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ABSTRACT
Introduction  In population-based research, disease 
ascertainment algorithms can be as accurate as, and 
less costly than, performing supplementary clinical 
examinations on selected participants to confirm a 
diagnosis of a neurocognitive disorder (NCD), but they 
require cohort-specific validation. To optimise the use 
of the Canadian Longitudinal Study on Aging (CLSA) to 
understand the epidemiology and burden of NCDs, the 
CLSA Memory Study will validate an NCD ascertainment 
algorithm to identify CLSA participants with these 
disorders using routinely acquired study data.
Methods and analysis  Up to 600 CLSA participants 
with equal numbers of those likely to have no NCD, mild 
NCD or major NCD based on prior self-reported physician 
diagnosis of a memory problem or dementia, medication 
consumption (ie, cholinesterase inhibitors, memantine) 
and/or self-reported function will be recruited during 
the follow-up 3 CLSA evaluations (started August 2021). 
Participants will undergo an assessment by a study 
clinician who will also review an informant interview and 
make a preliminary determination of the presence or 
absence of an NCD. The clinical assessment and available 
CLSA data will be reviewed by a Central Review Panel who 
will make a final categorisation of participants as having 
(1) no NCD, (2) mild NCD or, (3) major NCD (according to 
fifth version of the Diagnostic and Statistical Manual of 
Mental Disorders criteria). These will be used as our gold 
standard diagnosis to determine if the NCD ascertainment 
algorithm accurately identifies CLSA participants with 
an NCD. Weighted Kappa statistics will be the primary 
measure of agreement. Sensitivity, specificity, the C-
statistic and the phi coefficient will also be estimated.
Ethics and dissemination  Ethics approval has been 
received from the institutional research ethics boards for 
each CLSA Data Collection Site (Université de Sherbrooke, 
Hamilton Integrated Research Ethics Board, Dalhousie 
University, Nova Scotia Health Research Ethics Board, 
University of Manitoba, McGill University, McGill University 
Health Centre Research Institute, Memorial University of 
Newfoundland, University of Victoria, Élisabeth Bruyère 

Research Institute of Ottawa, University of British 
Columbia, Island Health (Formerly the Vancouver Island 
Health Authority, Simon Fraser University, Calgary Conjoint 
Health Research Ethics Board).
The results of this work will be disseminated to public 
health professionals, researchers, health professionals, 
administrators and policy-makers through journal 
publications, conference presentations, publicly available 
reports and presentations to stakeholder groups.

INTRODUCTION
A key challenge in population-based studies 
in ageing is to accurately identify individuals 

STRENGTHS AND LIMITATIONS OF THIS STUDY
	⇒ Validation of a neurocognitive disorder case ascer-
tainment algorithm for the Canadian Longitudinal 
Study on Aging (CLSA) will allow use of this longi-
tudinal and comprehensive database of this large 
population-based study to explore risk factors, early 
manifestations, aetiology and trajectory of these 
disorders.

	⇒ Two particular challenges being faced in ascertain-
ing the presence of a neurocognitive disorder are 
the lack of an informant and the use of cognitive 
measures that were not selected to diagnose a neu-
rocognitive disorder. Lessons learnt in overcoming 
these obstacles will be of use for other longitudinal 
studies with similar limitations.

	⇒ The results of the blinded clinician assessments and 
the additional information collected from their iden-
tified informant will allow us to refine and improve 
the accuracy of our case ascertainment algorithm.

	⇒ If validated, the neurocognitive disorder case as-
certainment algorithm developed for the CLSA is 
validated cannot be used by other population-based 
studies that differ in the data being collected on 
participants.
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who have neurocognitive disorders (NCDs). A common 
approach is to use a two-stage evaluation based on partic-
ipants’ estimated risk of an NCD. High risk participants 
and a random sample of those at lower risk undergo 
a clinical assessment specifically designed to identify 
NCDs. This approach adds complexity and costs to the 
study while being burdensome for participants. Relying 
on self-reports is likely insensitive. The Canadian Study 
of Health and Ageing, which used a two-stage evaluation 
to ascertain the presence of dementia, found that nearly 
two-thirds (64%) of participants identified with prevalent 
dementia in the study had never seen a physician for a 
memory problem.1 This was particularly common among 
those with mild functional impairment. While administra-
tive data can also be used to estimate the burden of physi-
cian diagnosed and documented NCDs, the proportion 
with undocumented mild and major NCD is significant.2

The estimated population-based burden of diagnosed 
and undiagnosed dementia in Canada is based on data 
collected two decades ago in the CSHA1 that does not 
reflect updated criteria for the diagnosis of mild (mild 
cognitive impairment, MCI) and major (dementia) NCD 
as described in the fifth version of the Diagnostic and 
Statistical Manual of Mental Disorders (DSM)-5.3 More-
over, the increased awareness of NCDs over time may have 
led to earlier and more comprehensive identification and 
diagnosis.4 Previous analyses focused on major NCD, but 
mild NCD, which is viewed as a precursor to major NCD 
in many cases, has attracted increasing research interest. 
Approximately 50% of people with milder degrees of 
impaired cognition in later life progress to dementia 
within 5 years.5 Mild NCD is believed by many to be more 
likely to respond to disease-modifying interventions, 
making those with this condition a prime target group 
for their use.6–8

Contemporary estimates of the burden of mild and 
major NCD including in individuals that have not 
received a diagnosis is important to the understanding 
of the epidemiology of these disorders, their risk and 
protective factors, associated health outcomes, informing 
health and social care planning, and possibly leading to 
improved, proactive care of those living with or at risk for 
these conditions.

The accuracy of self-reported diagnoses for identi-
fying chronic diseases is dependent on the condition, 
what is considered the gold-standard diagnosis, as well 
as the population studied.9–12 To improve the identifi-
cation of individuals with chronic conditions in obser-
vational population-based studies, researchers often 
create disease ascertainment algorithms. These algo-
rithms include multiple data items such as self-reported 
diagnosis, disease-specific questionnaires, performance 
measures and medication data to classify participants 
into those with and without diseases.13 Population-based 
studies have used algorithms to classify individuals as 
having an NCD or not. The Health and Retirement Study 
found that their algorithms correctly identified 87%–94% 
of participants on dementia status.14 The Personality and 

Total Health Through Life Project found that their algo-
rithm had very good performance for identifying major 
NCD (area under the curve (AUC) of 0.95) and good 
performance (AUC of 0.76) for identifying mild NCD.15

Although the application of algorithms to population-
based data has the potential to be cost-effective and meet 
the need for a standardised and comprehensive identifi-
cation of cases, because of variability in the studied popu-
lations and the data collected on them cohort-specific 
validation is required.16 To validate an NCD algorithm, an 
assessment conducted by a clinician with training to diag-
nose NCDs is typically used as the gold standard. Ideally, 
this assessment should include a participant interview, 
cognitive testing, physical examination and an interview 
with an informant who knows the participant well enough 
to answer questions about their cognition, function and 
behaviour. Informant ratings have been found to reveal 
greater loss of everyday functional ability and cognitive 
competency than self-reports and are more strongly asso-
ciated with objective measures of cognitive performance 
compared with how an individual rates their abilities.17

The Canadian Longitudinal Study on Aging (CLSA) 
is a large (51 338 participants aged 45–85 years at enrol-
ment) national, longitudinal research platform that 
includes participants from all 10 Canadian provinces.18 It 
is being used to address a wide variety of aging-related 
research challenges including NCD. Disease ascertain-
ment algorithms are already being used in the CLSA for 
several conditions (eg, type II diabetes mellitus, parkin-
sonism, chronic obstructive airway disease, osteoarthritis, 
coronary artery disease).13

To better understand the epidemiology and burden 
of diagnosed and undiagnosed mild and major NCD in 
CLSA participants (and by extrapolation the Canadian 
population), the CLSA Memory Study will be conducted 
to validate a disease ascertainment algorithm for NCD.

METHODS AND ANALYSIS
Study design and participant eligibility
The CLSA Memory Study will recruit participants from 
the CLSA. The CLSA is composed of two complemen-
tary cohorts that may be studied separately or together 
(figure  1): (1) Tracking cohort of 21 241 participants 
randomly selected from within all 10 provinces who 
are interviewed by telephone and (2) Comprehensive 
cohort of 30 097 participants randomly selected from 
within 25–50 km of 11 data collection sites (DCSs) across 
the country who are first interviewed at home and then 
visit their local DCS for a more in-depth assessment that 
includes additional interviews, physical measures and 
blood and urine samples. Participants are evaluated every 
3 years and will be followed for 20 years (until 2033) 
unless they withdraw, are lost to follow-up or die.

Consenting CLSA Memory Study participants will be 
asked to undergo a clinical assessment at a local DCS. For 
this reason, we will include participants from the Compre-
hensive cohort as well as Tracking Cohort participants who 
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live within 25–50 km of a DCS. CLSA participants unable 
to visit their local DCS, complete the clinical assessment 
for any reason (eg, aphasia, hearing loss) or cannot iden-
tify an informant will be excluded from participation.

Patient and public involvement
Participants and the public were not involved in our 
research design.

Participant selection and recruitment
Participant selection
Prior to being contacted for the CLSA Memory Study, 
potential participants will be categorised on their 
presumed cognitive status according to DSM-5 criteria: 
(1) no NCD, (2) mild NCD and (3) major NCD. The 
categorisation will be based on data collected during 
the CLSA baseline (from 2011 to 2015), follow-up 1 
(conducted from 2015 to 2018) and follow-up 2 visits 
(conducted from 2018 to 2021). This preliminary cate-
gorisation for participant selection is not the algorithm 
this project aims to validate.

Participants are presumed to have a mild NCD if they 
have a self-reported physician diagnosis of a memory 
problem, can both take medicine and manage money 
without help and have not lost their driver’s license or 
have restrictions on their license other than wearing 
eyeglasses. Additionally, participants who demonstrated 
cognitive problems in scheduling or during CLSA DCS 

visits that were documented by staff will be presumed to 
have a mild NCD.

Participants are presumed to have a major NCD if they 
meet one or more of the following criteria:
1.	 Use of prescription medications for the treatment of 

a major NCD (specifically donepezil, galantamine, ri-
vastigmine, memantine).

2.	 Self-reported physician diagnosis of dementia or Alz-
heimer’s disease.

3.	 Self-reported physician diagnosis of a memory prob-
lem and at least one of the following functional lim-
itations.
a.	 Requires assistance taking medication.
b.	Requires assistance managing money.
c.	 Among those who formerly drove, no longer having 

a driver’s licence or having a driver’s license with 
restrictions other than eyeglasses.

Participants who do not meet the criteria for presumed 
mild or major NCD will be presumed not to have an NCD.

Approximately equal numbers from each of the 
three categories will be recruited, though final recruit-
ment goals will be based on NCD status as determined 
through the Memory Study (see the Statistical methods 
section). Participants presumed to have mild or major 
NCD will first be selected. For one-third of the partici-
pants presumed to have major NCD and for two-thirds of 
the participants presumed to have mild NCD, a person 

Figure 1  CLSA study design: the CLSA Memory Study will recruit comprehensive cohort and tracking cohort participants who 
are currently undergoing their follow-up three assessment (started August 2021) for the CLSA. CLSA, Canadian Longitudinal 
Study on Aging.CATI, Computer Assisted Telephone Interview. CAPI, Computer Assisted In-Person Home Interview
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of the same age (using participants’ age category as of 
1 June 2022 (54–63, 64–73, 74–83, 84+ years) and sex 
presumed to have no cognitive impairment will be chosen 
at random.

Participant recruitment
Participants will be recruited into the CLSA Memory 
Study during CLSA follow-up 3 (started August 2021). 
Recruitment for the CLSA Memory Study started on 25 
August 2022 and all data collection will be completed by 
31 March 2024. Tracking cohort participants and compre-
hensive cohort participants who have completed their 
CLSA follow-up 3 interview will be emailed/mailed the 
participant information package (online supplemental 
appendix 1). Comprehensive cohort participants who 
have not yet completed their main CLSA follow-up 3 inter-
view will be given the participant information package 
during their follow-up 3 in-home interview.

After the participant has received an information 
package, the local CLSA DCS will contact the participant 
by phone to determine their interest in the study. Inter-
ested participants will complete a short questionnaire to 
determine if they understand the purpose of the study 
and what participant entails. Potential participants who, 
as judged by the interviewer, do not understand the details 
of the study will be ineligible. There are no additional 
eligibility criteria for participants selected for this sub-
study beyond the general requirements for participation 
in the CLSA.18 Eligible participants will provide informed 
consent, identify and provide contact information for an 
informant and schedule their clinical assessment (online 
supplemental appendix 2). If a participant is unable or 
unwilling to identify an informant, they will not be able to 
participate in the study.

Informant recruitment
Each participant will be asked to identify a family member 
or friend that knows them well enough to respond to 
questions about their cognitive health, ability to complete 
daily tasks and behaviour. Potential informants will be 
provided with a copy of the family member or friend infor-
mation package (online supplemental appendix 3). The 
local DCS will contact the identified potential informant 
by phone prior to the participant’s clinical assessment to 
discuss the study, obtain consent from the informant and 
schedule a time to complete the informant interview via 
phone (online supplemental appendix 4). If the identi-
fied informant does not wish to take part in the study, 
the participant will be contacted and asked to identify an 
alternative informant.

Measurements
The CLSA Memory Study includes a clinical assessment 
of the study participant and a phone interview with the 
informant which will take place between September 2022 
and March 2024. This information will be used to provide 
a provisional study diagnosis of (1) no evidence of cogni-
tive impairment, (2) mild NCD (MCI) or (3) major NCD 

(dementia) based on DSM-5 criteria, which will be used 
as the reference standard for which the algorithm will be 
compared.

Clinical assessment
The clinical assessments will be conducted by a study 
clinician (medical specialist or senior trainee in geriatric 
medicine, geriatric psychiatry, neurology or psychiatry; 
internist with training and experience in cognitive assess-
ment; neuropsychologist) who will undergo local and/or 
virtual training in the performance of the standardised 
assessment and completion of all required forms. The 
clinical assessment (online supplemental appendix 5) 
requires approximately 1 hour with the participant. It 
consists of a standardised history and physical exam-
ination designed to categorise the participant as having 
no evidence of an NCD, mild NCD or major NCD. The 
study clinician will not have access to CLSA data on the 
participant other than name, age, sex, gender iden-
tity, education, employment status and occupation and 
will be blinded to the participant’s presumed cognitive 
status. The clinical assessment has not been designed to 
determine the likely underlying cause of the NCD, risk of 
progression or specific care needs of the participant. The 
components of the assessment are as follows:
1.	 Participant interview

a.	 Sociodemographic information (age, sex, gender 
identity, education, occupation, employment sta-
tus).

b.	History of cognitive decline.
c.	 Medical history including medical conditions, a re-

view of medications focusing on those with cogni-
tive effects, use of tobacco, cannabis and alcohol, 
and a family history of dementia.

d.	Basic activities of daily living measured using the 
Older Americans Resource and Services Programme 
(OARS) scale.19

e.	 Instrumental activities of daily living measured us-
ing the OARS scale19 with additional questions re-
garding transportation (ie, driving).

f.	 Behavioural symptoms including depression meas-
ured using the Patient Health Questionnaire-2,20 
anxiety, psychotic symptoms and changes in person-
ality.

2.	 Cognitive testing
a.	 The Montreal Cognitive Assessment (MoCA)21 will 

be used as a general measure of cognition. The 
MoCA is a brief instrument that has been shown to 
be a valid screening test for mild (MCI) and major 
NCD (dementia)22 with validated versions and nor-
mative data for both English and Quebec-French23 
populations. The MoCA-BLIND version will be used 
for participants with visual impairments that would 
prevent them from completing the MoCA.24 An op-
tional section of the MoCA called the Memory Im-
pairment Score (MIS) will be used to assess uncued 
and cued (category and multiple-choice options) 
recall of the memory items. The use of the MoCA 
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total and MoCA-MIS scores with all the other infor-
mation being collected on participants will be used 
to help identify participants with mild and major 
NCD.25

3.	 Physical examination
a.	 Alertness.
b.	Hearing.
c.	 Focal/lateralising neurological findings.
d.	Extrapyramidal signs.
e.	 Balance and gait assessment including transfers, 

gait and the Romberg test.

Informant interview
The informant interview will be conducted by CLSA 
DCS staff using a standardised protocol. All CLSA DCSs 
have highly trained data collection teams. The informant 
interview (online supplemental appendix 6) includes 
several overlapping items to those directly asked of partic-
ipant. Interview questions will focus on the participant’s 
cognitive, functional and mood/behavioural history. The 
components of the interview are as follows:
1.	 Cognitive changes measured using the eight-item in-

formant interview to differentiate ageing and demen-
tia (AD8 Dementia Screening Interview).26 The AD8 
asks about changes in memory, orientation, judgement 
and function that might indicate a dementing illness.

2.	 Medical history including medical conditions, use of 
tobacco, cannabis and alcohol, and a family history of 
dementia.

3.	 Basic activities of daily living measured using the OARS 
scale.19

4.	 Instrumental activities of daily living measured using 
the OARS scale19 with additional questions regarding 
transportation.

5.	 Presence of current mood and psychiatric symptoms 
using the Mild Behavioural Impairment Checklist 
(MBI-C).27 The MBI-C was designed to measure neu-
ropsychiatric symptoms that precede or coincide with 
the diagnosis of MCI. The instrument measures the 
domains of (1) decreased motivation; (2) emotional 
dysregulation; (3) loss of impulse control; (4) social 
inappropriateness and (5) abnormal perception or 
thought content.

Participant categorisation based on clinical assessment and 
informant interview
Study clinician
Based on the clinical assessment and the informant inter-
view, the study clinician will make a provisional clinical 
determination of: (1) no evidence of cognitive impair-
ment, (2) mild NCD (MCI) or (3) major NCD (dementia) 
based on DSM-5 criteria.3 All participants who complete 
the medical assessment will have a provisional clinical 
determination.

Study physicians will not provide participants with their 
provisional diagnosis, as to make a clinical diagnosis of 
mild or major NCD with confidence would require a 
more in-depth evaluation including review of prior health 

records, laboratory and/or imaging investigations as well 
as possible follow-up visits that our study clinicians are 
unable to provide. The study clinician will verbally tell the 
participant if there is a potential concern regarding their 
memory (the term memory will be used to describe any 
cognitive concern when communicating with the partic-
ipant) or if they do not have any concerns based on the 
assessment and informant interview just conducted. The 
study clinician will tailor the conversation based on the 
participant’s level of understanding and their own degree 
of concern. Each participant will then be provided with 
a letter indicating if the clinician identified a potential 
problem with the participant’s memory (online supple-
mental appendix 7) or no evidence of a potential 
problem with the participant’s memory (online supple-
mental appendix 8), as well as the participant’s total score 
on the MoCA and details about the CLSA Memory Study. 
Participants identified by the clinician as having poten-
tial concerns about their memory will be encouraged to 
speak with their family physician and share the informa-
tion provided verbally and in writing. If the participant 
does not have a family physician, the study clinician will 
provide the participant with local resources that the 
participant may use for follow-up care.

Central review panel
A central review panel including medical specialists 
(eg, geriatric medicine, geriatric psychiatry, neurology 
or psychiatry with training and experience in cognitive 
assessment) and neuropsychologists will review the clin-
ical assessment, informant interview and available CLSA 
data such as performance on the neurocognitive battery 
conducted at baseline through to the follow-up 2 CLSA 
assessment (which the examining physician will not have 
seen). Based on the review of these data, the panel will 
make a final study categorisation. This will be compared 
with the one made by the study clinician, and, if different, 
an explanation for reaching a differing determination 
will be documented and provided to the examining clini-
cian. The central review panel will help ensure that the 
study is implemented in a standardised manner across all 
sites by the participating clinicians. Any concerns will be 
brought to the attention of the involved clinician and the 
CLSA Memory Study investigators.

Pilot study and adaptation of recruitment criteria
Prior to the full implementation of the CLSA Memory 
Study, pilot testing will be conducted on a sample of 10 
participants at two DCS sites (Hamilton and Calgary) 
to (1) identify any issues needing correction and (2) 
develop implementation advice for all DCS sites. These 
participants will be included in the final sample with their 
data retained as study data.

CLSA Memory Study investigators and staff will monitor 
the number of recruited participants by presumed NCD 
status, study clinician NCD determinations and central 
review panel categorisations at a group level. This moni-
toring will allow the detection of unbalanced recruitment 
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and the opportunity to adapt the recruitment strategy 
during the study to ensure we end up with approximately 
equal number of participants in each NCD diagnostic 
category based on the central review panel categorisa-
tions. For example, if the number of participants deter-
mined by the study clinician and/or central review panel 
to have major NCD is lower than expected, we will start to 
oversample from the group of participants presumed to 
have a major NCD to compensate.

CLSA NCD ascertainment algorithm
Development of the CLSA NCD ascertainment algorithm
The CLSA NCD ascertainment algorithm was informed 
by a systematic review of methods used to identify cases 
of mild and major NCD in population-based studies 
(https://www.crd.york.ac.uk/prospero/display_record.​
php?RecordID=78874). Identified potential items for 
inclusion were categorised based on DSM-5 criteria and 
then mapped onto available CLSA data (online supple-
mental appendix 9). Conditional use (eg, only include 
functional data provided by participants who achieve a 
certain cognitive threshold on the MoCA) and alternative 
weighting of select items that might improve on the accu-
racy of the algorithm will be explored in the study.

Participant categorisation based on CLSA ascertainment algorithm
The initial validation of the CLSA ascertainment algo-
rithm will include CLSA data from baseline, follow-up 
1 and follow-up 2 assessments. The follow-up 2 inter-
view data were collected three or more years before 
the Memory Study was initiated and may not accu-
rately reflect the current cognitive status for all partici-
pants (eg, for those with new onset NCDs). Therefore, 
final validation of the algorithm will occur when the 
follow-up 3 assessment data, which were collected at the 
time of the CLSA Memory Study, are available to the 
central review panel in 2024. The algorithm will only 
include previously collected CLSA data and will not 
include information that was collected as part of the 
CLSA Memory Study (eg, informant interview, clinical 
assessment).

Broadly, the ascertainment algorithm will determine 
NCD status as: (1) no evidence of cognitive impairment, 
(2) mild NCD (MCI) or (3) major NCD (dementia) 
hierarchically using the criteria identified in online 
supplemental appendix 9; first identifying participants 
meeting the DSM-5 criteria for major NCD, then of the 
remaining participants, identifying those that meet the 
DSM-5 criteria for mild NCD. The algorithm will then 
classify participants as either having no evidence of cogni-
tive impairment, or indeterminant for participants with 
missing data that prevents the algorithm from making 
a final determination. A version of the algorithm using 
an imputed dataset which considers other waves of data 
collection and missing data patterns will also be devel-
oped. The imputed algorithm will not have an indetermi-
nant category.

Statistical analyses and sample size determination
Kappa using Cicchetti-Allison weights and the percent of 
agreement between the reference standard and the CLSA 
NCD algorithm will be calculated to assess the reliability 
of the CLSA algorithm. Sensitivity, specificity and C statis-
tics for the CLSA NCD algorithm for each outcome cate-
gory (major NCD, mild NCD or no evidence of cognitive 
impairment) will be estimated using logistic regression.28 
Analyses will be completed overall and stratified by sex 
and age group (age 45–65 years old and 65+) using SAS 
(version 9.4). We will conduct the analyses using the 
version of the algorithm with the indeterminate category 
for participants with missing data as well as using the 
version of the algorithm with imputed data.

We have calculated the minimum sample size required 
based on different combinations of kappa values and 
precision (distance between the lower and upper 95% 
confidence limits) (table 1) using the ‘kappaSize’ Package 
in R with three outcome categories. This package assumed 
unweighted kappa to provide a conservative sample 
size estimate. Our final sample size will range between 
approximately 200 participants assuming an expected 
kappa of 0.7 and precision of 0.2, and 600 participants 
assuming an expected kappa of 0.7 and a precision of 0.1. 
Our aspiration is to recruit as close to 600 participants as 
possible, but this will be dependent on sufficient funding. 
We currently have funding confirmed for 320.

Ethics and dissemination
Ethics approval for this project was provided by the 
Research Ethics Board responsible for each participating 
site (online supplemental appendix 10).

Our knowledge translation plan includes sharing the 
results of the project with researchers and health profes-
sionals through journal publications and conference 
presentations. The CLSA will host a webinar on the 
Memory Study that will be open to researchers, health 
professionals, public health workers, as well as partic-
ipants with an interest in NCD research. We will work 
with other partners to present our results to key groups. 
The CLSA will develop and disseminate a report that 

Table 1  Minimum sample size for 95% CI width (0.05, 0.1, 
0.15 and 0.2) by kappa

Kappa

Precision (the distance 
between the lower and upper 
95% confidence limits)

Minimum 
required total 
sample size

0.7 0.05 2348

0.10 619

0.15 289

0.20 170

0.8 0.05 1764

0.10 481

0.15 231

0.20 139

https://www.crd.york.ac.uk/prospero/display_record.php?RecordID=78874
https://www.crd.york.ac.uk/prospero/display_record.php?RecordID=78874
https://dx.doi.org/10.1136/bmjopen-2023-073027
https://dx.doi.org/10.1136/bmjopen-2023-073027
https://dx.doi.org/10.1136/bmjopen-2023-073027
https://dx.doi.org/10.1136/bmjopen-2023-073027
https://dx.doi.org/10.1136/bmjopen-2023-073027
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describes the results of the project and implications for 
health system stakeholders likely to use the results (eg, 
health professionals, administrators, policy-makers). 
The report and presentations will be tailored to specific 
stakeholder groups including those responsible for 
provincial and national dementia strategies (eg, Minis-
terial Advisory Board on Dementia), health professional 
organisations (eg, Canadian Geriatrics Society) and 
health charities (eg, Alzheimer’s Society of Canada). The 
report will also be available on the CLSA website. The 
CLSA website and social media platforms will be used 
to disseminate a summary of the project to participants. 
It is anticipated that the targets of tailored knowledge 
translation activities will use the results in various ways 
including: additional research on risk and protective 
factors for NCDs; development and implementation of 
best practices for early intervention and treatment for 
people with mild and major NCD; and, improving public 
health surveillance systems that develop population esti-
mates for dementia in Canada that can be used to inform 
current and future government investment in preven-
tion and care.

DISCUSSION
There are some limitations with the use of CLSA data 
for developing an NCD ascertainment algorithm. First, 
CLSA interview data do not include an informant inter-
view on most participants. In clinical settings, informant 
reports are an important component of the diagnosis of 
NCDs, as individuals with an NCD may be unaware of 
their own functional status and behavioural changes.29 
Although the CLSA asks participants over the age of 
70 years to identify a proxy, proxy interviews have only 
been conducted on a small number of participants 
and under specific conditions. Informant data, there-
fore, cannot be used to inform the algorithm. Another 
limitation is that the CLSA neurocognitive battery was 
not developed to diagnose NCDs.30 Rather, the battery 
items were selected to be applicable to a wide age range 
without ceiling or floor effects in order to capture 
decline over time. The neurocognitive battery items 
reflect the domains of executive function and memory, 
but not complex attention, language, perceptual motor 
or social cognition.

There are also several strengths of the CLSA dataset 
for developing an NCD ascertainment algorithm. The 
breadth of routinely collected CLSA data (eg, balance 
and gait performance measures, trajectory of changes in 
cognitive test performance) and the high percentage of 
participants (~88%) that have provided permission to the 
CLSA data to be linked to healthcare administrative data-
bases provides an opportunity to explore the creation of 
an expanded and superior NCD ascertainment algorithm. 
Having a relatively large (up to 600) group of participants 
who have gone through a gold standard assessment for 
NCDs will make this effort possible.

CONCLUSION
If the results of the CLSA Memory Study suggest that the 
proposed NCD ascertainment algorithm is a valid method 
of identifying NCD cases, it will be applied to all CLSA 
participants. This will enhance the CLSA dataset for NCD 
research and provide important insights regarding the 
risk and protective factors of NCD and associated health 
outcomes. Linkage to healthcare administrative data-
bases will allow the CLSA to estimate the burden of mild 
and major NCD in Canada. Together, these sources of 
data will help inform health and social care planning for 
individuals with NCD.
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