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ABSTRACT

Background

Limited research exists on the use of specific health services
over an extended time among rural persons with dementia.
The study objective was to examine health service use over a
10-year period, five years before until five years after diagnosis
in the specialist Rural and Remote Memory Clinic (RRMC).

Methods

Clinical and administrative health data of RRMC patients
were linked. Annual health service utilization of the cohort
(N = 436) was analyzed for 416 patients pre-index (57.5%
female, mean age 71.2 years) and 419 post-index (56.3%
female, mean age 70.8 years). Approximately 40% of memory
clinic diagnoses were Alzheimer’s disease (AD), 20% non-AD
dementia, and 40% mild or subjective cognitive impairment
or other condition. Post-index, 188 patients (44.9%) moved
to permanent long-term care and were retained in the sample;
121 patients died (28.9%) and were removed yearly.

Results

Over the ten-year study period, a significant increase occurred
in the average number of FP visits, all-type drug prescriptions,
and dementia-specific drug prescriptions (all p <.001). The
highest proportion of patients hospitalized was observed one
year pre-index, the highest average number of specialist visits
was observed one year post-index, and both demonstrated a
significant decreasing trend in the five-year post-index per-
iod (p =.037).

Conclusions

A pattern of increasing FP visits and drug prescriptions over
an extended period before and after diagnosis in a specialist
rural and remote memory clinic highlights a need to support

FPs in post-diagnostic management. Further research of
longitudinal patterns in health service utilization is merited.

Key words: rural health, dementia, Alzheimer’s disease,
physicians, hospitals, drug prescriptions, retrospective studies,
health services research

INTRODUCTION

In Canada, an estimated 597,000 adults aged 65 years and
older live with diagnosed dementia.() The actual number may
be much higher, as an estimated 75% of people with dementia
globally are considered undiagnosed.® Dementia and other
age-related health conditions are important issues in rural
Canada (outside centres of 10,000+) where the population is
increasingly aging.(®)

Persons living with dementia require more care over
time as the condition progresses, and higher levels of care
overall than older adults without dementia. A recent review
found dementia increased the risk of hospitalization by an
estimated 42%, due partly to older age, comorbidities, and
polypharmacy.® Dementia has also been found to increase
hospital stay by 1.3-2 times among Canadians.®®) Higher
rates of family physician and dementia specialist visits are
associated with dementia in Canada® and Germany,” and
with Alzheimer’s disease (AD) in the United Kingdom.®
Recent reviews found polypharmacy prevalence rates (five
or more medications concurrently) ranging from 25-98%
among persons with dementia or cognitive impairment® and
potentially inappropriate prescribing rates of 24—60% among
persons with dementia.(1?

For rural older adults living with dementia, barriers to
accessing appropriate health services and supports present
challenges. With small populations, an aging workforce,
and ongoing recruitment and retention difficulties,® rural
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communities are often unable to offer specialized health and
social care (e.g., housing, end-of-life care).('") Rural family
physicians may have limited experience and knowledge about
dementia diagnosis and management, and low access to geri-
atric specialists and few local resources, yet must provide care
regardless.(!?) Our previous research found that, for caregivers
of patients seen in a specialist rural and remote memory clinic,
a diagnosis provided important benefits that helped them move
forward, including a sense of relief, validation, information
on prognosis, and greater awareness of services.('®) However,
research is limited on the use of specific health services over
an extended duration among rural people with dementia. In
this study, we linked clinical and administrative health data to
assess patterns in annual health service use (physician visits,
hospitalization, and drug prescriptions) five years before until
five years after diagnosis in the specialist Rural and Remote
Memory Clinic (RRMC).

METHODS

Study Design and Setting

A retrospective observational cohort study was used to exam-
ine annual rates of health service use five years before until
five years after diagnosis in the specialist Rural and Remote
Memory Clinic (RRMC) at the University of Saskatchewan in
Saskatoon. The clinical and sociodemographic data of patients
who received a RRMC diagnosis between March 1 2004 and
July 4 2016 were linked to administrative health data from
March 1 1999 to June 2020 using unique identifiers based on
personal health service numbers.

Written informed consent for the use of clinical data for
research was given by patients and proxies. Ethics approval
from the University of Saskatchewan Biomedical Ethics
Research Board was received separately for the ongoing
RRMC study and this retrospective cohort study. This study
was made possible by a data sharing agreement between the
University of Saskatchewan and the Saskatchewan Health
Quality Council, Ministry of Health, and eHealth. Study report-
ing follows the Strengthening the Reporting of Observational
Studies in Epidemiology (STROBE) recommendations.(!

Study Population

The RRMC was implemented in 2004 to increase access
to dementia specialists and reduce repeated travel specif-
ically for the rural and remote population (hereafter, rural/
remote), defined for the purposes of the RRMC as persons
living more than 100 km from the two tertiary care centres
in Saskatchewan(!>19) (where 89% of specialists practice).(!?
The RRMC offers diagnosis and management of suspected
dementia in rural/remote individuals who would benefit from
specialist involvement and an interdisciplinary team assess-
ment. Despite the intended focus, AD is a common reason for
referral to the RRMC, which indicates a need among rural/
remote health professionals for specialist support related to
AD diagnosis.'® Funded initially by the Canadian Institutes
of Health Research as a demonstration project, the provincial

government began funding the RRMC in 2009 as a clinical
resource. The RRMC database, consisting of baseline and
limited follow-up clinical data, is a useful research resource
that has been used in several publications on multiple topics
(e.g., neuropsychological assessment, medication use).(>)

RRMC patients were non-institutionalized adults living
more than 100 km outside the two major Saskatchewan cities
where 50% of the province’s 1.13 million population resides.
(19) Patients were referred by primary health professionals or
specialists for a one-day, in-person interdisciplinary evalu-
ation. The RRMC focus is diagnosis and management of
suspected dementia; however, it is possible some patients
had a previous dementia diagnosis. Our previous investi-
gation of referral letters in the first five years of the RRMC
mainly identified requests for: confirmation of diagnosis or
treatment, management suggestions, assessment by patient
or family request, and consultation for difficult or complex
issues such as development or worsening of symptoms.©?)
RRMC evaluation included a CT head scan, blood work,
and assessments by a clinical team comprised of neurology,
neuropsychology, physical therapy, and nursing. Patients and
caregivers participated in interdisciplinary interviews and
completed questionnaires consisting of sociodemographic
and clinical measures, which were entered into the RRMC
database. Diagnosis and treatment recommendations were
provided at clinic day end. Follow-up data were not included
in the study; however, follow-up was provided to all patients
on an as-needed basis by the clinic neurologist via telehealth,
at one year in person in the RRMC to all patients, and after
one-year in person in the RRMC for a segment of patients.
Further details are available in Morgan et al.(1>10)

Between March 2004 and July 2016, the RRMC enrolled
544 patients (Appendix A). Clinical and administrative health
data were linked for 436 patients after excluding those who
did not have a health service number (n = 47), had not yet
been assessed in clinic (# = 9), or did not complete a clinic
questionnaire (n = 52).

The index date for each patient was the date of their
RRMC evaluation and diagnosis. After data linkage, study
eligibility was determined based on continuous health insur-
ance coverage with less than three-day gaps in the pre-index
or post-index periods. Coverage was determined separately
for the two periods due to the small sample, and post-index
coverage was calculated only for patients who were alive at
post-index end (i.e., study end). Patients admitted to perma-
nent long-term care between their index date and study end
were retained in the study. However, patients who died each
post-index year were removed the following year. There-
fore, we used a pre-index cohort (N =416 every year) and a
post-index cohort (N =419 at one year, N=407 at two years,
N =390 at three years, N =363 at four years, N =333 at five
years) of which 413 were the same individuals in both cohorts.

Data Sources and Measures

Unique identifiers based on personal health service numbers
were applied to RRMC data (8 data release, 2017) at eHealth
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Saskatchewan in August, 2020. Linkage and analysis of the
RRMC and administrative health data were conducted at
Saskatchewan Health Quality Council. Administrative health
data sources included the Person Health Registration System,
Medical Services Database, Hospital Discharge Abstract
Database, Prescription Drug Plan Database, Institutional
Supportive Care System Database and Supportive Care Home
System (Appendix B).

The date of RRMC evaluation and diagnosis was the
index date for each patient. Annual health service utilization
measures derived from administrative health data included
physician use (FP visits, specialist visits, and FP and spe-
cialist diagnoses), hospital use (hospitalization, 30-day hos-
pital readmission, length of stay, discharge destination), and
prescription drug dispensations (all-type, dementia-specific,
and non-dementia). All specialties other than family medicine
were included as specialists. To identify the most frequent
physician visit and hospital admission codes for RRMC
patients, International Classification of Disease (ICD-9 and
ICD-10) and Medical Services Branch codes were identified
in the Medical Services Database and Hospital Discharge
Abstracts Database.

We used the RRMC database to derive sociodemographic
and clinical characteristics (Appendix C and Appendix D).
Sociodemographic characteristics included age, sex, educa-
tion (years), marital status, living alone (vs. not living alone),
primary income source, metropolitan influenced zone (MIZ),
and kilometers from patient’s home community to the RRMC.
Clinical measures included RRMC diagnosis following Can-
adian Consensus Conference on the Diagnosis and Treatment
of Dementia guidelines,>!) measures as described in Appen-
dix C, and self-reported health conditions (e.g., arthritis),
physical activity or exercise (times/week), and alcohol drinks
(number week).

Statistical Analysis

Descriptive statistics were used to measure annual health
service utilization. For each pre- and post-index year, we
calculated the frequency and proportion of patients using a
service at least once (FP visits, specialist visits, prescription
drug dispensations), mean number of uses and 95% confi-
dence intervals; frequency and proportion of patients with at
least one hospitalization and 30-day readmission; and mean
hospital length of stay (total, acute, and alternate) and 95%
confidence intervals. Significant associations between health
service use and time were measured with the Spearman cor-
relation coefficient (p <.05). Significant differences in aver-
age health service use between the pre-index and post-index
periods were identified with the ¢-test for means (p <.05) and
Wilcoxon ranked test for proportions (p <.05).

Frequencies and means were used to analyze sociodemo-
graphic and clinical characteristics for pre- and post-index
periods. For each post-index year, we calculated the frequency
and proportion of patients who were admitted to permanent
long-term care and who died. For each pre- and post-index
period, we calculated the frequency of all diagnoses based

on International Classification of Disease (ICD) and Med-
ical Services Branch codes and proportion represented by
each diagnosis, and the frequency of all hospital discharge
destinations and proportion represented by each destination.

RESULTS

Sociodemographic and clinical characteristics of RRMC pre-
and post-index samples are shown in Appendix D. Average
age was 71 years (SD, 11). The majority were female (56.3—
57.5%) and married (72.2-72.3%). AD accounted for almost
40% of RRMC diagnoses (37.9-38.8%), with other diagnoses
including subjective cognitive impairment (22.9-23.3%),
non-AD dementia (20.4-20.5%), mild cognitive impairment
(15.2-15.3%), and other conditions (2.7-3.1%). A majority
self-reported health conditions of arthritis or hypertension.
Post-index, 188 patients (44.9%) moved to permanent long-
term care and remained in the study, and 121 patients died
and were removed from the study (28.9%) (Appendix E).

Health Service Use

Over the pre-index period, the proportion of patients with at
least one FP visit annually increased (p = .037), as did the
average number of FP visits annually (p = .005; Figure 1,
Table 1). Over the 10-year period, the average number of FP
visits increased (p <.001) and was higher overall in the post-
index than pre-index (p <.002; Table 2). Across the pre-index
period, increases occurred in the proportion of patients with
at least one specialist visit each year (p = .037) and average
number of specialist visits annually (p < .001; Figure 1,
Table 1). The highest average number of specialist visits was
observed at one year post-index. Over the post-index period,
decreases occurred in the proportion of patients with at least
one specialist visit (p <.001) and average number of specialist
visits (p = .037). Considering the top 10 most frequent diag-
noses during pre- and post-index separately, dementia ranked
6 in the pre-index for FP visits (2.8% of diagnoses) but did
not rank in the top 10 for specialist visits or hospitalizations
(data not shown). Post-index, dementia ranked in the top 10
diagnoses for each health service, accounting for 23.2% of
FP diagnoses, 29.4% of specialist diagnoses, and 4.3% of
diagnoses most responsible for hospital admission.

The proportion of patients hospitalized at least once
each year increased over the pre-index period (p < .001) to
the highest point at one year pre-index, and decreased over
the post-index period (p = .037; Figure 2, Table 1). Across
the 10-year period, average length of hospital stay each year
increased in terms of total days (p = .008), acute care days
(p=.023), and alternate level of care days (p <.001). Overall,
the average length of hospital stay was higher in the post-index
than pre-index (p <.001; Table 2). Home settings constituted
92.8% of all hospital discharge destinations during pre-index
and 72.8% during post-index (data not shown). Institutional
settings accounted for 6.2% of all destinations in pre-index and
21.8% in post-index. During the pre-index period, institutional
settings to which patients were transferred were facilities
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providing inpatient hospital care (e.g., other acute facilities,
rehabilitation). In the post-index period, institutional settings
included long-term care or residential care (e.g., nursing home,
hospice/palliative care), as well as hospital facilities.

Over the pre-index and 10-year period, increases
occurred in the proportion of patients each year receiving
at least one all-type drug prescription (p < .001 and p =
.002, respectively) and at least one dementia-specific drug
prescription (p = .041 and p = .014, respectively) (Figure
3, Tables 1 and 2). One or more dementia-specific drug
prescriptions were given to 4.1% of patients at two years
pre-index, increasing until one year post-index (36.3%).
Over the post-index period, the proportion of patients
receiving dementia-specific drug prescriptions decreased (p
<.001). Over the pre-index, post-index, and 10-year period,
increases occurred in the average number of all-type drug
prescriptions per patient each year (all p <.001). In terms
of dementia-specific drug prescriptions, the overall average
number increased over the pre-index (p =.041) and 10-year
period (p <.001). Overall, the proportion of patients receiv-
ing all-type and dementia-specific drug prescriptions, and
the average number of prescriptions per patient, were higher
in the post-index than pre-index (Table 2).

1A. Family physician visits
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DISCUSSION

In this retrospective cohort study, we linked administrative
health and clinical data of patients referred with suspected
dementia to a rural/remote interdisciplinary specialist memory
clinic, to examine patterns in annual health service use five
years before until five years after memory clinic diagnosis.
Our study adds to the literature by demonstrating that health
service usage among rural/remote patients began to gradually
increase as early as four years before memory clinic diagnosis,
in terms of average number of family physician and special-
ist visits, proportion admitted to hospital, and all-type drug
prescriptions (average number and proportion). Over the
combined 10-year period, significant increases occurred in
the average number of FP visits, all-type drug prescriptions,
and dementia-specific drug prescriptions. Moreover, the
highest proportion of patients hospitalized was observed one
year before memory clinic diagnosis and the highest average
number of specialist visits was observed one year after diag-
nosis, and both demonstrated a significant decreasing trend
in the five-year period after diagnosis.

As early as four years leading up to memory clinic
diagnosis, we observed incremental increases in the average

1B. Family physician visits

20 4

TSyr dyr 3yr 2yt -lyr 4lyr 42yr 43y +dyr +5yr
117 126 126 136 149 147 169 169 186 185

Year

1D. Specialist visits

25 4

20 4

0 -
Syr  dyr 3yr 2yr -lyr +lyr +2yr +3yr +4yr +5yr
89 96 100 104 115 132 107 102 95 99

Year

FIGURE 1. Family physician (FP) and specialist visits, pre- and post-index: A. Family physician visits (proportion); B. Fam-
ily physician visits (mean); C. Specialist visits (proportion); D. Specialist visits (mean)
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number of FP and specialist visits, and in the proportion of
RRMC patients hospitalized. Findings from other studies
examining health service usage during three years before
diagnosis were mixed, with UK® and US®? studies of AD

patients (mean age 79.9 yr in both) demonstrating a stable pat-
tern in the number of GP or outpatient visits until an increase
six months pre-diagnosis. Our results are consistent with a US
study by Albrecht 2.3 that reported increased outpatient

TABLE 1.
Association between health service use and time (10-year combined, pre-index, and post-index periods)
10-year Pre-Index Post-Index
(combined) (5 year) (5 year)
Spearman's Spearman'’s Spearman’s
Health Service Coefficient ~ Pvalue  Coefficient ~ Pvalue  Coefficient P value
Physician
1A. FP visits (%) 0.50 .143 0.90 .0372 -0.60 285
1B. FP visits (mean) 0.97 <.0012 0.98 .0052 0.87 .054
1C. SP visits (%) 0.21 .556 0.90 .0372 -1.00 <.0012
1D. SP visits (mean) 0.18 .627 1.00 <.001? -0.90 .0372
Hospital
2A. Admissions (%) -0.13 726 1.00 <.0012 -0.90 .0372
2B. 30-day readmission (%) 0.49 150 0.70 .188 0.10 .873
2C. Total length of stay (acute + alc), days (mean) 0.78 .008? 0.67 219 -0.50 391
2D. Acute length of stay, days (mean) 0.71 .0232 0.60 285 -0.80 .104
2E. Alternate length of stay, days (mean) 0.87 <.001* n/a n/a 0.50 391
Drug
3A. Drug dispensations, all-type (%) 0.84 .0022 1.00 <.0012 -0.30 .624
3B. Drug dispensations, dementia-specific (%) 0.74 .0142 0.89 .0412 -1.00 <.001?
3C. Drug dispensations, non-dementia-specific (%) 0.87 .0012 1.00 <.0012 -0.10 .873
3D. Drug dispensations, all-type (mean) 1.00 <.001? 1.00 <.0012 1.00 <.0012
3E. Drug dispensations, dementia-specific (mean) 0.88 <.0012 0.89 .0412 0.10 873
3F. Drug dispensations, non-dementia-specific (mean) 1.00 <.001? 1.00 <.001? 1.00 <.001?
aStatistical significance (p <.05).
TABLE 2.
Mean comparisons of health service use in pre-index vs. post-index periods®
Pre-index Post-index
Health Service (5 year) (5 year) Pvalue
Physician
1A. FP visits (%) 96.5 97.9 0.208
1B. FP visits (mean) 13.1 17.1 .002°
1C. SP visits (%) 75.9 84.1 0.251
1D. SP visits (mean) 10.1 10.7 0.452
Hospital
2A. Admissions (%) 334 31.9 0.601
2B. 30-day readmission (%) 5.0 5.7 0.347
2C. Length of stay (acute + alc), days (mean) 5.6 10.0 .001b
2D. Acute length of stay, days (mean) 5.6 7.7 .002b
2E. Alternate length of stay, days (mean) 0.0 3.0 .006°
Drug
3A. Drug dispensations, all-type (%) 37.2 63.1 .000P
3B. Drug dispensations, dementia-specific (%) 91.1 96.5 .009P
3C. Drug dispensations, non-dementia-specific (%) 2.4 9.8 .001°
3D. Drug dispensations, all-type (mean) 3.0 28.0 .008b
3E. Drug dispensations, dementia-specific (mean) 37.0 60.1 .000P
3F. Drug dispensations, non-dementia-specific (mean) 91.0 95.9 .003P

aResults analyzed by t-test for means and Wilcoxon rank test for proportions.
bStatistical significance (p < 0.05).
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2A. Hospital admission
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FIGURE 2. Hospital services, pre- and post-index: A. Hospital admission (proportion); B. Hospital 30-day readmission (propor-
tion); C. Hospital total length of stay (days); D. Hospital acute length of stay (days); E. Hospital alternate length of stay (days)

visits over the three-year period before diagnosis. Albrecht
and colleagues further reported variation by dementia subtype
with visits highest in the vascular dementia subtype and lowest
in AD, compared with MCI. Our previous research reported
greater depressive symptoms and caregiver psychological
distress among RRMC young-onset dementia compared to
late-onset dementia patients,* and greater levels of previous
psychiatric illness, depressive symptoms, and sleep concerns
in subjective cognitive impairment patients compared to other
patients.> In the present study, younger age and symptoms
of suspected dementia possibly intensified the frequency of
physician visits with memory clinic diagnosis delayed as
patients waited for a RRMC referral. Low availability of rural/
remote dementia-specific supports and community resources
to assist FPs with diagnosis (e.g., multidisciplinary teams)
and FP diagnostic uncertainty(!*) may have contributed to
prolonged increased health-care utilization. Similar to our
findings regarding hospitalization before memory clinic
diagnosis, a gradual increase in the proportion of AD patients
hospitalized at least once annually was also observed for most
of the duration leading up to diagnosis in previous studies
with pre-diagnosis periods of three to five years.®2627) Most
RRMC patients previously reported first noticing symptoms
two years before memory clinic diagnosis!3 and hospitaliz-
ation may have prompted a RRMC referral where assessment
wait times have historically been as long as 12 months.
While it may seem surprising that a small number of
RRMC patients were prescribed dementia-specific drugs as
early as two years before memory clinic diagnosis, a previous

study of RRMC patients seen between 2004 and 2015 found
14% were taking a cholinesterase inhibitor before assessment.
2 Lengthy wait times for RRMC appointments may have
contributed to primary care providers prescribing medication
to address symptoms in the interim. Considering all-type
drug prescriptions, the average number of prescriptions and
proportion of RRMC patients receiving prescriptions began to
increase four years before memory clinic diagnosis, congruent
with a Finnish study that showed an increasing pattern in the
percentage of AD patients purchasing any prescription drugs
over the five-year period leading up to diagnosis.?® Although
we did not examine the number of drugs prescribed or used
concurrently, the annual average after memory clinic diagnosis
(63.1) suggests possible potentially inappropriate prescriptions,
which are associated with increased risk of adverse drug reac-
tions and mortality.(?*)

Over the combined 10-year period of this study, we
found significant increases in the average number of FP
visits as well as proportion and average number of all-type
and dementia-specific drug prescriptions. Other studies with
a post-diagnosis duration of at least one year showed varying
patterns, with a German study of rural patients showing an
increase in primary care physician visits from one year before
until one year after dementia diagnosis,®*” and a UK study
demonstrating an average number of GP visits in the one-year
period after AD diagnosis similar to the three-year period
before.®) The varied diagnoses and atypical presentations of
RRMC patients may have contributed to increasingly frequent
FP visits as their condition progressed, as new signs and
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In 3B and 3E, prior to 2yr pre-index, the number of patients receiving dementia-specific drug dispensations were < 6 each year and are not shown.

FIGURE 3. Prescription drug dispensations, pre- and post-index: A. Prescription drug dispensations — All type (proportion);
B. Prescription drug dispensations — Dementia-specific (proportion); C. Prescription drug dispensations — Non-dementia-
specific (proportion); D. Prescription drug dispensations — All type (mean); E. Prescription drug dispensations — Dementia-
specific (mean); F. Prescription drug dispensations — Non-dementia-specific (mean)

symptoms among people with atypical presentations tend to
appear over time and the suspected cause of dementia changes.
@) Our findings underscore the key role of FPs in providing
dementia care over the course of the illness, which Canadian
recommendations suggest involves prevention, timely diagno-
sis, and post-diagnosis management including pharmacologic
and nonpharmacologic treatment, management of co-occur-
ring conditions, care coordination, caregiver support, and
other functions.®! Rural FPs may have limited capacity and
local resources to provide dementia care, however they are
often generalists with a broad scope of practice and require a
range of knowledge and skills to serve their communities.®?

We observed the highest proportion of hospitalized
patients one year before memory clinic diagnosis and the high-
est average number of specialist visits one year after diagnosis,
with a significant decreasing trend in both over the five-year
period after diagnosis. In the absence of studies of comparable
long duration, a German study demonstrated a decreasing
number of specialist visits (dementia specialists visited by rural
patients) over the one-year period after diagnosis.(? Studies
with separate pre- and post-diagnosis durations of at least one
year revealed varying patterns in the proportion of patients
hospitalized, with a US study showing an increasing trend
during the one-year period before diagnosis and a declining
trend in the one-year post-diagnosis period,®3 a UK® study
demonstrating the highest proportion six months pre-diagnosis
and a stable pattern during the one-year period after diagnosis,

and a Finnish study®® demonstrating the highest proportion
six months post-diagnosis and a decreasing pattern during the
two-year post-diagnosis period. In this study, 8—10% of patients
were admitted to permanent long-term care after memory clinic
diagnosis (retained in the sample), which possibly contributed
to decreased demand for or undersupply of specialized and
acute medical care.®® The location of RRMC patients was
likely also a factor in decreasing use as travel to urban centres
where most specialists practice can be difficult for people with
progressive cognitive and functional decline.

Limitations and Strengths

The interdisciplinary clinical diagnosis of RRMC patients
based on Canadian guidelines is a strength of this study, as
is consideration of health service usage over 10 years which
is beyond the time frame of most studies. It should be noted
approximately 40% of patients received a memory clinic
diagnosis other than AD or non-AD, specifically a diagnosis of
mild cognitive impairment, subjective cognitive impairment,
or other condition. Moreover, it is possible that some patients
received a dementia diagnosis by a health professional prior
to the specialist RRMC evaluation. Therefore, this study does
not necessarily reflect patterns corresponding to first dementia
diagnosis. For RRMC patients assessed in 2016 (n=13), only
four years of data were available; thus service use in five
years post-index may have been marginally underestimated.
Patients admitted to permanent long-term care after memory
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clinic diagnosis were retained which possibly resulted in an
underestimation of some services (e.g., specialist and inpatient
care). As part of this study, we considered the top 10 most
frequent diagnoses during physician visits and hospitaliza-
tion; however, an in-depth exploration of reasons for visits
was outside the scope of the study. Investigation of sex and
gender differences in people with dementia and other neuro-
degenerative disorders is also important; however, we did not
conduct sex-based or diagnosis subtype analysis due to time
and resource constraints, which limits interpretation.

CONCLUSIONS

Our study showed a pattern of increasing usage of certain
health services (FP and specialist visits, hospital admission,
all-type drug prescriptions) as early as four years before diag-
nosis in a rural/remote specialist memory clinic. Regarding
average number of FP visits, all-type drug prescriptions, and
dementia-specific drug prescriptions, an increasing pattern
occurred across the 10-year study period. Regarding aver-
age number of specialist visits and proportion hospitalized,
a decreasing pattern occurred in the five-year time span after
diagnosis. Given the ongoing role of FPs for memory clinic
patients and in light of a limited rural/remote FP supply,
there is a pressing need to provide support in post-diagnostic
management with more training, community resources, and
inclusion of other health professionals in dementia care.
Future studies should further investigate reasons for health
service use of memory clinic patients. Longitudinal patterns in
health service usage should also be examined— for instance,
by extending the observation period and examining the impact
of sociodemographic and clinical factors such as sex, dementia
subtype, and co-morbidity on patterns.
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APPENDIX A. Year of RRMC visit

Year of RRMC visit Pre-index Post-index
(N=416) (N=419)
n (%) n (%)

2004 23 (5.5) 24 (5.7)
2005 48 (11.5) 49 (11.7)
2006 35(8.4) 37 (8.8)
2007 33(7.9) 32(7.6)
2008 30(7.2) 28 (6.7)
2009 34(8.2) 34 (8.1)
2010 38(9.1) 36 (8.6)
2011 40 (9.6) 29(9.3)
2012 22 (5.3) 24 (5.7)
2013 33(7.9) 35(8.4)
2014 35(8.4) 35(8.4)
2015 32(7.7) 33 (7.9)
2016 13 (3.1) 13 (3.1)

RRMC = Rural and Remote Memory Clinic.

APPENDIX B. Administrative health data sources and measures

Data Database Measure Details
Health insurance  Person Health Registration System Mortality Includes dates of insurance coverage, and
coverage and (Annual post-index) dates of birth and death.
mortality
Physician Physician Services Claims File: Family physician visits Includes family medicine physicians and
services Medical Services Branch (Annual pre-and post-index)  nurse practitioners. Visits were included

Available from 1990 onward. Includes
claims for billing by physicians paid
on a fee-for-service basis, and shadow
billing by practitioners and primary

regardless of location (office, home, hospital
in-patient, hospital out-patient, emergency
room, and other locations).

health sites paid on an alternate

non-fee-for-service basis.>)

Specialist visits
(Annual pre-and post-index)

Type of specialist visited
(Annual pre-and post-index)

Family physician diagnoses
(Pre- and post-index
summaries)

Specialist diagnoses
(Pre- and post-index
summaries)

Includes all specialties other than family
medicine. A specialist visit requires a
referral from a family physician or nurse
practitioner. Visits were included regardless
of location.

International Classification of Disease
(ICD-9) codes were used to identify
diagnoses. A maximum of one diagnosis
code per service claim is allowed.

Diagnoses were identified by ICD-9 codes.
One diagnosis code per service claim is
allowed.
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APPENDIX B. Continued

Data Database Measure Details
Hospital Discharge Abstract Database G Hospital admission To be considered a single admission
services Available from 1990 onward. (Annual pre-and post-index) required a gap of less than one day between
multiple admissions and discharge.
30-day readmission Readmission was defined as admission
(Annual pre-and post-index)  within 30 days of last discharge.
Length of hospital stay Acute, alternate level of care (ALC)
(Annual pre-and post-index)  and total (acute + ALC) length of stay.
Length of stay was the difference between
admission date and discharge date, in days.
ALC patients occupy hospital beds but no
longer require intense hospital resources
(e.g., waiting for long-term care admission).
Most responsible diagnosis ICD-9 codes were used until 2002
for hospitalization (maximum of 16 diagnoses per record) and
(Pre- and post-index ICD-10-CA codes thereafter (maximum of
summaries) 25 diagnoses per record).
Hospital discharge Discharge dispositions included home, home
disposition with support services, another hospital, long-
(Pre- and post-index term or residential care, and other.
summaries)
Prescription Prescription Drug Plan Database Prescription drug Includes all-type, dementia-specific
drug dispensations (cholinesterase inhibitors), and non-dementia
dispensations Adjudicated claims reimbursed by (Annual pre-and post-index)  drugs.

the Saskatchewan government are
available from 1996 onward.
Non-adjudicated claims paid by other
parties (e.g., patient, insurance company)
area available from 2007 onward 37)

Long-term care
admission and
discharge

Institutional Supportive Care System
Database (prior to Sept/2013) %)
Supportive Care Home System (from
Sept/2013 onward)

Include data on long-term care
facilities and special care homes.

Long-term care admission
(Annual post-index)

People may be admitted to institutional
supportive care via eight separate streams,
one of which is permanent long-term
care. The other seven streams consist of
short-term care (SK Min Health Program
Guidelines Special Care Homes 2013).
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APPENDIX C. RRMC clinical measures

Measure

Description

Mini-Mental State Exam (MMSE)G?

Quality of Life-Alzheimer’s Disease (QOL-AD) of the
patient, self-rated?

Quality of Life-Alzheimer’s Disease (QOL-AD) of the
patient, caregiver-rated?)

Center for Epidemiologic Studies of Depression Scale
(CES-D), patient-rated*!

Functional Activities Questionnaire (FAQ),
caregiver-rated®?

Bristol Activities of Daily Living Scale (Bristol ADL),
caregiver-rated*?

Short-Form Health Survey (SF-12) physical and mental
components, caregiver-rated4

Zarit Burden Inventory (ZBI), caregiver self-rated®)

12 items with a total score range of 0 to 30. Higher scores indicate better
cognitive function.

13 items rated on a 4-point scale with total scores ranging from 13 to 52.
Higher scores indicate higher quality of life.

Same as QOL-AD self-rated

20 items rated on a 4-point scale with total scores ranging from 0 to 60.
Higher scores indicate higher level of distress.

10 items rated on a 4-point scale assess instrumental activities of daily living
(e.g., maintaining personal finances). Total scores range from 0 to 30 with
higher scores indicating higher level of dependency.

20 items measure activities of daily living on a 5-point scale with total scores
ranging from 0 to 60. Higher scores indicate higher level of dependency.

12 items include 10 scored on a 6-point scale and 2 items on a 3-point scale.
Higher scores indicate better health.

12 items rated on a 5-point scale with total scores ranging from 0 to 48.
Higher scores indicate higher caregiver burden.

RRMC = Rural and Remote Memory Clinic.

APPENDIX D. Sociodemographic and clinical characteristics of RRMC patients

Pre-index Post-index
(N=416) (N=419)
n (%) n (%)
Sex (Pre-index n = 416; Post-index n = 419)
Male 177 (42.5) 183 (43.7)
Female 239 (57.5) 239 (56.3)
Marital Status (Pre-index n = 405; Post-index n = 406)
Married/common law 293 (72.3) 293 (72.2)
Other (single, divorced, separated, widowed) 112 (27.7) 113 (27.8)
Live alone (Pre-index n = 396; Pre-index n = 397)
Yes 82 (20.5) 80 (19.9)
No 314 (78.3) 317 (78.9)
Primary income source (Pre-index n = 400; Post-index n = 403)
Employment 50 (12.5) 54 (13.4)
Canada Pension Plan 187 (46.8) 187 (46.4)
Other (social assistance, employment insurance, disability, workers compensation, family, and 163 (40.8) 162 (40.2)
other)
Metropolitan Influenced Zone (MIZ)? (Pre-index n = 413; Post-index n = 416)
No MIZ 44 (10.7) 44 (10.6)
Weak MIZ 152 (36.8) 156 (37.5)
Moderate MIZ 64 (15.5) 61 (14.7)
Strong MIZ 11 (2.7) 11 (2.6)
Census Agglomeration/Census Metropolitan Area® 142 (34.4) 144 (34.6)
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APPENDIX D. Continued

Pre-index Post-index
(N =416) (N=419)
n (%) n (%)
RRMC diagnosis (Pre-index n = 415; Post-index n = 417)
Alzheimer’s disease (AD) 161 (38.8) 158 (37.9)
Subjective cognitive impairment 95 (22.9) 97 (23.3)
Non-AD dementia® 85 (20.5) 85 (20.4)
Mild cognitive impairment 21 (5.1) 21 (5.0)
Mild cognitive impairment amnestic 42 (10.1) 43 (10.3)
Other conditiond 11 (2.7) 13 (3.1)
Self-reported health condition
Arthritis (Pre-index n = 334; Post-index n = 338) 218 (65.3) 217 (64.2)
Hypertension (Pre-index n = 352; Post-index n = 351) 193 (54.8) 190 (54.1)
Poor hearing (Pre-index n = 329; Post-index n = 330) 152 (46.2) 150 (45.5)
Poor vision (Pre-index n = 349; Post-index n = 352) 156 (44.7) 161 (45.7)
Hyperlipidemia (Pre-index n = 301; Post-index n = 304) 124 (41.2) 124 (40.8)
Heart disease or other heart problems (Pre-index n = 312; Post-index n = 315) 115 (36.9) 117 (37.1)
Stomach problems (Pre-index #n = 323; Post-index n = 325) 113 (35.0) 116 (35.7)
Psychiatric/psychological problems and depression (Pre-index n = 293; Post-index n = 292) 91 (31.1) 91 (31.2)
Head injury (Pre-index n = 314; Post-index n = 316) 88 (28.0) 94 (30.0)
Chronic respiratory problems (Pre-index n = 302; Post-index n = 306) 79 (26.2) 84 (27.5)
Diabetes (Pre-index n = 305; Post-index n = 306) 67 (22.0) 64 (20.9)
Stroke (Pre-index n = 279; Post-index n = 278) 44 (15.8) 44 (15.8)
Kidney trouble (Pre-index n = 299; Post-index n = 300) 28 (9.4) 28(9.3)
Mean (SD) Mean (SD)
Age on clinic day, years (Pre-index n = 416; Post-index n = 419) 71.2 (11.1) 70.8 (11.3)
Years of formal education (Pre-index n = 392; Post-index n = 394) 11.0 (3.1) 11.0 (3.1)
Kilometers to memory clinic (Pre-index n = 416; Post-index n = 419) 257.2 (121.3) 255.5 (118.2)
Number of times engage in physical activity or exercise per week, patient-rated (Pre-index n = 345; 3.6(6.1) 3.6 (6.1)
Post-index n = 348)
Number of drinks of alcohol per week, patient-rated (Pre-index n = 358; Post-index n = 361) 1.8 (3.9) 1.9 (4.0)
MMSE, total score/30 (Pre-index n = 378; Post-index n = 379) 24.2 (4.5) 24.2 (4.5)
Quality of life of the patient, self-rated (Pre-index n = 349; Post-index n = 351) 35.8 (7.8) 35.8 (7.8)
Quality of life of the patient, caregiver-rated (Pre-index n = 391; Post-index n = 393) 32.9(6.2) 32.9(6.2)
Centre for Epidemiologic Studies Depressed Mood Scale, patient-rated (Pre-index n = 361; 14.2 (9.7) 14.2 (9.7)
Post-index n = 362)
Functional Assessment Questionnaire, caregiver-rated (Pre-index n = 398; Post-index n = 399) 11.7 (8.3) 11.7 (8.3)
Bristol Activities of Daily Living Scale, caregiver-rated (Pre-index » = 393; Post-index n = 392) 6.6 (7.5) 6.6 (7.5)
SF12-Physical component, caregiver-rated (Pre-index n = 386; Post-index n = 388) 48.7 (10.4) 48.9 (10.4)
SF12-Mental component, caregiver-rated (Pre-index n = 386; Post-index n = 388) 51.9 (8.9) 51.9 (8.9)
Zarit Burden, caregiver self-rated (Pre-index n = 395; Post-index n = 396) 12.8 (8.8)

aMIZ categories refer to commute-for-work flows to indicate influence on smaller communities by Census Metropolitan Areas (pop. at least 100,000) and

Census Agglomerations (pop. at least 10,000): No MIZ, no residents commute; weak MIZ, 0-4% commute; moderate MIZ, 5-30% commute; strong MIZ,

30% or more commute.#®)

Of the original 436 patients whose clinical and administrative data were linked, a small proportion (1 = 18; 4%) lived in one of the two Census

Metropolitan Areas in the province. The remainder lived outside these two areas.

“Non-AD dementia diagnosis includes vascular dementia, Lewy body dementia, frontotemporal dementia, dementia due to general medical condition,

dementia due to multiple etiologies, dementia not specified, and vascular cognitive impairment.

dOther condition includes Parkinson’s dementia, Huntington’s disease, normal pressure hydrocephalus, and cognitive impairment not otherwise specified.

RRMC = Rural and Remote Memory Clinic.
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KOSTENIUK: HEALTH SERVICES BEFORE AND AFTER MEMORY CLINIC DIAGNOSIS

APPENDIX E. Admission to permanent long-term care and mortality of RRMC patients, post-index

Post-Index
Iyr 2yr 3yr 4yr Syr
N=419 N=407 N=390 N =363 N=333
n (%) n (%) n (%) n (%) n (%)
Admitted to permanent long-term care® 37 (8.8) 37 (8.8) 36 (8.6) 44 (10.5) 34 (8.1)
Mortality® 12 (2.9) 17 (4.1) 27 (6.4) 30(7.2) 35(8.4)

2Patients admitted to permanent long-term care each year remained in the study.
bPatients who died each year were removed from the study the year following.
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