 700 (19.0) 344 (17.7)
Diabetes, Complicated 66 (1.2) 104 (2.4) 154 (4.2) 61 (3.1)
Anemia 312 (5.5) 316 (7.4) 509 (13.8) 223 (11.5)
Tumor Without 189 (3.3) 581 (13.5) 480 (13.0) 192 (9.9)
Metastasis
Metastatic Cancer 60 (1.1) 188 (4.4) 166 (4.5) 59 (3.0)
Hypothyroidism 221 (3.9) 203 (4.7) 283 (7.7) 135 (6.9)
Liver Disease 23 (0.4) 56 (1.3) 72 (2.0) 37(1.9)
Renal Disease 176 (3.1) 236 (5.5) 400 (10.9) 187 (9.6)
Fluid/Electrolyte 126 (2.2) 119 (2.8) 242 (6.6) 106 (5.5)
Disorders
Rheumatoid Arthritis 78 (1.4) 116 (2.7) 110 (3.0) 54 (2.8)
Paralysis 15(0.3) 31 (0.7) 31(0.8) 11 (0.6)
Obesity 20 (0.4) 46 (1.1) 69 (1.9) 37(1.9)
Weight Loss 57 (1.0) 62 (1.4) 88 (2.4) 37 (1.9)
HIV/Aids 1 (0.0) 5(0.1) 9(0.2) 1(0.1)
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In summary, the Low Users were the largest group, had an under-representation of males, were
of average age compared with the total cohort and had the highest prevalence of inclusion in the
cohort based on a medication profile consistent with dementia. The persons classified as Low
Users had the least use of all hospital-based services, lowest polypharmacy and lowest
prevalence of all measured comorbidities.

Ambulatory-Centric users were the second-to-largest group, had an over-representation
of males, were the youngest and had the lowest prevalence of inclusion in the cohort based on
the hospitalization with dementia code criterion. The persons in this group had the highest use of
ambulatory care and lowest mortality, relatively low medication use and relatively high
comorbidities.

Comparatively, High Acute Hospital Users were the second-smallest group and had the
highest prevalence of cohort inclusion from the hospitalization with dementia code criterion. The
persons classified into the group had the highest hospital use on all measured facets of care save
for ALC use, highest mortality and higher comorbidities.

Finally, Long-Term Care-Destined Users’ primary characteristic was admission to long-
term care in the year following diagnosis (except for one person classified into this group). They
were the eldest group and had the highest prevalence of inclusion based on 3 physician visits
with a dementia code. The Long-Term Care-Destined users additionally had the highest use of
ALC and 20% mortality in the year following diagnosis. They had high use of medications and
the highest prevalence of psychosis.

The characteristics of the four identified healthcare utilization groups are summarized in

Table 12.
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Table 12. Summary of healthcare utilization groups

Low Users Ambulatory- High Acute Long-Term Care
Centric Hospital Destined
N=5673 N=4288 N=3680 (23.6%) N=1943 (12.5%)
(36.4%) (27.5%)
Gender Under- Over-representation | 39.2% male 42.1% male
representation of of males (49.5%)
males (31.0%)
Age Median 83 Youngest; median: Median 84 Eldest; median 85
78
Cohort inclusion Highest prevalence | Lowest prevalence Highest prevalence | Highest prevalence

Conditional
probabilities of
healthcare use

Healthcare use

Psychotropic
medication use

Polypharmacy

Number of
comorbidities

Comorbid
diagnoses

R criterion, lowest
prevalence M
criterion.

Highest conditional
probability of zero
or non-frequent use
of family
physicians, lowest
for all other use, 4%
probability of LTC
admission and
mortality.

Not the highest
users of any facet of
care, including
family physicians.

H criterion.

Highest conditional
probability of use of
all ambulatory care
variables.

Highest family
physician and
specialist users,
lowest mortality.

Higher acetylcholinesterase inhibitor use.

Lowest number of
medications

Lower comorbidity
index score and
number of
comorbidities.

Lowest prevalence
of all psychological
and physical
comorbidities.

Lower number of
medications

H criterion.

Highest conditional
probability of
frequent family
physician use, ED
use, frequent ED
use, hospital use and
readmissions.

Highest hospital
users and highest
(26%) mortality.

M criterion, lowest
prevalence R
criterion.

46.6% conditional
probability of ALC
use: equivalent
probability to High
Acute Hospital of
frequent ED use and
30-day
readmissions.

High ED and
hospital use as well,
20% mortality.

Higher antipsychotic, benzodiazepine, and

antidepressant use.

Highest number of
medications

Higher comorbidity index scores and
number of comorbidities.

Highest prevalence
of metastasis and
neurological.
disorders.

Highest prevalence
of most
comorbidities.
Notably:
hypertension,
myocardial
infarction,
congestive heart
failure, cardiac
arrythmias, chromic
pulmonary disease,
diabetes.

Higher number of
medications

Lower comorbidity
index score and
number of
comorbidities

Highest prevalence
of psychosis.
Relatively high
physical
comorbidity with
prevalence nearly as
high as in the High
Acute Hospital
Users. This includes
all comorbidities
noted for the High
Acute Hospital

group.
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Discussion

The present study adds to growing literature on differential use of health services by persons
with dementia and is the first to our knowledge to use latent-class with near-complete cohort of
persons with incident dementia and to include such a comprehensive set of ambulatory and
hospital-based health service use parameters. This study identified four homogenous healthcare
utilization groups, highlighting the heterogeneity of healthcare use among persons with incident
dementia.

The mean age of this incident dementia cohort was 81.63 years (SD: 7.29), which is in
line with previous Canadian provincial dementia cohorts’ ages (58,64,117). As is also typical of
dementia cohorts identified through administrative databases in Canada, 60% of the persons in
the cohort were female (57,117). Likewise, 10.4% mortality of the cohort in the year following
diagnosis was similar to comparable literature on trajectories of care of persons with dementia
(58).

The latent class analysis identified 4 distinct healthcare utilization groups: Low Users
(36.4% of the cohort), Ambulatory-Centric Users (27.5%), High Acute Hospital Users (23.6%)
and Long-Term Care-Destined Users (12.5%). The Low Users had an under-representation of
males when compared with the complete cohort, and were the overall lowest users, lowest
comorbidity group and had the least polypharmacy of the groups. Ambulatory-Centric Users
were the youngest group (median age: 78), had an over-representation of males (compared with
the cohort) and relatively low comorbidity, and additionally were the highest users of family
physicians, cognition specialists and other specialists, which were all measured facets of
ambulatory care. The High Acute Hospital Users had the highest hospital use (emergency

department visits, days in hospital and 30-day readmissions), mortality (26% of group), number
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of medications (median: 15), highest prevalence of antipsychotic, benzodiazepine, and
antidepressant use, and had the highest prevalence of most comorbidities of interest, both
physical and psychological. The Long-Term Care-Destined Users were the oldest group (median
age: 85), had 99% admissions to long-term care, had high hospital use, the highest alternative le

use and relatively high comorbidity.

Latent Class Analysis Groups

Low Users

Low User groups are consistently found across studies that use latent class analysis and examine
healthcare use by older adults or persons with dementia (103,105,105,106,118). While this
evidence suggests that lower healthcare user groups identified by latent class analysis may have
lesser needs (105,106), it is also likely that part of this group has barriers to adequate healthcare
and thus are Low Users with unmet needs (119,120). As such, the following section will explore
possible facilitators to Low Users having met needs and barriers for Low Users with unmet
needs that make up this group.

The Low Users’ sociodemographic characteristic that distinguishes the group from the
other three is that the group was 69% women (compared with 60% for the cohort). A partial
possible explanation for this characteristic appears in a recent study on sex differences in
dementia care in Ontario, Canada (117); women were found to use more home care services
compared with men with dementia. This may be a realm of care in which their needs are being
met, thereby preventing them from consulting physicians as much as the Ambulatory-Centric
group. The Low Users were additionally the group with the greatest prevalence of identification

for the cohort via the prescription criterion; medication profiles consistent with dementia are
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more common at earlier stages of dementia to prevent cognitive decline (121) and as such, the
possibility of not having reached a severe stage of dementia is consistent with the possibility that
Low Users had relatively low healthcare needs.

Nonetheless, a second subgroup of the Low Users may not have their needs met to the
same extent. Older women are less likely to have spousal caregivers compared with men due to
longevity of women and common age gaps between married partners (122). In the context of
Low Users, this means that women perhaps did not have their care coordinated by caregivers in a
manner that prompted them to seek and access all necessary care. Further sociodemographic
factors can contribute to high needs not translating into higher use of services: these include
cultural norms, reduced mobility, transportation, proximity to healthcare services (8,91,123)
Additionally, perceived needs being lesser than clinically necessary ones and negative

experiences when seeking care can deter patients from accessing health services (91,123).

Ambulatory-Centric Users

The Ambulatory-Centric Users were the youngest of the four identified classes, which may mean
that they benefitted from earlier diagnosis of dementia. The most notable differences between the
Low User and Ambulatory-Centric groups were the lower age and higher use of primary care
(family physicians) and secondary care (cognition and non-cognition specialists) by the
ambulatory-centric users, which suggests that these patients’ healthcare utilization might have a
closer follow-up of their conditions. This group also had an over-representation of men. The
group’s higher use of specialists coupled with its over-representation of men is also consistent
with the aforementioned study in Ontario, Canada which found that men were more likely to

visit non-cognition specialists (117). As previously highlighted, older men are more likely to
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have a spousal caregiver as compared with women (122); this may enable coordination of more
appropriate care than that of the low user group and is perhaps a partial explanation of different
proportions of women and men between the low users and ambulatory-centric users groups.
These patients may be benefitting from closer follow-up to coordinate adequate care in the

community (124,125).

High Acute Hospital Users

The high acute hospital users had the highest prevalence of most comorbidities, highest
polypharmacy and highest mortality compared with the other 3 healthcare utilization groups.
These comorbid conditions may explain why they are higher users, particularly of hospital
services.

The High-Acute Hospital Users were most identified for the cohort with the
hospitalization inclusion criterion of the groups. This contrasted with the ambulatory-centric
users’ least prevalent inclusion criterion being hospitalization codes is consistent with the
possibilities of common and severe exacerbations versus adequate follow-up in community.
Dementia independently increases healthcare use and risk of mortality (13). The cumulative
burden of dementia and comorbidities make this group perhaps the most medically vulnerable of
the 4 identified in this study as their needs are considerable but available resources may not
promote adequate follow-up and coordination of care (126,127). As such, they are likely to

benefit from interventions targeted to their complex health needs.
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Long-Term Care Destined

The long-term care destined group were the smallest of the healthcare utilization groups found in
this latent class analysis. Age is a predictor of long-term care admission, which is consistent with
this group being the eldest of the latent classes (median age: 85) (128). It is possible that this
group’s diagnosis as dementia patients was delayed and thus that they were more advanced in
their illness. They were the highest antipsychotic users prior to admission, which a recent study
in Ontario which found that many antipsychotic prescriptions of long-term care residents with

dementia were initiated prior to admission (129).

Strengths:

This study has strengths that make it a valuable addition to literature on differential healthcare
use by persons with dementia, highlighting the heterogeneity of use and needs in this group.
Latent class analysis in the context of healthcare use by older adults is an innovative method that
is focused on emphasizing the differential needs of individuals within a heterogenous cohort
(130,131).

This is the first time to our knowledge that healthcare utilization patterns were grouped
using administrative data that identified a near-exhaustive cohort of persons with incident
dementia and comprehensive measures of healthcare use. This gave way to a comprehensive
analysis looking at several dimensions of ambulatory and hospital-based healthcare, which
illustrates a larger picture of the patterns of use by the different groups. More generally, this
study adds to a growing body of research on heterogeneous and equitable healthcare delivery for

people with dementia.
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Limitations:

This study likewise has limitations; as in any administrative database analysis, persons who were
misdiagnosed, undiagnosed and not known to the healthcare system for dementia were not
included in the cohort. Indeed, 20.5% of the cohort were identified by the algorithm with a
hospitalization dementia code, though hospitalizations for dementia are improbable at onset.

The data analyzed in this study was likewise cross-sectional, which limits the possibility
of inferring causality between measured parameters in the study. Medication use was
additionally based on dispensing and not on compliance, nor whether the prescriptions were for
medications to be taken on as-needed bases.

Healthcare use in salaried environments was not measured, which includes memory
clinics, home care, nurses, social workers, non-pharmacological treatments such as music
therapy, as well as informal caregiving. While one of the inherent assumptions of latent class
analysis is that the observed or manifest variables are not inter-related, use of different facets of
healthcare use in the present study were indeed related. For example, persons who were
hospitalized in the year emergency department following index date of diagnosis must have
visited the emergency as well, meaning that the emergency and days in hospital had inter-
relation. This violation of an assumption of Latent Class Analysis is common in recent related
literature, implying that the trade-off of violation of this assumption is acceptable given the
benefits of looking at subgroups of varied cohorts. Finally, due to the ongoing pandemic limiting
access to the INSPQ data, intended statistical analysis outputs on robustness of the latent class
model were not possible and descriptive analysis stopped short of including the Material

Deprivation of the identified healthcare utilization groups.
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Implications and Recommendations

This study contributes to an improved understanding of the healthcare use patterns of patients
with dementia in the year following diagnosis and the factors that underlie these patterns. Latent-
class analysis provides context for subgroups considered in the context of larger, heterogeneous
cohorts of persons (131). Thus, rather than looking at a heterogeneous cohort with one-size-fits-
all solutions, latent class analysis studies account for similarities and differences between
subgroups and their associated care use, which might reflect their differential care needs. While
the healthcare needs of people with dementia are heterogeneous, healthcare policy, programs and
interventions can err towards “one-size-fits-all” solutions; this study provides context for
necessary adaptations to policy, programs and interventions to address differing health and social
needs within the dementia population.

Further research looking at subgroups of persons with dementia and their specific or
contrasting needs, in turn will enable better care planning to minimize potentially preventable

healthcare utilization and optimize more favourable factors that underlie healthcare utilization.

Interventions

This study highlights the heterogeneous use of health services by people with dementia, which
moreover, likely highlights a heterogeneity of needs in the year following diagnosis. Health and
social care professionals must be open and adaptable to the heterogeneous needs of their patients
to best support their care (123,132). Ambulatory care, hospital-based care, long-term care and
medications were interventions for dementia measured in the present study, however,
preventative approaches might be better suited to minimize unnecessary or preventable

healthcare use through course of illness.
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Firstly, screening and diagnostic tools for timely diagnosis of dementia are paramount to
coordination and planning of care (133,134) Secondly, persons with dementia prefer to stay
home rather than be institutionalized (e.g.: long-term care) , which can be better facilitated with
comprehensive home care services and caregiver supports that can prevent increased healthcare
use (77,135). Thirdly, persons who might particularly benefit from further intervention to
prevent unnecessary use of healthcare are those with complex needs; such interventions include
case management, advanced care planning (should they be hospitalized or need an increased
level of care such as nursing home or long-term care) and community-based supports including
as home care and art therapy(132,136—139),

While the interventions above have potential to mitigate burden of dementia on affected
individuals, their caregivers and the healthcare system alike, the context of differential healthcare
use in the present study highlights the importance of tailored interventions and care planning for
heterogeneous needs. In latent class analysis healthcare studies, patients are each classified into
only one group; in reality, patients may move between groups over time. The present study
highlights the heterogeneity of use within a cohort of persons with dementia, but it is likewise
essential for care providers to be mindful that diverse needs must be accommodated on

individual bases as well.

Future Research

Future studies must be done to confirm the findings and further describe distinct healthcare
utilization groups and understand the factors associated with group membership. Clinical data to
understand social and medical needs of persons with dementia such as their living situation, use

of home care and comorbidity burden would better identify unmet needs and targeted, holistic
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interventions. Moreover, longitudinal studies that look not only at care patterns but care
trajectories to understand how patients’ needs evolve would enable development of targeted
interventions for persons’ needs through the course of their illness and not simply at one time.
While this study provides rich preliminary information on healthcare utilization groups
and their differential use of services, qualitative studies that give voice to patients with dementia
and their caregivers’ experiences such as decisions to seek healthcare, the barriers they encounter
and experiences when seeking care would give a better-rounded view of healthcare utilization by
people with dementia. Lastly, gender disparities in dementia care are an emerging topic; sex- and
gender-based analyses of healthcare utilization can further help confront inequities by providing

further insights into the differential needs of men and women with dementia.

Conclusion

This study provides important context on the heterogeneous healthcare use of people with
dementia following diagnosis. The latent class analysis identified four groups of healthcare
users: Low, Ambulatory-Centric, High Acute Hospital and Long-Term Care-Destined Users. The
descriptive analysis moreover gave context to the sociodemographic, medication and
comorbidity burdens that further defined characteristics of group membership. The identification
of subgroups with defined characteristics in a heterogeneous cohort of persons with dementia
sets a precedent for interventions targeted to the distinct needs of individuals rather than “one-

size-fits-all” solutions.
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