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Abstract

We evaluated the feasibility and acceptability of frailty screening using handgrip strength with
gait speed measures within four primary care-based memory clinics in Ontario. This mixed
methods quality improvement initiative examined the reach, effectiveness, adoption, implemen-
tation, and maintenance of frailty screening from the perspective of patients (N = 216), care
partners (N = 142), and healthcare providers (N = 9). Frailty screening was well-received by
patients and care partners and perceived as quick and easy to administer and integrate into
assessment processes by healthcare providers at all four memory clinics. The ease of integrating
frailty screening into clinic processes was a key factor facilitating implementation; few challenges
or suggestions for improvementwere identified. All four clinics plan to continue frailty screening,
three using the methods adopted in this study. Integrating frailty screening into memory
assessments is feasible and acceptable and, given the interactional relationship between frailty
and dementia, provides a significant opportunity to improve health outcomes for older adults.

Résumé
Nous avons évalué la faisabilité et l’acceptabilité du dépistage de la fragilité à l’aide de la force de
la poignée demain et demesures de la vitesse demarche dans quatre cliniques de soins primaires
de la mémoire en Ontario. Cette initiative d’amélioration de la qualité fondée sur des méthodes
mixtes a examiné la portée, l’efficacité, l’adoption, la mise enœuvre et le maintien du dépistage
de la fragilité du point de vue des patients (n = 216), des proches aidants (n = 142) et des
prestataires de soins de santé (n = 9). Le dépistage de la fragilité a été bien accueilli par les
patients et les proches aidants, et il a été perçu comme rapide et facile à administrer et à intégrer
dans les processus d’évaluation par les prestataires de soins de santé dans les quatre cliniques de
la mémoire. La facilité d’intégration dans les processus de ces cliniques a été un facteur clé de la
mise enœuvre du dépistage de la fragilité; peu de défis ou de suggestions d’amélioration ont été
rapportés. Les quatre cliniques prévoient poursuivre le dépistage de la fragilité, trois d’entre elles
à l’aide desméthodes adoptées dans cette étude. L’intégration du dépistage de la fragilité dans les
évaluations de la mémoire est faisable et acceptable et, compte tenu du lien interactionnel entre
la fragilité et la démence, elle constitue une occasion importante d’améliorer les résultats de
santé des personnes âgées.

Introduction

Frailty is a medical state of increased vulnerability that places older adults at greater risk for
adverse health outcomes such as falls and fractures, disability, functional dependence, institu-
tionalization, and death (Abbasi et al., 2018; Fried et al., 2001). In community-dwelling older
adults, the reported prevalence of frailty ranges widely from 4% to 60%, with population age,
frailty measure used, and healthcare setting (Collard et al., 2012) underlying the variability in
prevalence. There is increasing evidence that frailty is impacted by the presence of chronic health
conditions such as heart failure, dementia, and depression (Abbasi et al., 2018). The relationship
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between frailty and dementia is thought to be interactional, with
each condition increasing the risk of the other (Kojima et al., 2016).
Several studies have also found that frailty increases the risk of
developing mild cognitive impairment (MCI) and dementia, and
promotes more rapid cognitive decline (Bai et al., 2021; Boyle et al.,
2010; Kojima et al., 2016; Rogers et al., 2017). This connection
between cognitive impairment and frailty has been consistent in
studies conducted in multiple countries (Furtado et al., 2018).

Health outcomes for people living with dementia are com-
pounded by frailty, placing them at an added high risk of health
destabilization and death (Albala et al., 2017). Dementiamay limit a
person’s ability to maintain healthy lifestyle behaviours (diet, phys-
ical activity) that result in the development of frailty (Canevelli et al.,
2015).Moreover, impaired judgment associatedwith dementiamay
result in people engaging in inappropriate mobility activities that, if
they are also frail, may increase their risk for falls, fractures, and
other injuries that result in disability (Rivan et al., 2021). Even in the
absence of dementia, those who haveMCI and are frail are at greater
risk for falls, injuries, and disability than those who have MCI
without frailty (Rivan et al., 2021).

There is evidence that the level of frailty may be a significant
moderator in the link between Alzheimer’s disease pathology and
disease expression, in that higher levels of frailty increase the
likelihood of greater disease pathology and expression whereas
lower levels of frailty may serve to mask the clinical expression of
disease pathology (Wallace et al., 2019). As such, multifaceted
interventions targeting physical, cognitive, nutritional, and psy-
chosocial needs may be instrumental in delaying dementia
(Wallace et al., 2019). Timely and targeted, person-centred, and
multi-factorial interventions such as exercise, medication reviews,
nutritional supplementation, social engagement, and comprehen-
sive interdisciplinary geriatric assessment and management can
potentially delay or prevent frailty and, among those who are frail,
can reverse frailty scores and/ or may prevent or delay dementia
(Abbasi et al., 2018; Rivan et al., 2021).

It is known that both dementia and frailty both independently
and in combination increase the risk of health destabilization and
therefore when assessing for one of these conditions, it is logical that
the other should also be assessed. Canadian Consensus guidelines
for the diagnosis and treatment of dementia recommend that frailty
be assessed in both primary care and memory clinic settings as a
marker of future dementia and that interventions for managing
frailty be implemented to reduce the burden of dementia (Ismail
et al., 2020). Conversely, consensus guidelines for the screening and
management of frailty in primary care include screening for cogni-
tive impairment (Ruiz et al., 2020). Screening tools need to be valid
and reliable in distinguishing frailty from normal aging and quick
and easy to administer given that tool complexity and lengthy time
requirement are barriers to screening within primary care (Abbasi
et al., 2018; Ambagtsheer et al., 2022). Canadian Consensus guide-
lines suggest the use of gait speed as a screen for frailty; however,
based on our earlier work, the use of gait speed alone as a screen for
frailty in primary care can result in a high false positive rate (Lee,
Patel et al., 2017). Our previous research demonstrated that the dual
measures of gait speed and hand grip strength provided a quick,
efficient process for screening for frailty and were more accurate,
precise, specific, and sensitive than single trait measures such as gait
speed alone (Lee, Patel et al., 2017). This dual trait frailty measure
has formed the basis of the Case Finding for Complex Chronic
Conditions in Adults 75 years of age and older (C5-75) program.
The C5-75 program is a feasible and systematic way to screen for

frailty in primary care when screening for dementia (Lee et al.,
2021).

In this quality improvement study, we question whether our
quick, efficient processes for screening for frailty in C5-75 could be
adapted and implemented within Multispecialty Interprofessional
Team (MINT) memory clinics, which assess and manage memory
concerns within primary care (Lee, Hillier et al., 2017). This study
aims to determine the feasibility and acceptability of frailty screen-
ingwithin theMINTmemory clinic caremodel. Using the RE-AIM
framework (Glasgow et al., 2001), a commonly used framework for
studying the implementation of new healthcare interventions, we
examined the reach, effectiveness, adoption, implementation, and
maintenance of frailty screening from the perspective of patients,
care partners, and healthcare providers.

Methods

Settings

Five MINT memory clinics in Ontario committed to participating
in this study. An overview of the MINT memory clinic care model
is presented in Box 1. There are currently over 100 MINTmemory
clinics across Ontario, in urban, rural, and remote settings; more
recently, 20 clinics have been established in five other provinces.
More information about this dementia care model is provided
elsewhere (Lee, Hillier et al., 2017; Lee et al., 2022). The five MINT
memory clinics participating in this study are within the Waterloo
Wellington region inOntario, Canada, which has a population base
of 587,165, with 91,295 being 65 years of age or older (Statistics
Canada, 2023). One of the clinics serves both urban and rural

Box 1: Description of MINT Memory Clinics

Multi-Specialty Interprofessional Team (MINT) Memory Clinics

• MINT memory clinics are physician-led and specialist-supported
multidisciplinary teams consisting of nurses, social workers, pharmacists,
and community service providers such as representatives from the
Alzheimer Society and home care services.

• The clinics are created following the completion of a standardized
nationally accredited training program (Lee et al., 2013).

• Patients are referred to the clinic by their primary care practitioner (family
physician, nurse practitioner) for a comprehensive assessment of memory
concerns; ongoing care is providedwithin a shared care approachwith the
patient’s primary care practitioner and is individualized based on needs
and goals for care for the patient and care partner.

• Funding for the operation of the clinics is provided by the practice settings
in which they are located as supported by the government (health human
resources, space, equipment, supplies) within Canada’s publicly funded
health care system, with in-kind contributions from community
organizations working within the clinics (e.g., Alzheimer Society, home
care services, community pharmacies).

• In some family practice settings lacking multidisciplinary healthcare
providers, MINT Clinic team members in various disciplines have been
provided in-kind from other local organizations (Lee et al., 2019).

• Funding to support the training and establishment of new MINT memory
clinics and ongoing continuing education is provided by various sources
including government and research institution-funded research grants,
charitable foundations, and not-for-profit organizations.

• Various evaluative studies have demonstrated that these clinics build
capacity for quality dementia care at a primary care level and reduce the
need for direct referrals to specialists by 90%, making efficient use of
limited specialist resources (Lee, Hillier et al., 2017).

• This care model has demonstrated achievement of the Quintuple Aim of
better patient and provider experiences of care, better health outcomes
and equity, and lower costs compared to usual care (Wong et al., 2023).
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populations, three serve primarily urban populations, and one
serves a primarily rural population. The clinics are similarly staffed,
including family physicians, nurse practitioners, registered nurses
or registered practical nurses, social workers, occupational thera-
pists, and pharmacists, where available. These clinics are well-
established as they have been operational between 8 and 14 years.

C5-75 frailty screening

The C5-75 program consists of a two-level algorithm in which
Level 1 assesses frailty using gait speed, handgrip strength, physical
activity, exhaustion, and unintentional weight loss, consistent with
the Fried frailty phenotype (Fried et al., 2001). Those patients who
screen positive for frailty in Level 1 then complete Level 2 screening
for common geriatric conditions associated with frailty, which
includes assessment for falls and fracture risk, caregiver burden,
depression, anxiety, social isolation, urinary incontinence, malnu-
trition, excess alcohol use, risk of adverse outcomes, Using the
Assessment Urgency Algorithm, as well as a full medication review.
The C5-75 algorithm is presented elsewhere (Lee et al., 2021). The
information gathered in both Level 1 and Level 2 screening is used
to develop care plans with the aim of reducing the risk of destabi-
lization (Lee et al., 2018).

Within the participating memory clinics, frailty screening was
focused primarily on Level 1 screening as the comprehensive
MINT Clinic assessment captures many of the conditions included
in the Level 2 screening. While C5-75 was designed for systematic
screening for frailty in people aged 75 and older in regular primary
care practice, for this study it was recommended that all people
aged 65 and older receive Level 1 screening because potential
memory concerns may justify case finding at a younger age (Lee
et al., 2023). Thus, for this study, the frailty screening program was
referred to as the C5-65 program to reflect the lowered age thresh-
old. Screening processes were adapted so that they could be
integrated into MINT memory clinic workflow processes and
coordinated with locally available community supports.

The results of the frailty screening determined the appropriate
intervention(s); if there were concerns, the person was referred to
the appropriate care provider for further assessment and manage-
ment, tailored to the preferences, values and goals of care for the
individual. Frailty was measured using the Fried frailty phenotype,
which consists of gait speed, hand grip strength, exhaustion, and
unintentional weight loss, and physical activity measures (Fried
et al., 2001). Gait speed was calculated as the number of seconds to
walk 4meters at a usual pace with the fastest time of two trials being
documented (Abellan van Kan et al., 2009). Hand grip strength
(in kilograms) was measured using a hand-held dynamometer
(Jaymar Hydraulic Dynamometer Model #281-12-0600,
J.A. Preston Corp, Clifton, NJ) with the higher score of 2, 3-second
trials (with each hand, in kilograms) being recorded (Syddall et al.,
2003). Exhaustion was a self-reported measure using the Center for
Epidemiologic Studies Depression Scale item “I could not get
going,” in the past week (rarely or none of the time, <1 day; some
or a little of the time, 1 to 2 days; a moderate amount of the time,
3 to 4 days; most of the time, 5 to 7 days) (Fried et al., 2001).Weight
loss was measured as self-reported unintentional weight loss of
4.5 kg or more in the previous year (yes, no). Physical activity was
measured by self-reported descriptions (I am physically active; I do
30minutes or more of moderate intensity physical activities on five
ormore days perweek; I amphysically active occasionally or during
some seasons much more than others; I am not physically active

beyond moving around or walking during activities of daily living)
(Topolski et al., 2006).

Patients were deemed frail when they met at least three of the
following Fried frailty phenotype criteria: (1) low gait speed of
6 seconds or more to walk 4 m, independent of sex, (2) low grip
strength, within the lowest 20% of the population, stratified by sex,
(3) exhaustion reported as “occurred a moderate amount of the
time” or “all of the time”, (4) unintentional weight loss of 4.5 kg or
more in the past year, or, (5) limited physical activity beyond
walking around during activities of daily living. Our previous
research has demonstrated that for those aged 75 years of age
and older in regular community-based practice, the cut-off hand
grip strength for females and males is less than 14 kg/m2 and
24 kg/m2, respectively (Lee et al., 2017). As we did not know
whether these cut-offs (lowest quintile or 20% of the population)
would be the same for adults 65 years and older with memory
concerns, we analyzed hand grip data from the first 258 patients
screened to identify cut-offs specific to the memory clinic
population 65 years of age and older. The cut-offs were determined
to be: less than 15 kg/m2 and 26 kg/m2 for females and males,
respectively (Lee et al., 2023). Using this data, we demonstrated that
gait speed and grip strength are a validated proxy for the Fried
frailty phenotype to screen for frailty for older adults 65 years and
older with memory concerns (Lee et al., 2023), as we did previously
for older adults 75 years of age and older in regular primary care
practice (Lee, Patel et al., 2017). Once the use of gait speed and grip
strength as a proxy for the Fried frailty phenotype was validated in
this population, the clinics discontinued measuring physical activ-
ity, exhaustion, unintentional weight loss, and used gait speed and
grip strength, as described above, to identify frailty.

As a lack of knowledge of frailty screening andmanagement has
been identified as a barrier to frailty identification and manage-
ment (Nan et al., 2022), all healthcare providers (N = 10) involved
in administering the frailty screening were invited to participate in
a brief training session. In this session, they learned about frailty
(what it is and its implications), how to administer the gait speed
and hand grip strength tests, and how to manage frailty. Opportu-
nities were available for all other MINT clinic team members to
learn more about frailty and frailty screening during annual con-
tinuing medical education sessions held provincially for all MINT
memory clinics.

Participants

Participants in this study were patients who completed frailty
screening as part of the MINT memory clinic assessment in one
of the five participating clinic sites, as well as their care partners,
and healthcare providers who administered the frailty screening.
To be eligible to participate in this study, memory clinic patients
must: have completed the C5-65 screening program; be able to
read, write, and speak in English; and be competent to consent, as
determined by a healthcare provider. Care partners also had to be
able to read, write, and speak in English andmust have been present
during the memory clinic assessment. Patients and care partners
were excluded from the study if judged, by a healthcare provider, as
being too acutely ill or distressed to complete a survey. To be
eligible to participate, healthcare providers must have completed
the C5-65 screening training session, have been previously trained
to complete the C5-75 screening, and must have been actively
involved in administering the screening protocol with at least
one or more patients.
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Design and measures

Weused amixedmethods approach, with quantitative (prospective
frailty screening data collection, patient and care partner satisfac-
tion survey, and a healthcare provider survey) and qualitative
methods (interviews with healthcare providers) to assess the imple-
mentation of frailty screening within the participating memory
clinics as guided by the RE-AIM framework (Glasgow et al.,
1999). The RE-AIM evaluation framework concentrates on the
feasibility of implementing new innovations to inform dissemina-
tion planning, focusing on program: reach, effectiveness, adoption,
implementation and maintenance (Glasgow et al., 1999). The
RE-AIM framework, as applied to this study is presented in Table 1.

Memory clinic healthcare providers who were administering
the frailty screening prospectively collected information on the date
of assessment, patient age, sex, known medical history prior to
screening, assessment diagnosis, and caregiver distress, if applica-
ble, as measured using the 4-item Zarit Burden Interview (Bédard
et al., 2001), patient depression at the time of the memory clinic
visit as measured by the Cornell Depression Scale (Alexopoulos
et al., 1988), Fried frailty measures (gait speed, hand grip strength,
physical activity level, exhaustion, and weight loss), as described
above, and for patients deemed frail, referrals to community ser-
vices for intervention, such as exercise programs, nutrition
counselling, and fall prevention programs.

Following completion of thememory clinic assessment, patients
and their care partners were invited to complete a paper-based
anonymous satisfaction survey in which they used a 5-point scale
(not at all satisfied, a little bit, somewhat, very, extremely satisfied)

to rate their satisfaction with various aspects of the screening
process (explanation of the purpose of the screening tests, admin-
istration of the screening, explanation of the results, and inclusion
of frailty screening in the memory clinic assessment). They were
also asked whether they thought it was worth the extra time to go
through the screening process (yes, no, not sure) and were given an
opportunity to provide open-ended comments about the screening.
This survey was completed in the clinic waiting room and returned
in a sealed envelope to a clinic team member or receptionist.

At the end of the study time period, memory clinic healthcare
providers involved in administering the frailty screening were
invited to complete a survey in which they were asked to: rate their
level of satisfaction with various aspects of the screening process
(appropriateness, ease of completion, value for time, communica-
tion regarding screening results, and administration process), the
feasibility of implementing the screening within the memory clinic
care model and the extent to which frailty screening was a valuable
addition to the MINT memory clinic care model, all using 5-point
rating scales (not at all, a little bit, somewhat, very, extremely
satisfied/ feasible/ valuable). They were also asked to rate their level
of agreement (5-point scale: strongly disagree to strongly agree)
with the statement: “I support the continued implementation of
the C5-65 screening program.” This survey was administered
online (www.LimeSurvey.org).

Following the administration of the survey, memory clinic
healthcare providers involved in administering the frailty screening
were invited to participate in an individual interview conducted via
telephone to gather more in-depth information about frailty

Table 1. RE-AIM framework as applied to the evaluation of the integration of frailty screening in MINT memory clinics

RE-AIM domains & definitions Evaluation outcome indicators Sources of information

Reach
The proportion of the target population that

participates in a program and sample
characteristics

• Number and percentage of memory clinic patients who are screened
for frailty

• Number and percentage of patients identified as frail
• Patient characteristics
• Comparison of characteristics for those who screened frail and those
who were not frail

• Prospective frailty screen-
ing data collection:

� patient demographic infor-
mation

� history and clinic assess-
ment outcomes

Effectiveness
Impact of a program on relevant outcomes

• Number and percentage of frail patients referred to community sup-
port services or programs (e.g., exercise, dietitian, social programs)

• Patient satisfaction with the way the screening purpose was explained,
screening was conducted, inclusion in the memory clinic appointment
and value for time spent

• Ratings of health care provider satisfaction with the process of
administration, ease of completion, value for time, and integration into
memory clinic assessment; acceptability, feasibility, and value for time
spent ratings

• Healthcare provider perceptions of screening

• Prospective frailty screen-
ing data collection: screen-
ing outcomes

• Patient and caregiver satis-
faction survey

• Healthcare provider survey
• Healthcare provider inter-
views

Adoption
Proportion of settings that implement a program

and who is adopting it (setting, discipline)

• Number and percentage of participating memory clinics that imple-
mented the screening

• Characteristics of the setting adopting the screening
• Disciplines of those conducting the screening

• Prospective frailty screen-
ing data collection

• Healthcare provider inter-
views

Implementation
The extent to which a program is delivered as

intended, with adherence to specified
implementation processes

• Number and percentage of patients assessed in the memory clinic that
completed both gait speed and grip strength measures

• Number and percentage of frail patients whose care partner was
assessed for stress/ distress.

• Mean (standard deviation) time required to implement screening
• Identification of implementation enablers and barriers, and sugges-
tions for improvement to implementation

• Prospective frailty screen-
ing data collection

• Healthcare provider survey
• Healthcare provider inter-
views

Maintenance
Ongoing program sustainability

• Number and percentage of memory clinic sites continuing to screen for
frailty at the last clinic day within the evaluation time period

• Ratings of healthcare provider perceptions of the value added to frailty
screening

• Support for ongoing implementation within MINT memory clinics

• Prospective frailty screen-
ing data collection

• Healthcare provider survey
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screening within MINT memory clinics. Interview questions are
presented in Table 2.

Data collection and analysis

Following completion of the frailty screening training, clinics were
able to start the frailty screening. The study time period was
15 months in length, starting July 1, 2020 and ending September
31, 2021. One clinic site completed the frailty screening training
later then the other clinics and had a study period of six months.
Memory clinics prospectively collected the frailty screening data
and distributed the patient and care partner satisfaction survey
throughout the entire time that each clinic was collecting data for
this study. At the end of the study time period, memory clinic
healthcare providers involved in administering the frailty screening
received an invitation via email to complete the survey; the link to
the survey was embedded in the email message. Respondents were
given a two-week time period to complete the survey and received
two reminders to complete the survey. The reminders were dis-
tributed via email, a week and a day prior to the deadline date.
Survey completionwas anonymous; respondents were not required
to identify themselves or the clinic site in which they worked.
Similarly, following the deadline date for the online survey, invita-
tions to participate in the interviewswere distributed via email to all
healthcare providers. Interviews were scheduled at the healthcare
provider’s convenience and were conducted by one author (LMH)
to ensure consistency; this Master’s level research associate has
academic training in qualitative methodology and has much expe-
rience in conducting interviews and analyzing qualitative data. The
study participants were not known to the interviewer. All inter-
views were completed and digitally recorded with participant
verbal consent and transcribed by a professional transcription
service.

Descriptive statistics (frequencies, means, standard deviation,
SD) for the frailty screening and survey data were generated using
SPSS 28.0 software (IBMCorp, Armonk, NY: IBMCorp, 2022).We
explored differences in frailty screening results between clinic sites
and those who were frail and those not frail using Pearson chi-
square with Fisher’s exact test and Kruskal-Wallis one-way analysis
of variance, as appropriate. Consistent with a naturalistic enquiry
approach, we used descriptive content analysis to summarize the
informational content and generate themes from the open-ended
survey questions and interview transcripts (Sandelowski, 2010).
Undertaken without prior assumptions, one author (LMH) con-
ducted this inductive analysis, which was reviewed by a second
author (EC), to ensure reliability and accuracy. These two

individuals clarified theme descriptions via consensus agreement
in the discussion.

Study rigor was ensured with the use of an audit trail of
decisions made regarding data collection and analysis, and detailed
field notes maintained by the interviewer for each interview. One
author (LMH) reviewed all transcriptions against audio recordings
to ensure accuracy in transcription. All authors reviewed and
provided feedback on study findings and interpretations.

This study was approved by the Hamilton Integrated Research
Ethics Board, McMaster University (REB#: 9451). All study par-
ticipants received a detailed study information sheet; signed con-
sent was not required as submission of a completed survey implied
consent and interview participants provided verbal consent to
complete the interview.

Results

A total of 373 patient and caregiver surveys were completed, 216 by
patients and 142 by care partners (15 did not identify their group),
representing 84% of patients screened (N = 373/444). Nine health-
care providers completed a survey, representing 90% of those
trained to administer the screening (N = 9/10) and six completed
an interview, representing 60% (N = 6/10) of those trained. Partic-
ipant characteristics are presented in Table 3.

Reach

Of the fivememory clinics that had committed to participate in this
study, only four were able to conduct the frailty screening. One

Table 3. Participant characteristics

Characteristics Results

Patient caregiver survey respondents group, n (%) (N = 373)

Patients 216 (57.9)

Care partners 142 (38.1)

Unspecified 15 (4.0)

Age, total sample, mean (SD) 75.8 (12.0)

Patients 80.9 (6.5)

Care partners 67.6 (14.1)

Sex, total sample, n (%)

Female 214 (57.4)

Male 151 (40.5)

Health care provider survey respondents discipline, n (%) (N = 9)

Nurse practitioner 1 (11.1)

Registered nurse/registered practical nurse 6 (66.7)

Occupational therapist 2 (22.2)

Years of experience in current profession, mean (SD) 20.2 (11.0)

Health care provider interview participants discipline, n (%) (N = 6)

Nurse practitioner 1 (16.7)

Registered nurse/registered practical nurse 3 (50.0)

Occupational therapist 2 (33.3)

Note: Percentages may not sum to 100% due to missing values.

Table 2. Guide for the interviews with MINT memory clinic healthcare
providers

Healthcare provider interview questions
• What do you think are the strengths of the C5–65 screening protocol?
What do you like about it?

• Do you think there are any weaknesses or gaps in the C5–65 screening
protocol? Is there anything you don’t like about the screening protocol, or
that you think is missing?

• What are some of the factors that enabled, or facilitated the integration of
C5–65 within the memory clinic assessment?

• What are some of the barriers, or challenges experienced to date in
implementing C5–65 screening in the memory clinic?

• Do you have any suggestions for improvements to how C5–65 is imple-
mented in thememory clinic or for the longer-term sustainability of C5–65
within the clinic model?
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clinic that closed in March 2020 due to the COVID-19 pandemic
was unable to resume operations in time to participate in this study.
There were no notable differences between this clinic and those
who participated in the study. Across the final fourmemory clinics,
a total of 605 individuals were assessed in the memory clinics
during the study time period; 444 (74%) individuals were screened
for frailty. Of the patients screened, 69 were identified as frail
(15.5%). Patient characteristics are presented in Table 4. Most of
those whowere frail were diagnosed withMCI or dementia (92.8%;
N = 64/69). The prevalence of frailty among those diagnosed with
MCI was 9% (N = 11/120) and 23.3% among those with dementia
(N= 53/227). In comparison to patients who did not screen positive
for frailty, those who were frail were significantly older, had higher
depression scale scores, and had care partners with higher caregiver
burden scores. While significantly fewer patients who were frail
were diagnosed with MCI, more patients who were frail were
diagnosed with dementia (any type) than those who were not frail,
and significantly more who were frail were diagnosed with mixed
dementia and vascular dementia in comparison to patients who
were not frail.

Effectiveness

Of the 69 patients identified as frail, 73.9% (N = 51) had care plans
that included referrals to community services (e.g., exercise pro-
grams, nutrition counselling, fall prevention programs) to help
address their frailty status. There were no statistically significant
differences in ratings between patients and care partners in their
survey ratings, so results are presented across both groups
(including those that did not identify their group). The majority
of survey respondents (>79%) were ‘very’ or ‘extremely’ satisfied
with the way the screening was explained to them (85%; N = 318)
and conducted (89%; N = 330), the way the results were explained
(79%; N = 294) and the way the screening was included in their

Table 4. Characteristics of patients who completed the frailty screening

Characteristic
Total sample
(N = 444)

Not frail
(N = 375)

Frail
(N = 69) p-value

Age, years

<0.001
Mean (SD) 80.1 (6.9) 79.3 (6.7) 84.2 (6.1)

Range 60 – 99 60 – 99 66 – 95

Median 80.0 79.0 85.0

Age group, n (%)

0.00350–74 years 98 (22.1) 92 (24.5) 6 (8.7)

75+ years 346 (77.6) 283 (75.5) 63 (91.3)

Sex, n (%)

0.294Female 226 (53.2) 195 (52.0) 41 (59.4)

Male 208 (46.8) 180 (48.0) 28 (40.6)

Known medical
history prior to
screening (% yes)

Heart failure 18 (4.1) 13 (3.5) 5 (7.2) 0.176

COPD 19 (4.3) 16 (4.3) 3 (4.3) 1.0

Coronary artery
disease (MI,
angina, CABG) 80 (18.0) 71 (18.9) 9 (13.0) 0.307

Hypertension 241 (54.3) 199 (53.1) 42 (60.9) 0.240

Diabetes 87 (19.6) 75 (20.0) 12 (17.4) 0.742

Hyperlipidemia 128 (28.8) 108 (28.8) 20 (29.0) 1.0

Atrial fibrillation 48 (11.0) 38 (10.1) 11 (15.9) 0.338

Stroke 77 (17.3) 61 (16.3) 16 (23.2) 0.168

Osteoporosis 100 (22.5) 83 (22.1) 17 (24.6) 0.640

Primary diagnosis,
n (%)

MCI/ MCI multi-
domain/possible
MCI 120 (27.0) 109 (29.1) 11 (15.9) 0.027

Dementia (any
type) 227 (51.1) 174 (46.4) 53 (76.8) <.001

Mixed dementia 60 (13.5) 45 (12.0) 15 (21.7) 0.036

Vascular dementia 20 (4.5) 13 (3.5) 7 (10.1) 0.023

Alzheimer disease 87 (19.6) 70 (18.7) 17 (24.6) 0.251

Frontotemporal,
Lewy Body,
Parkinson’s or
Alcohol-related
dementia 15 (6.6) 12 (3.2) 3 (4.3) 0.714

Dementia
unspecified 45 (10.1) 34 (9.1) 11 (15.9) 0.086

Subjective
cognitive
impairment/
normal cognitive
ageing 30(6.8) 28 (7.5) 2 (2.9) 0.200

Not yet clear 60 (13.5) 57 (15.2) 3 (4.3) 0.012

(Continued)

Table 4. Continued

Characteristic
Total sample
(N = 444)

Not frail
(N = 375)

Frail
(N = 69) p-value

Additional
diagnosis of
psychiatric/
mood disorders 55 (12.4) 46 (12.3) 9 (13.0) 0.843

Caregiver burden (if
applicable)

4-item Zarit scale
Mean (SD)

(N = 380)
5.3 (3.9)

(N = 323)
5.2 (3.7)

(N = 57)
6.2 (3.8) 0.047

Range 0 – 16 0 – 16 0 – 14

Median 5.0 5.0 6.0

Cornel depression
scale score (for
patients) (N = 402) (N = 341) (N = 61)

0.026Mean (SD) 4.2 (4.1) 3.9 (3.8) 5.5 (5.2)

Range 0 – 29 0 – 19 0 – 29

Median 3.0 3.0 5.0

Note: Percentages may not sum to 100% due to missing values.
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Table 6. Healthcare providers satisfaction with the screening process (N = 9), n (%)

Aspects of the screening process Not at all satisfied A little bit Somewhat Very Extremely satisfied

Appropriateness 0 0 2 (22.2) 5 (55.6) 1 (11.1)

Ease of completion 0 0 1 (11.1) 5 (55.6) 2 (22.2)

Value for time 0 0 4 (33.3) 4 (33.3) 2 (16.7)

Communication regarding screening results 0 0 6 (66.7) 0 2 (22.2)

Administration process 0 0 1 (11.1) 3 (33.3) 4 (44.4)

Feasibility Not at all feasible A little bit Somewhat Very Extremely feasible

Implementation feasibility 0 1 (11.1) 0 3 (33.3) 4 (44.4)

Note: Percentages may not sum to 100% due to missing values.

Table 5. Patient and care partners satisfaction with their frailty screening experience (N = 373)

Frailty screening experience, n (%) Not at all satisfied A little bit Somewhat Very Extremely satisfied

The way the purpose of these tests was explained to you 3 (0.8) 5 (1.3) 30 (8.0) 155 (41.6) 163 (43.7)

The way these screening tests were conducted 1 (0.3) 3 (0.8) 18 (4.8) 143 (38.3) 187 (50.1)

The way the results were explained to you 6 (1.6) 6 (1.6) 30 (8.0) 128 (34.3) 166 (44.5)

The way this screening was included in yourmemory clinic appointment 2 (0.5) 4 (1.1) 27 (7.2) 141 (37.8) 181 (48.5)

Note: Percentages may not sum to 100% due to missing values.

Table 7. Key themes were generated from interviews with healthcare providers, with illustrative quotes (N = 6).

Perceptions of frailty screening: Key theme/
subthemes Illustrative quotes

Frailty screening is a high-yield addition to
memory clinic assessment without
contributing to assessment burden

• Frailty screening focused on gait speed and grip
strength provides valuable information while
being quick and easy to administer and incorpo-
rate into the existing clinic assessment

“From a clinician perspective, it’s pretty quick and easy to do… its pretty straightforward.” [HCPID3]
“It was easy. I mean it wasn’t hard to do. It was simple to understand and easy to implement.” [HCPID6]
“I thought it was a nice addition. It was absolutely the easiest thing ever to implement into the memory clinic in
my opinion.” [HCPID5]

“I think its not bad because after we’re sitting down with all the memory exercises it kind of gives them, stretch
out their legs for a little walk.” [HCPID1]

Subthemes:
Frailty screening using gait speed and hand grip

strength provides an objective measure of
frailty

• Frailty screening assists in identifying those who
may not appear to be frail, but are in fact frail, or
vice versa, when this difficult to discern otherwise

“Then I kind of know, even though theymay look well, they could be frail. Even like last week I did have someone
under age 65. They looked slim and frail, but I just still did it just to see what the numbers were…Theyweren’t
frail. They’re fine…You get that concrete information about whether they’re frail or not. That wasn’t part of
the memory clinic assessment before.” [HCPID1]

“I think they look frail but then I’m surprised at how well they walk, so its hard to guess.” [HCPID2]
“Having the walk test and having the grip strength and having some guidelines about what would be
considered normal or within normal limits, it was nice to have something a little bit more objective…. I think it
gives them [physicians] something a little bit more objective as opposed to the subjective report or just the
subjective assessment you do when you see somebody, like: ‘Oh they’ve got to be frail!’ And maybe they’re
not.” [HCPID4]

Knowledge of frailty status can inform
treatment/management decisions

• Care planning can be targeted to address physi-
cal frailty

“We’re focused a lot on cognition and I think that little bit of gait speed and hand grip strength gives you a little
bit of the physical component as well for frailty and obviously that is an indication of someone’s vulnerability
for other complications… This person is vulnerable and it just kind of flags that…. I’m imagining for the
physicians to get a report explaining the frailty of their patients that they may not have recognized must be
helpful if they’re considering treatment down the road or even managing currently.” [HCPID2]

“The team has the ability to act on things beyond just memory, so how memory and cognition are affecting
function, this adds a physical piece to that as well. So, if somebody comes in, maybe they did quite well on the
memory screening but clearly this was physical, not based on a lot, poor grip strength, poor gait [speed], we
are not going to follow up perhaps for the cognitive aspect, but we may refer on to address the physical
aspects. So, somebody who is frail but cognitively well, and there’s concern there about how they’re
managing, well you know what, a [home and community care] referral for a safety assessment – that might
be a perfect time to flag it.” [HCPID5]

“If we have this information [frailty status] then we can prescribe the appropriate treatments.” [HCPID4]

Screening can prevent of adverse events with
early identification and intervention

• Knowledge of a patient’s frailty status provides
the opportunity for early intervention so as to
prevent adverse events that occur with
undetected frailty and other conditions and that
can result in increased health service utilization

“I think that we all know that patients that are frail are higher users of all of the health sectors, including Emerg,
and then of course our ALC [Alternate Level of Care] and long term care and all of these things. So, its
important to pick up those patients that are frail so that you can intervene and set up whether it be
community resources or education around heart failure management or whatever. You can catch some
things so that you are ending upwith less Emerg visits, less ALC admissions, allowing people to age at home in
a more friendly way and for as long as they can before having to go into long term care. So, I think assessing
frailty is of the utmost importance and a way that we can do that easily with the memory clinic where we see
generally older adults.” [HCPID6]

(Continued)
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clinic assessment (86%;N = 322; Table 5). Similarly, the majority of
respondents (75%; N = 280) indicated that it was worth the extra
time to go through the screening process. Analysis of the open-
ended survey question seeking comments on the screening revealed
that patients and care partners were satisfied with the administra-
tion of the screening, in terms of it not being burdensome, the
efficiency of the clinic team member administering the screening,
and how it was implemented (clear explanations, comfortable
environment).

“Better than sitting on the chair the whole time. Didn’t take very long to
complete.” [Patient]

“I felt comfortable throughout the whole process.” [Patient]

“[Team member] administered the test efficiently and professionally.”
[Patient]

“I really liked how they explained the purpose of the test and what the
results implied. [Care partner]

“Everyone was very helpful, kind, and explained the purpose of the
screening quite thoroughly. I really appreciate how the staff made my
mother feel relaxed and comfortable.” [Care partner]

Patients and care partners also valued the screening as an oppor-
tunity to gather important information that would identify poten-
tial health issues and improve care and ultimately, quality of life
when interventions are introduced to prevent adverse events and
prevent or delay decline. Frailty screening was perceived as con-
tributing to the comprehensiveness of the clinic assessment, pro-
viding a more holistic understanding of their health status, and
ensuring that all health issues are identified and addressed. More-
over, care partners appreciated the screening as an opportunity to
frailty, the gradual and subtle nuances of which may be difficult for
them to observe.

“Any screening/tests that can be given to improve safety/quality of life are
worth the time and effort.” [Patient]

“I thought it gave awider scope of insight into getting a complete picture of
my condition.” [Patient]

“Excellent resource for seniors to access concerns or potential concerns so
people are not falling through the cracks.” [Care partners]

“I feel it’s important to do this screening. As a caregiver, I’m not always
aware of gradual deterioration in mobility as it happens slowly over
time.” [Care partner]

“We think it’s a great addition to the appointment time, as it could
highlight another possible area of concern that may need further explo-
ration and/or support to address it.” [Care partner]

The majority of healthcare provider survey respondents were
‘very’ or ‘extremely’ satisfied with the appropriateness (N = 6/9;
67%), ease of completing the frailty screening (N = 7/9; 78%), value
for time spent (N = 6/9; 67%), and process of administering the
screening (N= 7/9; 78%; Table 6). Themajority of respondents were
‘somewhat’ satisfied with communication about the screening
results (N = 6/9; 67%).

The major theme related to healthcare provider perceptions of
the frailty screening identified from the qualitative analysis of
interview transcripts was focused on frailty screening being a high-
yield addition to the memory clinic assessment without creating
a significant burden for the administrators. Frailty screening was
perceived as quick and easy to administer and integrate into the
memory clinic assessment, with value-added related to (subthemes)
the provision of (1) an objective measure of frailty, where otherwise
frailty can be difficult to discern; (2) information useful to targeting
interventions/ care planning to address frailty; and, (3) early inter-
vention to potentially prevent adverse events and increased health
service utilization that can occur with undetected frailty. These
themes are summarized, with illustrative quotes, in Table 7.
Although frailty screening was described as easy and quick to
implement, some implementation issues were identified by single
interview participants such as patients with advanced dementia
having difficulty following instructions on how to use the dyna-
mometer; the need for equipment (dynamometer) and sufficient
space for measuring gait speed, whichmay be a challenge for clinics
with a restrictive physical layout; the logistics of sharing equipment
and walking space when several patients are being assessed at the
same time; and, the extra time needed to sanitize equipment after
use, consistent with COVID-19 pandemic guidelines.

Adoption

Although five clinic sites committed to participating in this study,
one clinic was unable to reopen following the pandemic lockdown
in March 2020 due to staff redeployment (COVID-19 assessment
and vaccination centres). One of the four clinics participating in
this study joined the study late due to pandemic-related human
resources issues, and thus collected data for only 12months, during
which time they operated the clinic inconsistently resulting in fewer
patients being assessed than anticipated. One clinic was trained
later than the others to join the study and collected data for
6 months. Two sites were able to operate their clinic consistently
throughout the study time period and were able to collect data for

Table 7. Continued

Perceptions of frailty screening: Key theme/
subthemes Illustrative quotes

“I think for some of the things that aremore likely to cause adverse events, like if there’s shortness of breath or falls
risk, preventing that sooner.” [HCPID3]

“I mean the beauty of it is there’s a preventative element to it which I think is slowly getting lost, at least in my
experience, in healthcare… this is actually hands on, asking questions in amultifaceted assessment that ismore
preventative in nature.” [HCPID5]
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the full 15 months, regardless of the time in operation during the
study time period. All four clinic sites were able to implement the
frailty screening; these sites served urban (3 sites) and rural (1 site)
populations. One clinic accepted referrals from across the region
while the other three accept referrals from within the practice
setting in which they are located, serving a total of 69 medical
practices (range 11 – 24 per clinic) with a combined patient base of
100,500 patients (range 11,000 – 36,000 per clinic). Across the four
sites, the screening was implemented by different healthcare pro-
viders dependent on available resources; screeners included a nurse
practitioner, six registered or registered practical nurses, and two
occupational therapists. There were no statistically significant dif-
ferences between sites in mean gait speed (p = 0.106), grip strength
(p = 0.157), or prevalence of frailty (p = 0.241).

Implementation

Of the 444 patients that completed the frailty screening, gait speed
was measured in 97% (N = 432) of patients, representing 71% of
those assessed in the memory clinics during the study time period
(N = 605). Healthcare providers reported that gait speed was not
measured if patients were experiencing unusual mobility issues,
were wheelchair-bound, or were generally having difficulty com-
pleting the assessment due to illness, distress, or fatigue. Grip
strength was measured in 99% (N = 442) of the patients screened,
representing 73% of patients assessed in the memory clinic (N =
605). As reported by healthcare providers administering the
screening, the amount of time to complete the screening (gait
speed, grip strength) ranged from 3 to 15 minutes, with a mean
of 8.0 minutes (SD = 5.0; median = 5.0). Caregiver burden was
measured in the care partners of 380 (86%) patients screened for
frailty, representing 632.8% of those assessed in the memory clinic
during the study time period (N = 605).

In terms of key lessons learned in the implementation of frailty
screening, healthcare providers noted that their ability to imple-
ment the screening within the memory clinic assessment was
facilitated by the ease with which they could integrate the frailty
screening into the existing clinic assessment processes, which
provided patients with an opportunity to move around during a
primarily sedentary assessment.

“We always start with the cognitive piece, so people have been sitting for a
while so it’s nice to get up and walk anyway, and we do a gait assessment.
So, to add the gait speed just means they walk a little bit longer and have a
little bit more chance to stretch their legs in a long assessment. I think that
the components to Level 1 are so easy to integrate into what we’re doing
already at the memory clinic.” [HCPID2]

Other enabling factors included the clinic team’s openness and
flexibility to resolve any logistical issues that arose when adminis-
trating the screening. Moreover, the provision of training and
ongoing support in the administration of the screening facilitated
implementation.

“So, if something is not smooth, no one hesitates, no one takes offence to
say: ‘What if we try this?’ …the team spontaneously figures things out. So,
it’s very smooth.” [HCPID5]

“So, certainly the training that was donewas very helpful. If I ever had any
questions or concerns, I knew I always had somebody that I could reach
out to, to get to answer those questions… I found that really helpful.”
[HCPID6]

Generally, few challenges in implementing the screening were
identified and no common challenges were identified among the
interviewed healthcare providers. Several challenges were identi-
fied by single interview participants, such as the difficulty patients
with advanced dementia experienced in following instructions on
how to use the dynamometer, sharing the use of the single clinic
dynamometer when more than one patient is being assessed at the
same time, and the added time for screening on particularly busy
clinic days when multiple patients are being assessed.

There were a few suggestions for improvements to the screening
process as implementation was perceived as quite easy.

“No [suggestions for improvements]. It’s all going good. No issues. Like I
said, I just kind of incorporate it with the whole test.” [HCPID1]

Maintenance

At the end of the study time period, three of the four clinic sites
continued to implement the C5-65 frailty screening. One site,
which supported the implementation of frailty screening, decided
to discontinue the use of the gait speed and grip strength measures
opting to use a self-report measure completed by patients and care
partners prior to their first clinic visit; this change was designed to
increase the time efficiency of the clinic assessment.

Regarding health care provider perceptions of the value-added
of frailty screening within the memory clinic assessment, the
majority of survey respondents (N = 6/9; 67%) provided ratings
of the screening being ‘very’ or ‘extremely’ valuable; three health-
care providers ratings of ‘somewhat’ valuable (N = 3/9; 33%). The
majority of healthcare providers (N = 7/9; 78%) supported the
continued implementation of frailty screening (sum of ‘agree’
and ‘strongly agree’ ratings); one respondent provided a ‘neutral’
rating.

Discussion

Key study findings are summarized in Box 2. Using the RE-AIM
framework, this study demonstrated that incorporating frailty
screening, using gait speed and hand grip strength measures, into
MINT clinic memory assessments is acceptable to patients, care
partners, and healthcare providers and is feasible when assessing
memory concerns as an opportunity to improve health outcomes for
older adults. Incorporating frailty screening into the memory clinic
assessment provides a significant opportunity to identify frailty in
those who have memory concerns and may be at greater risk of
health destablization because of co-existing frailty. In this study, 74%
of patients assessed in the memory clinic were screened for frailty.
Informal feedback received from the clinic sites suggested that some
patientswere not screened if their frailty statuswas already knownor
if mobility or other health issues prevented them from completing
the gait speed or grip strength measures. The screening was per-
ceived as easy to integrate into existing clinic processes and added
value to their efforts to improve health outcomes for older adults
assessed and treated in the MINT memory clinics.

Advantages of screening for frailty in MINT memory clinics

There are several advantages to screening for frailty within primary
care-based memory clinics. Case finding conducted routinely as
part of dementia care will ensure that frailty status is identified and
managed within the context of cognitive impairment. Given that
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frailty screening within primary care practice is perceived as
resource intensive (Ambagtsheer et al., 2019), embedding it within
existing dementia assessment workflow is efficient, with C5-65
hand grip plus gait speed measurements requiring on average eight
additional minutes. Moreover, screening results are communicated
with the patient’s primary care practitioner, so that working with
the memory clinic team, care planning for frailty is seamless and
coordinated, and can help to ensure ongoing medical management
is optimized and appropriate in the context of frailty (Lee et al.,
2015). Primary care is ideally suited for managing both frailty and
memory concerns because of its continuity and its focus on a
person-centred, multidisciplinary team-based holistic and preven-
tative approach to care (Abbasi et al., 2018; Ambagtsheer et al.,
2019). Individualized care plans for frailty can be reviewed and
reinforced at the regularly scheduled visits at the MINT memory
clinic; MINT memory clinic teams develop well-established and
trusting relationships with patients and care partners over time and
are in an ideal position to observe changes andmodify care plans as
needed. Memory clinics utilize team-based case management and
act as a hub for integrated proactive community supports and
services that are tailored to meet the unique needs of the patient
and care partner as dementia advances. Moreover, the clinics’

knowledge of and established relationships with community ser-
vices are leveraged in interventions recommended to manage
frailty, such as recommendations to improve diet, exercise, social
connectedness and to reduce the risk of falls. With the addition of
frailty screening in memory clinics, those who are frail and at the
highest risk of poor outcomes may be identified and managed with
pro-active care that may further help to avert health destabilization
and associated healthcare system costs, allowing frail people with
dementia to remain living in the community for even longer with
the best quality of life.

Implementation of screening in MINT memory clinics

The findings of this study suggest that healthcare providers per-
ceive frailty screening as value-added to the memory clinic assess-
ment and support its continued implementation. While healthcare
providers appreciate the importance of frailty screening, the busy
nature of primary care requires screening to be quick, easy, and
simple to administer (Ambagtsheer et al., 2022). Screening tools in
this study were perceived as quick and easy to administer, which
will likely contribute to their sustained use. A barrier to frailty
screening in this study was the COVID-19 pandemic; the resulting

Box 2: Key study findings consistent with the RE-AIM framework

Key findings

Key study indicators

Feasibility and acceptability of
frailty screening

• Frailty screening, using gait speed and grip strength, is feasible to implement in MINT memory clinics.
• Frailty screening was acceptable to patients, care partners, and healthcare providers.

RE-AIM framework indicators

Reach • 74% (N = 444/605) of patients assessed in the memory clinics were screened for frailty.
• 16% (N = 69/444) of patients screened were deemed frail.
• Patients who were frail were significantly older, had higher depression scale scores and had care partners with
higher caregiver burden scores than those not frail; more patients who were frail were diagnosed with dementia
than those who were not frail.

Effectiveness/impact • 79% (51/69) of patients deemed frail received care plans targeting their frailty.
• Patients and care partners were satisfied with the frailty screening and perceived it as value for time spent.
• Health care providers were satisfied with the screening process and perceived it as quick and easy to administer,
providing an objective measure of frailty, and useful information for targeting early intervention to potentially
prevent adverse events and increased health utilization.

Adoption • Four of the five MINT memory clinics participating in this study implemented the screening (one clinic ceased
operation due to the COVID–19 pandemic).

• The clinic sites serviced urban and rural populations, with three urban sites serving a total of 69 medical practices
with a combined patient base of 100,500 patients and one site serving all family practices in a specified geographic
location.

• Screening was implemented by a nurse practitioner, registered and registered practical nurses, and occupational
therapists.

Implementation/fidelity • Gait speed, grip strength and care partner burden screening were conducted with good fidelity (86%–99% of those
screened)

• Mean time to complete screening was 8 minutes (mean = 5.0 minutes, range = 3 to 15 minutes).
• Identified facilitating factors: the ease with which screening was integrated into clinic processes, the team’s
openness and flexibility to resolve logistical issues, and the provision of training and support.

• Few challenges and suggestions for improvement were consistently identified.

Maintenance/sustainability • Three of four clinics continue to use gait speed and grip strength to measure frailty; one site opted to use an
alternative tool (self-report) to increase the time efficiency of the clinic assessment.

• The majority of health care providers perceived frailty screening as value-added and supported continued
implementation.
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strain on health human resources impacted the clinics, so much so
that one site was unable to reopen their clinic. Ongoing health
human resource challenges resulting from the pandemic may have,
in part, affected the decision of one clinic site to opt for a self-report
frailty measure instead of gait speed and grip strength measures to
reduce the time and workload for clinic staff.

Few studies have examined patient perspectives on frailty
screening. In this study patients and care partners were satisfied
with the frailty screening as an opportunity to learn more about
their health status and to inform and improve care. Other research
has found that frail older adults are skeptical about the value of and
need for frailty screening using objective measurement tools,
believing that frailty can be identified subjectively and fearing
negative outcomes (e.g., stigmatization) associated with being
labelled as frail (Archibald et al., 2021). In contrast, in this study,
patients and care partners believed the screening provided impor-
tant information that would inform their health care and, ulti-
mately, health outcomes.

Prevalence of frailty

In this study, the overall prevalence of frailty among patients
65 years of age and older with memory concerns assessed within
the memory clinics was 16%, double that found in regular primary
care practice with patients 75 years of age and older (Lee, Patel et al.,
2017). This prevalence rate is lower than reported in other studies
with community-dwelling older adults living with dementia, which
have rates ranging from 24% to 99% (Koria et al., 2022). However,
our memory clinic prevalence rate includes those with subjective
cognitive decline, MCI, and dementia. In MINT memory clinics,
repeated evaluative studies have shown that typically a third of
patients are diagnosed with MCI, a third with dementia, and the
remaining with other diagnoses including subjective cognitive
decline (Lee, Hillier et al., 2017). In this study, the prevalence of
frailty among those diagnosed with MCI was 9.2% and 23.3%
among those with dementia, which is consistent with the findings
of other studies (Koria et al., 2022).

Sustainability and scalability of frailty screening in MINT
memory clinics

This study provides valuable insights into factors that can enable
sustained implementation of frailty screening and that support
scaling of frailty screening to all MINT memory clinics. Hand grip
strength and gait speed measures were deemed quick and easy to
administer, making it feasible to integrate and implement into the
existingmemory clinic assessment workflow. Scaling frailty screen-
ing to all existing and new MINT memory clinics using these
measures would be feasible and not costly given the relatively small
time investment for training and screening and low equipment
costs; dynamometers are easily accessible and affordable for most
clinics. Screening was likely successful in this initiative due to
health care providers’ positive perceptions about screening and
the training they received, which included evidence to support the
effectiveness of screening, access to screening tools and manage-
ment pathways, and involvement of multidisciplinary teams, all of
which have been identified as enabling frailty screening (Nan et al.,
2022). The feasibility of scaling frailty screening to all MINT
memory clinics is supported by the ability to screen for frailty
not being limited to any particular discipline. In this study, the
screening was completed by a nurse practitioner, registered nurses

and registered practical nurses, and occupational therapists, which
allows clinic teams flexibility in implementation based on available
staff resources. Challenges to adoption of frailty screening in this
study were mainly related to the COVID-19 pandemic, which put
an unprecedented strain on health services and human health
resources across all sectors. Memory clinics were no exception to
this and some clinics were not able to operate with staff being
redeployed to the pandemic response (assessment or vaccination
centers) or to other services. As COVID-19 rates have fallen and the
need for pandemic response has lessened, many MINT memory
clinics are now fully operational. Frailty screening has been
included as a standard practice in the assessment protocol for all
new MINT memory clinic teams trained and established after the
current study; to date, this includes 26 new MINT memory clinics
established across five Canadian provinces. Existing MINT mem-
ory clinics received education on the importance of screening for
and managing frailty and training on hand grip and gait speed
administration at an annual continuing education event delivered
to all MINT memory clinic team members in February 2022.

Strengths, limitations and future research

This study has several strengths and limitations. A strength of this
study is that it included the perspectives of patients and caregivers;
engaging older adults in studies that will inform the provision of
healthcare services ensures that their specific needs are considered
and addressed. We had a good response rate to study surveys,
particularly the patient and care partner survey, considering that
data collection occurred throughout the COVID-19 pandemic and
the previously published evidence of stigma and negative conno-
tations associated with frailty among older adults (Archibald et al.,
2021). In this study, we focused on the perceptions of healthcare
providers who were involved in administering the frailty screening;
the perceptions of other memory clinic healthcare providers or
clinicians who refer to the memory clinic on the value of the
screening is not known. We anticipate that most, if not all team
members, would perceive frailty screening as being beneficial as it
was sustained over time and care plans were generated specifically
to address frailty. This evaluation study was conducted with five
MINT memory clinics in Southwestern Ontario, representing only
a small proportion of the close to 100 clinics in operation at the time
across the province. Finite resources and study implementation
during the pandemic limited our ability to increase the number of
clinics involved in this pilot study. Given that this screening has
now been incorporated as standard practice within the MINT
memory clinic model across Canada and feedback on the training
and screening administration suggests it is well-received, it is
unlikely that the results would have beenmuch different with more
clinics participating.

Research in the area of dementia and frailty is relatively new and
more research is needed to better understand the relationship
between these two conditions. There is some emerging evidence
that suggests that the pattern of cognitive impairment and frailty
occurrence, that is, whether people develop cognitive impairment
or frailty first, or if they co-occur, may reflect distinct etiologies
associated with different dementia subtypes and may result in
differing treatment outcomes (Chu et al., 2019). Elucidating the
dementia subtype-frailty relationship may inform the optimal
targeting of interventions within MINT memory clinics. Frailty
among people with dementia has been associated with multiple
comorbid conditions such as depression, heart disease, stroke, and
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falls (Ge et al., 2020). In this current study, there were significant
differences between those patients with memory concerns who
were identified as frail and those not frail with respect to the known
medical history of various age-related conditions. Studies with
larger sample sizes are needed to better understand the relationship
between frailty, cognitive impairment and comorbidity. More
research is also needed on the clinical and patient-centred out-
comes associated with the identification andmanagement of frailty
within the context of MINT memory clinics.

Conclusions

In this study, the overall prevalence of frailty within the primary
care memory clinic population was 16%, with 9% prevalence in
patients with MCI and 23% prevalence in those with dementia.
There is increasing research evidence showing that there is an
association between frailty and cognitive impairment, in that each
condition increases the risk of the other, highlighting the impor-
tance of screening for frailty when assessing memory concerns
(Kojima et al., 2016). This study demonstrated that screening for
frailty is feasible and acceptable in MINT memory clinics based on
the perspectives of patients/ caregivers and healthcare providers.
Frailty screening for patients with memory concerns is important
because identifying frailty offers the opportunity to identify previ-
ously unrecognized or suboptimally managed co-existing condi-
tions that worsen or are worsened by frailty and for introducing
interventions that may reduce the risk of health destabilization that
occurs when frailty and cognitive impairment co-exist. As demon-
strated previously, hand grip and gait speed measures provide a
sensitive, specific, accurate and precise surrogate for the Fried
frailty phenotype and offer a quick and efficient method of mea-
suring frailty in primary care memory clinics (Lee et al., 2023; Lee,
Patel et al., 2017). Screening and coordinated care within theMINT
memory clinic interprofessional care model can ensure that people
living with dementia maintain community living and quality of life
for as long as possible.

Acknowledgements. This work was supported by the Canadian Foundation
for Healthcare Improvement Advancing Frailty Care in the Community Col-
laborative. The authors wish to acknowledge the efforts of the following
individuals for their assistance with this study: Lindsay Beuermann, Helen
Fishburn, Laurie Flynn, Lissa Kuzych, Elizabeth MacLennan, Chantelle Men-
sink, and Monica Wood.

References

Abbasi, M., Rolfson, D., Khera, A. S., Dabravolskaj, J., Dent, E., & Xia, L. (2018).
Identification and management of frailty in the primary care setting. CMAJ,
190(38), E1134–E1140. https://doi.org/10.1503/cmaj.171509

Abellan van Kan, G., Rolland, Y., Andrieu, S., Bauer, J., Beauchet, O., Bonnefoy,
M. et al. (2009). Gait speed at usual pace as a predictor of adverse outcomes in
community-dwelling older people an International Academy on Nutrition
and Aging (IANA) Task Force. Journal of Nutrition, Health and Aging, 13
(10), 881–889. https://doi.org/10.1007/s12603-009-0246-z

Albala, C., Lera, L., Sanchez, H., Angel, B., Márquez, C., Arroyo, P. et al. (2017).
Frequency of frailty and its association with cognitive status and survival in
older Chileans. Clinical Interventions in Aging, 12, 995–1001. https://doi.
org/10.2147/cia.S136906

Alexopoulos, G. S., Abrams, R. C., Young, R. C., & Shamoian, C. A. (1988).
Cornell scale for depression in dementia. Biological Psychiatry, 23(3),
271–284. https://doi.org/10.1016/0006-3223(88)90038-8

Ambagtsheer, R. C., Archibald, M. M., Lawless, M., Mills, D., Yu, S., & Beilby,
J. J. (2019). General practitioners’ perceptions, attitudes and experiences of
frailty and frailty screening. Australian Journal of General Practice, 48(7),
426–433. https://doi.org/10.31128/ajgp-11-18-4757

Ambagtsheer, R. C., Casey, M. G., Lawless, M., Archibald, M. M., Yu, S., Kitson,
A. et al. (2022). Practitioner perceptions of the feasibility of common frailty
screening instruments within general practice settings: a mixed methods
study. BMC Primary Care, 23(1), 160. https://doi.org/10.1186/s12875-022-
01778-9

Archibald, M. M., Lawless, M. T., Ambagtsheer, R. C., & Kitson, A. L. (2021).
Understanding consumer perceptions of frailty screening to inform knowl-
edge translation and health service improvements. Age and Ageing, 50(1),
227–232. https://doi.org/10.1093/ageing/afaa187

Bai, G., Wang, Y., Kuja-Halkola, R., Li, X., Tomata, Y., Karlsson, I. K. et al.
(2021). Frailty and the risk of dementia: is the association explained by shared
environmental and genetic factors? BMC Medicine, 19(1), 248. https://doi.
org/10.1186/s12916-021-02104-3

Bédard, M., Molloy, D. W., Squire, L., Dubois, S., Lever, J. A., & O’Donnell, M.
(2001). The Zarit Burden Interview: a new short version and screening
version. Gerontologist, 41(5), 652–657. https://doi.org/10.1093/ger-
ont/41.5.652

Boyle, P. A., Buchman, A. S., Wilson, R. S., Leurgans, S. E., & Bennett, D. A.
(2010). Physical frailty is associated with incident mild cognitive impairment
in community-based older persons. Journal of the American Geriatrics
Society, 58(2), 248–255. https://doi.org/10.1111/j.1532-5415.2009.02671.x

Canevelli, M., Cesari, M., & van Kan, G. A. (2015). Frailty and cognitive decline:
how do they relate? Current Opinion in Clinical Nutrition and Metabolic
Care, 18(1), 43–50. https://doi.org/10.1097/mco.0000000000000133

Chu, N. M., Bandeen-Roche, K., Tian, J., Kasper, J. D., Gross, A. L., Carlson,
M. C. et al. (2019). Hierarchical development of frailty and cognitive impair-
ment: clues into etiological pathways. Journals of Gerontology Series A
Biological Sciences and Medical Sciences, 74(11), 1761–1770. https://doi.
org/10.1093/gerona/glz134

Collard, R. M., Boter, H., Schoevers, R. A., & Oude Voshaar, R. C. (2012).
Prevalence of frailty in community-dwelling older persons: a systematic
review. Journal of the American Geriatrics Society, 60(8), 1487–1492.
https://doi.org/10.1111/j.1532-5415.2012.04054.x

Fried, L. P., Tangen, C.M.,Walston, J., Newman, A. B., Hirsch, C., Gottdiener, J.
et al. (2001). Frailty in older adults: evidence for a phenotype. Journals of
Gerontology Series A Biological Sciences and Medical Sciences, 56(3),
M146–M156. https://doi.org/10.1093/gerona/56.3.m146

Furtado, G. E., Caldo, A., Rieping, T., Filaire, E., Hogervorst, E., Teixeira,
A. M. B. et al. (2018). Physical frailty and cognitive status over-60 age
populations: A systematic reviewwithmeta-analysis.Archives of Gerontology
and Geriatrics, 78, 240–248. https://doi.org/10.1016/j.archger.2018.07.004

Ge, M. L., Carlson, M. C., Bandeen-Roche, K., Chu, N. M., Tian, J., Kasper, J. D.
et al. (2020). U.S. National profile of older adults with cognitive impairment
alone, physical frailty alone, and both. Journal of the American Geriatrics
Society, 68(12), 2822–2830. https://doi.org/10.1111/jgs.16769

Glasgow, R. E., McKay, H. G., Piette, J. D., & Reynolds, K. D. (2001). The
RE-AIM framework for evaluating interventions: what can it tell us about
approaches to chronic illness management? Patient Education and Counsel-
ling, 44(2), 119–127. https://doi.org/10.1016/s0738-3991(00)00186-5

Glasgow, R. E., Vogt, T. M., & Boles, S. M. (1999). Evaluating the public health
impact of health promotion interventions: the RE-AIM framework. Amer-
ican Journal of Public Health, 89(9), 1322–1327. https://doi.org/10.2105/
ajph.89.9.1322

Ismail, Z., Black, S. E., Camicioli, R., Chertkow, H., Herrmann, N., Laforce, R.
et al. (2020). Recommendations of the 5th Canadian Consensus Conference
on the diagnosis and treatment of dementia. Alzheimers & Dementia, 16(8),
1182–1195. https://doi.org/10.1002/alz.12105

Kojima, G., Taniguchi, Y., Iliffe, S., &Walters, K. (2016). Frailty as a predictor of
alzheimer disease, vascular dementia, and all dementia among community-
dwelling older people: a systematic review and meta-analysis. Journal of the
American Medical Directors Association, 17(10), 881–888. https://doi.
org/10.1016/j.jamda.2016.05.013

Koria, L. G., Sawan, M. J., Redston, M. R., & Gnjidic, D. (2022). The prevalence
of frailty among older adults living with dementia: a systematic review.

Canadian Journal on Aging / La Revue canadienne du vieillissement 179

https://doi.org/10.1017/S0714980824000394 Published online by Cambridge University Press

https://doi.org/10.1503/cmaj.171509
https://doi.org/10.1007/s12603-009-0246-z
https://doi.org/10.2147/cia.S136906
https://doi.org/10.2147/cia.S136906
https://doi.org/10.1016/0006-3223(88)90038-8
https://doi.org/10.31128/ajgp-11-18-4757
https://doi.org/10.1186/s12875-022-01778-9
https://doi.org/10.1186/s12875-022-01778-9
https://doi.org/10.1093/ageing/afaa187
https://doi.org/10.1186/s12916-021-02104-3
https://doi.org/10.1186/s12916-021-02104-3
https://doi.org/10.1093/geront/41.5.652
https://doi.org/10.1093/geront/41.5.652
https://doi.org/10.1111/j.1532-5415.2009.02671.x
https://doi.org/10.1097/mco.0000000000000133
https://doi.org/10.1093/gerona/glz134
https://doi.org/10.1093/gerona/glz134
https://doi.org/10.1111/j.1532-5415.2012.04054.x
https://doi.org/10.1093/gerona/56.3.m146
https://doi.org/10.1016/j.archger.2018.07.004
https://doi.org/10.1111/jgs.16769
https://doi.org/10.1016/s0738-3991(00)00186-5
https://doi.org/10.2105/ajph.89.9.1322
https://doi.org/10.2105/ajph.89.9.1322
https://doi.org/10.1002/alz.12105
https://doi.org/10.1016/j.jamda.2016.05.013
https://doi.org/10.1016/j.jamda.2016.05.013
https://doi.org/10.1017/S0714980824000394


Journal of the American Medical Directors Association, 23(11), 1807–1814.
https://doi.org/10.1016/j.jamda.2022.01.084

Lee, L., Heckman, G., &Molnar, F. J. (2015). Frailty: Identifying elderly patients
at high risk of poor outcomes. Canadian Family Physician, 61(3), 227–231.

Lee, L., Hillier, L. M., & Gregg, S. (2019). Partnerships for improving dementia
care in primary care: Extending access to primary care-based memory clinics
in Ontario, Canada. Health and Social Care in the Community, 27(6),
1574–1585. https://doi.org/10.1111/hsc.12829

Lee, L., Hillier, L. M., Molnar, F., & Borrie, M. J. (2017). Primary care collab-
orative memory clinics: building capacity for optimized dementia care.
Healthcare Quarterly, 19(4), 55–62. https://doi.org/10.12927/hcq.2017.
25011

Lee, L., Jones, A., Costa, A., Hillier, L. M., Patel, T., Milligan, J. et al. (2021). The
C5-75 program: meeting the need for efficient, pragmatic frailty screening
and management in primary care. Canadian Journal on Aging, 40(2),
193–205. https://doi.org/10.1017/s0714980820000161

Lee, L., Jones, A., Patel, T., Hillier, L. M., Heckman, G. A., & Costa, A. P. (2023).
Frailty prevalence and efficient screening in primary care-based memory
clinics. Family Practice, 40(5-6), 689–697. https://doi.org/10.1093/fampra/c-
mad035

Lee, L., Molnar, F., Hillier, L. M., Patel, T., & Slonim, K. (2022). Multispecialty
interprofessional teammemory clinics: enhancing collaborative practice and
health care providers’ experience of dementia care. Canadian Journal on
Aging, 41(1), 96–109. https://doi.org/10.1017/S0714980821000052

Lee, L., Patel, T., Costa, A., Bryce, E., Hillier, L. M., Slonim, K. et al. (2017).
Screening for frailty in primary care: Accuracy of gait speed and hand-grip
strength. Canadian Family Physician, 63(1), e51–e57.

Lee, L., Patel, T., Hillier, L. M., Locklin, J., Milligan, J., Pefanis, J. et al. (2018).
Frailty screening and case-finding for complex chronic conditions in older
adults in primary care. Geriatrics (Basel), 3(3). https://doi.org/10.3390/geri-
atrics3030039

Lee, L., Weston, W. W., & Hillier, L. M. (2013). Developing memory clinics in
primary care: an evidence-based interprofessional program of continuing
professional development. Journal of Continuing Education in the Health
Professions, 33(1), 24–32. https://doi.org/10.1002/chp.21163

Nan, J., Duan, Y., Wu, S., Liao, L., Li, X., Zhao, Y. et al. (2022). Perspectives of
older adults, caregivers, healthcare providers on frailty screening in primary

care: a systematic review and qualitative meta-synthesis. BMC Geriatrics, 22
(1), 482. https://doi.org/10.1186/s12877-022-03173-6

Rivan, N. F. M., Singh, D. K. A., Shahar, S., Wen, G. J., Rajab, N. F., Din, N. C.
et al. (2021). Cognitive frailty is a robust predictor of falls, injuries, and
disability among community-dwelling older adults. BMC Geriatrics, 21(1),
593. https://doi.org/10.1186/s12877-021-02525-y

Rogers, N. T., Steptoe, A., & Cadar, D. (2017). Frailty is an independent
predictor of incident dementia: Evidence from the English Longitudinal
Study of Ageing. Scientific Reports, 7(1), 15746. https://doi.org/10.1038/
s41598-017-16104-y

Ruiz, J. G., Dent, E., Morley, J. E., Merchant, R. A., Beilby, J., Beard, J. et al.
(2020). Screening for and managing the person with frailty in primary care:
ICFSR consensus guidelines. Journal of Nutrition, Health, and Aging, 24(9),
920–927. https://doi.org/10.1007/s12603-020-1492-3

Sandelowski, M. (2010). What’s in a name? Qualitative description
revisited. Research in Nursing and Health, 33(1), 77–84. https://doi.
org/10.1002/nur.20362

Statistics Canada. (2023). Census Profile. 2021. Census of Population. Statistics
Canada Catalogue no. 98-316-X2021001. https://www12.statcan.gc.ca/
census-recensement/2021/dp-pd/prof/details/page.cfm?DGUIDlist=
2021A00033530

Syddall, H., Cooper, C., Martin, F., Briggs, R., & Aihie Sayer, A. (2003). Is grip
strength a useful single marker of frailty? Age and Ageing, 32(6), 650–656.
https://doi.org/10.1093/ageing/afg111

Topolski, T. D., LoGerfo, J., Patrick, D. L., Williams, B., Walwick, J., & Patrick,
M. B. (2006). The Rapid Assessment of Physical Activity (RAPA) among
older adults. Preventing Chronic Disease, 3(4), A118.

Wallace, L. M. K., Theou, O., Godin, J., Andrew, M. K., Bennett, D. A., &
Rockwood, K. (2019). Investigation of frailty as a moderator of the
relationship between neuropathology and dementia in Alzheimer’s disease:
a cross-sectional analysis of data from the Rush Memory and Aging Project.
Lancet Neurology, 18(2), 177–184. https://doi.org/10.1016/s1474-4422(18)
30371-5

Wong, W.W. L., Lee, L., Walker, S., Lee, C., Patel, T., Hillier, L. M. et al. (2023).
Cost-utility analysis of a multispecialty interprofessional team dementia care
model in Ontario, Canada. BMJ Open, 13(4), e064882. https://doi.
org/10.1136/bmjopen-2022-064882

180 Linda Lee et al.

https://doi.org/10.1017/S0714980824000394 Published online by Cambridge University Press

https://doi.org/10.1016/j.jamda.2022.01.084
https://doi.org/10.1111/hsc.12829
https://doi.org/10.12927/hcq.2017.25011
https://doi.org/10.12927/hcq.2017.25011
https://doi.org/10.1017/s0714980820000161
https://doi.org/10.1093/fampra/cmad035
https://doi.org/10.1093/fampra/cmad035
https://doi.org/10.1017/S0714980821000052
https://doi.org/10.3390/geriatrics3030039
https://doi.org/10.3390/geriatrics3030039
https://doi.org/10.1002/chp.21163
https://doi.org/10.1186/s12877-022-03173-6
https://doi.org/10.1186/s12877-021-02525-y
https://doi.org/10.1038/s41598-017-16104-y
https://doi.org/10.1038/s41598-017-16104-y
https://doi.org/10.1007/s12603-020-1492-3
https://doi.org/10.1002/nur.20362
https://doi.org/10.1002/nur.20362
https://doi.org/10.1093/ageing/afg111
https://doi.org/10.1016/s1474-4422(18)30371-5
https://doi.org/10.1016/s1474-4422(18)30371-5
https://doi.org/10.1136/bmjopen-2022-064882
https://doi.org/10.1136/bmjopen-2022-064882
https://doi.org/10.1017/S0714980824000394

	Frailty Screening in Primary Care-Based Memory Clinics: Feasibility, Acceptability, and Preliminary Findings
	Introduction
	Methods
	Settings
	C5-75 frailty screening
	Participants
	Design and measures

	Data collection and analysis
	Results
	Reach
	Effectiveness
	Adoption
	Implementation
	Maintenance
	Discussion
	Advantages of screening for frailty in MINT memory clinics
	Implementation of screening in MINT memory clinics
	Box 2: Key study findings consistent with the RE-AIM framework
	Prevalence of frailty
	Sustainability and scalability of frailty screening in MINT memory clinics
	Strengths, limitations and future research
	Conclusions
	Acknowledgements
	References


