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ABSTRACT

Background: The number of people with dementia is expected to grow substantially across the world due to
population aging, but cognitive impairment remains undetected and undiagnosed, especially in early stages.
Newly available diagnostic tools such as digital cognitive assessments and blood biomarker tests may be well
suited to increase the rates of early detection of dementia in primary care.

Objectives: The objective of the Davos Alzheimer’s Collaborative Healthcare System Preparedness (DAC-SP) Early
Detection Flagship Program was to improve the rate of early detection of cognitive impairment in primary care
and non-specialty settings. We aimed to understand the program’s impact on clinician attitudes, engagement, and
confidence in diagnosing and managing cognitive impairment.

Design: Survey of participating healthcare professionals before and after the intervention.

Setting: The DAC Healthcare System Preparedness Early Detection Flagship Program was implemented in seven
sites across six countries: Brazil, Jamaica, Japan, Mexico, Scotland, and the United States (2 sites).

Participants: 110 healthcare professionals, including, primary care physicians, specialists (neurologists and psy-
chologists), nurses, nurse practitioners, physician assistants, social workers, and healthcare support workers com-
pleted the pre-intervention survey. 68 healthcare professionals completed the post-intervention survey.
Intervention: Participating sites implemented a digital cognitive assessment tool and a blood biomarker test for
the Alzheimer’s pathology and were trained in the administration of the digital cognitive assessment tool. The
intervention was adapted to each site for cultural relevance and operational feasibility.
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Measurements: Participants completed the General Practitioners Attitude and Confidence Scale for Dementia
(GPACS-D), a 15-item scale with three subscales: Attitude to Care (six items), Confidence in Clinical Abilities (six
items), and Engagement (three items). In addition to the subscale scores, the total GPACS-D score was reported.
Results: Across all sites, there was a significant increase in the Confidence in Clinical Abilities score from 2.98
(SD = 0.77) pre-intervention to 3.27 (SD = 0.72) post-intervention (p = 0.01), and in the total GPACS-D score
from 3.48 (SD = 0.48) to 3.65 (SD = 0.39) (p = 0.01). There were non-significant increases in the Attitude to
Care and Engagement scores across all sites.

Conclusions: The implementation of digital cognitive assessment tools and a blood biomarker test was associated
with an increase in healthcare professionals’ confidence in diagnosing and managing patients with cognitive
impairment in primary care and non-specialty settings. Digital cognitive assessments and blood biomarker tests
are promising tools that could be utilized in primary care to increase clinicians’ confidence in detecting dementia
and lead to timely clinical evaluation, treatment, and referral to supportive resources.

1. Introduction

Population aging is leading to a substantial increase in the number of
people with dementia worldwide. In 2020, over 50 million people glob-
ally were living with dementia, a figure expected to more than double by
2050 [1]. Despite this growing burden, cognitive impairment remains
largely undetected or detected late in much of the world. For instance,
previous research from the United States (US) using Medicare data found
that 92 % of predicted mild cognitive impairment (MCI) cases were
undiagnosed [2], and another retrospective study using data from the
Health and Retirement Study concluded that only about 26 % of inci-
dent dementia and 11 % of incident MCI cases received a timely diagno-
sis [3]. Further, Tsoy and colleagues report that racial/ethnic minority
groups were even less likely to receive a timely diagnosis compared to
white patients in a cross-sectional study of over 10,000 California Medi-
care fee-for-service beneficiaries [4]. Under-detection of cognitive im-
pairment is also common in low- and middle-income countries [5]. For
instance, a study in Brazil found that among individuals presenting with
memory complaints and no previous dementia diagnosis, about a half
received an MCI diagnosis, while a third received a dementia diagnosis
[6].

Early detection of cognitive impairment is crucial, especially with
the advent of disease-modifying treatments (DMT) for Alzheimer’s dis-
ease, which are most effective in the disease’s early stages. In addition,
there is growing evidence that early enrollment into dementia care man-
agement programs improve patient and family caregiver outcomes [7].
In the US, for instance, the Centers for Medicare and Medicaid Services
(CMS) recently implemented the Guiding an Improved Dementia Expe-
rience (GUIDE) program supporting the delivery of comprehensive, co-
ordinated dementia care utilizing an alternative payment methodology
[8,9]

Primary care physicians (PCPs) are well positioned to play an in-
tegral role in the detection of dementia, since they often serve as the
first point of contact with the healthcare system [10]. However, barri-
ers such as lack of training and guidance for dementia screening and
diagnosis, and low confidence in recognizing and distinguishing differ-
ent forms of dementia and interpreting cognitive screening and brain
imaging results hinder early detection efforts in primary care [11,12].
In a survey of US physicians, only 50 percent of PCPs reported using a
standardized cognitive screening test for over half of their patients with
cognitive concerns [12]. Other barriers include lack of access to appro-
priate screening and diagnostic tools and difficulties incorporating de-
mentia screening, diagnostic assessment, and specialist referrals within
established clinical pathways and time [13]. In low- and middle-income
countries, additional barriers include inadequate funding and training
for non-communicable diseases, limited healthcare workforce, and re-
stricted access to cognitive assessment tools, imaging, and biomarker
tests [14].

The Davos Alzheimer’s Collaborative (DAC) is a pioneering world-
wide initiative with the goal to accelerate innovation and deliver solu-
tions around the globe to transform Alzheimer’s disease research, pre-

vention, and care. The DAC Healthcare System Preparedness (DAC-SP)
program aims to increase rates of cognitive screening, early detection,
and accurate diagnosis of Alzheimer’s disease and related dementias
(ADRD) using implementation science [15]. In 2021, DAC-SP launched
the Early Detection Flagship Program to facilitate the early detection of
cognitive impairment in primary care and non-specialty settings. Seven
sites in six countries: Brazil, Jamaica, Japan, Mexico, Scotland, and two
sites in the US, were included in the program to understand the feasi-
bility of implementing processes for early detection of cognitive impair-
ment and identify the facilitators and barriers to implementing digital
cognitive assessments (DCA) and a blood biomarker (BBM) test in exist-
ing primary and non-specialty care environments.

This paper reports on changes in participating healthcare profession-
als’ attitudes, engagement, and confidence in detecting and managing
cognitive impairment before to after the intervention. By evaluating
these changes, we aim to understand the impact of the DAC-SP Early
Detection Flagship Program on clinician readiness to address the grow-
ing challenge of dementia and inform future primary care based early
detection initiatives and research.

2. Methods
2.1. Intervention design

The objective of the DAC-SP Early Detection Flagship Program was to
improve the rate of early detection of cognitive impairment in primary
care and non-specialty settings by implementing a digital cognitive as-
sessment and a blood biomarker test. While there was a common frame-
work for all study sites, each site had the flexibility to locally adapt the
intervention so that it was culturally relevant and operationally feasible
to test within their existing healthcare services and clinical workflow.
Sites were provided with resources for staff training, a DCA tool, and
a BBM test for Alzheimer’s pathology. Staff training included education
regarding administration of the DCA tool. Table 1 provides an overview
of the intervention at each study site. Further site descriptions are docu-
mented in the Appendix, and detailed results of the intervention includ-
ing the patient characteristics, DCA and BBM test results, and changes
in clinical follow up will be reported in a separate publication.

2.2. Clinician survey

To measure the effect of the intervention on healthcare profession-
als’ attitudes, engagement, and confidence about the detection and man-
agement of cognitive impairment, anonymous online surveys were ad-
ministered to healthcare professionals at each site before and after the
intervention. Across all sites, the median days between the pre and
post surveys were 193 days, ranging from 140 days in Japan to 408
days in Brazil. The survey collected data on physician demographics,
including sex, professional training, and years of practice. Surveyed
healthcare professionals were categorized into PCPs, Specialists (neu-
rologists, geriatricians and geriatric psychiatrists), Nurses/Nurse Practi-
tioners/Physician Assistants, and Others (social workers and healthcare
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Description of the six study sites.

Country

Intervention

Brazil

Jamaica

Mexico

Scotland

us1

Us 2

The intervention was implemented in a public health clinic, whose care teams received training in Alzheimer’s disease biology,
symptoms, and diagnosis. Patients aged 60+ were invited to participate during routine primary care visits, clinic visits, and through a
publication in a local newspaper. DCAs were administered and those with positive tests were given a blood biomarker test. Patients
diagnosed with early-stage cognitive impairment were referred to a geriatrician, and those with late state disease to the local
Alzheimer’s center.

The intervention was implemented in a private healthcare system. Participant recruitment was conducted at eight primary care
practices, one specialist practice, and via direct-to-consumer recruitment drives in communities. Physicians received an overview of
ADRD and the study’s diagnostic procedures. DCAs were administered by the research study team who acted as Brain Health
Navigators. Those with positive or borderline results were offered fully subsidized blood and electrocardiogram tests for detection of
potentially reversible causes of cognitive impairment. AD blood biomarker tests were not conducted in Jamaica due to local
restrictions. The research team alerted the physicians and patients of their results and encouraged follow-up with medical and
community-based care and services.

The intervention was implemented in four primary care clinics in Mexico City’s public health services. Participants aged 60+ were
recruited during regular clinic visits. Healthcare professionals underwent pre-program training sessions. Participants were evaluated
using the World Health Organization’s Integrated Care for Older People Assessment (ICOPE) and DCA. Participants with positive DCA
results were offered a blood biomarker test.

The intervention was implemented as part of the established clinical pathway for dementia diagnosis in one Health Board area in
Scotland. Services included two Primary Care general practices (one rural and one urban) where the DCA replaced the usual paper
based cognitive assessment. The DCA was also implemented in Specialist services and offered to all people aged 60+ being assessed as
part of the Nurse Led assessment pathway. The Lead Older Adult Psychiatrist retained decision making for blood biomarker testing.
The Older Adult Psychology team used DCA in addition to neuropsychometric battery. All staff implementing the DCA completed
training and practice in use of the tool.

The intervention was implemented through two pathways, outreach to patients via PCPs and direct-to-consumer campaign through
social media. In both methods, participants 65+ self-administered the DCA online from home, with a potential follow-up screening at
the clinic. Those patients who tested positive on the DCA had a secondary cognitive assessment (paper-pencil version of the MoCA).
The intervention was implemented in seven primary care practices of an integrated delivery system, including a large Family Medicine
Residency program, a university-based primary care practice, two value-based care clinics, and three suburban primary care physician
practices. DCAs were offered to patients aged 65+ arriving for a primary care appointment and those with abnormal scores were offered
a blood biomarker test. A registered nurse acted as a Brain Health Navigator and was available to deliver an evidence-based protocol to
facilitate evaluation for addressable causes and support primary care providers with further evaluation and connection to specialty care.

support staff). Due to the promise of confidentiality, we were unable to
track respondents across pre and post surveys which led to attrition, and
in some cases, different respondents answering the pre and post surveys.
In addition, the Japanese site was not included in this analysis because
they had a preexisting primary care dementia screening program which
made the comparison of changes to a naive baseline not possible.

We used the General Practitioners Attitude and Confidence Scale for
Dementia (GPACS-D) to measure the changes in health professionals’
attitudes, beliefs, and behaviors toward dementia diagnosis and man-
agement. GPACS-D is a 15-item scale with three subscales: Attitude to
Care (six items), Confidence in Clinical Abilities (six items), and Engage-
ment (three items) [16,17]. Responses are expressed in a 5-point Likert
scale that ranged from “strongly disagree” to “strongly agree.” The inter-
nal consistency and construct validity of the instrument was previously
developed with a pilot test [18]. For each subscale and the total score,
we summed the scores and divided by the number of items to give an
average score out of 5.

2.3. IRB approval

The study protocols were approved by the Institutional Review
Boards of each site, except for the site in Scotland, which conducted
the study as a quality improvement project and US 2, which qualified
the clinician survey as IRB exempt.

2.4. Analysis

Descriptive statistics were calculated to summarize the survey par-
ticipants’ characteristics. Changes in the three GPACS-D subscale scores
and the overall score were calculated for each site. The scores were stan-
dardized so that subscale scores ranged from 1 to 5, allowing for com-
parison across subscales. As different clinicians may have participated in
the baseline and the post-intervention survey, we used two-tailed t-tests
for two samples. Analyses were conducted in Stata SE version 16.

3. Results
3.1. Sample characteristics

The study surveyed 110 healthcare professionals across all sites be-
fore the intervention and 68 after the intervention. Table 2 summa-
rizes the sample characteristics. The pre-intervention sample comprised
62 % female and 75 % PCPs with an average of 11.88 years of practice
(SD = 13.23). The total post-intervention sample had 62 % female and
72 % PCPs with an average of 15.52 years of practice (SD = 13.42).

3.2. Survey results

The changes in the GPACS-D subscales and total scores are pre-
sented in Tables 3 and 4, respectively. The intervention significantly
increased the Confidence in Clinical Abilities score from a mean of
2.98 (SD = 0.77) pre-intervention to 3.27 (SD = 0.72) post-intervention
(p = 0.01) across all sites, a 9.68 % increase in score. The Attitudes
to Care subscale showed a non-significant improvement from 4.28
(SD = 0.62) to 4.42 (SD = 0.36) (p = 0.08), a 3.55 % increase in score.
Engagement scores remained low, with a slight, non-significant increase
from 2.86 (SD = 0.77) to 2.88 (SD = 0.78) (p = 0.84), a 1.13 % increase
in score. Overall, the GPACS-D total score increased significantly from
3.48 (SD = 0.48) to 3.65 (SD = 0.39) (p = 0.01), a 5.26 % increase
in score. The internal consistency of the subscales varied, with Cron-
bach’s alpha values of 0.77 for the Attitudes, 0.43 for the Engagement,
and 0.81 for the Confidence subscales, and 0.74 for the total GPACS-D
score. The results among only the primary care physicians, who made
up more than 70 % of both pre and post samples followed a similar
pattern as the entire sample. PCPs had a non-significant increase in the
Attitudes and Engagement subscales, a marginally significant increase in
the Confidence subscale (p = 0.08), and a significant increase in the total
GPACS-D score, from 3.41 (SD = 0.49) to 3.59 (SD = 0.39) (p = 0.03).
The sample size of the other categories of healthcare professionals were
too small for a meaningful comparison.
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Table 2
Descriptive characteristics of the surveyed healthcare professionals.
All Sites Brazil Jamaica Mexico Scotland Us1 us2
Sample
Pre 110 7 12 16 8 20 47
Post 68 5 13 11 7 18 14
n % n % n % n % n % n % n %
Female
Pre 68 61.8 % 6 85.7 % 4 33.3% 14 87.5% 7 87.5% 12 60.0 % 25 53.2%
Post 42 61.8 % 4 80.0 % 3 23.1% 10 90.9 % 9 85.7 % 11 61.1 % 8 57.1 %
PCP
Pre 83 75.5 % 7 100 % 12 91.7 % 6 37.5% 1 125 % 11 55.0 % 46 97.9 %
Post 49 72.1 % 5 100 % 13 92.3 % 4 36.4 % 1 143 % 12 66.7 % 14 100 %
Specialist
Pre 5 4.5 % 0 0% 0 0% 0 0 % 3 37.5% 2 10.0 % 0 0%
Post 3 4.4 % 0 0% 0 0% 0 0 % 1 14.3 % 2 111 % 0 0%
Nurse/NP/PA
Pre 17 15.5% 0 0% 0 0% 6 37.5% 3 37.5% 7 35.0 % 1 21 %
Post 11 16.2 % 0 0% 0 0% 4 36.4 % 3 42.9 % 4 22.2% 0 %
Other*
Pre 5 4.5 % 0 0% 0 0% 4 25.0 % 1 12.5% 0 0 % 0 0%
Post 5 7.4 % 0 0% 0 0% 3 27.3% 2 28.6 % 0 0 % 0 0 %
Mean Range Mean Range Mean Range Mean Range Mean Range Mean Range Mean Range
(SD) (SD) (SD) (SD) (SD) (SD) (SD)
Years of Practice
Pre 11.88 43 8.85 43 20.81 40 20.12 41 17.00 42 12.35 33 6.36 35
(13.22) (15.74) (14.52) (12.95) (14.91) (11.01) (10.68)
Post 15.52 45 10.60 44 25.33 40 19.54 33 15.85 34 13.72 33 7.85 35
(13.41) (19.26) (12.81) (11.79) (11.33) (11.74) (11.60)
*Other includes social workers and healthcare support workers.
Table 3
Changes in Attitude to Care, engagement, and Confidence in Clinical Abilities scores pre and post intervention.
Attitude to Care Engagement Confidence in Clinical Abilities
Pre Post Pre Post Pre Post
Mean (SD) Mean (SD) Diff P Mean (SD) Mean (SD) Diff P Mean (SD) Mean (SD) Diff 14
All sites 4.28 (0.62) 4.42 (0.36) 0.15 0.078 2.86 (0.77) 2.88 (0.78) 0.02 0.836 2.98 (0.77) 3.27 (0.72) 0.29* 0.013
Brazil 4.52 (0.28) 4.30 (0.38) -0.22 0.265 3.00 (0.94) 3.47 (0.61) 0.47 0.357 3.02 (0.89) 3.40 (0.65) 0.38 0.434
Jamaica 4.44 (0.38) 4.35 (0.38) -0.10 0.521 2.58 (0.45) 2.51 (0.38) -0.07 0.675 3.13 (0.59) 3.13(0.72) 0.00 0.990
Mexico 4.50 (0.66) 4.52 (0.36) 0.02 0.945 2.90 (0.62) 2.76 (0.67) -0.14 0.585 3.50 (0.75) 3.39 (0.75) -0.11 0.720
Scotland 4.33(0.31) 4.62 (0.33) 0.29 0.107 2.75 (0.92) 2.10 (0.76) -0.65 0.161 3.19 (0.51) 3.64 (0.39) 0.46 0.076
Us1 4.48 (0.32) 4.43 (0.32) -0.06 0.589 3.48 (0.78) 3.43 (0.81) -0.06 0.825 3.08 (0.91) 3.50 (0.75) 0.43 0.126
Us2 4.02 (0.74) 4.37 (0.40) 0.34 0.103 2.65 (0.71) 2.81 (0.61) 0.16 0.437 2.69 (0.68) 2.79 (0.60) 0.10 0.630
*p<0.05
Table 4 4. Discussion
Changes in the total GPACS-D score pre and post intervention.
Pre Post The Davos Alzheimer’s Collaborative’s Healthcare System Prepared-
Mean (SD) Mean (SD) Diff P ness Early Detection Flagship Program aimed to improve the rate of
Al sites 3.48 (0.48) 3.65 (0.39) 018" 0.011 earl}f detectlf)n of c.ognltlve u.npa.lrment in primary care .ar.ld non-
Brazil 3.62 (0.38) 3.77 (0.12) 0.15 0.405 specialty settings by implementing innovative tools such as digital cog-
Jamaica 3.54 (0.32) 3.49 (0.40) -0.05 0.722 nitive assessments and a blood biomarker test. As part of this program,
Mexico 3.78 (0.49) 3.72.(0.37) -0.06 0.717 the healthcare systems established new or modified clinical pathways
Isjcsotlland i;g Eg.';"z‘; i‘gi Eg'ig; g'iz g‘ifz for further evaluation and referral to specialists, if available. The signif-
Us 2 3.21 (0.41) 3.42 (0.26) 0.21 0.076 icant increase in Conﬁde.nce in Chnlc.al Abilities and the. total .GPACS—D
score suggests that the implementation of early detection using DCAs
*
p <0.05

Individual sites analysis did not show significant differences in the
total and subscale scores (p > 0.05). However, 83 % of the sites had a
numerical increase in the average Confidence score, 50 % in the At-
titudes score, 33 % in the Engagement score, and 67 % in the total
GPACS-D score. US 2 had the greatest increase in the Attitude score
(0.34), followed by Scotland (0.29), while Brazil had the largest de-
crease (-0.22). The engagement score saw the highest numerical increase
in Brazil (0.47) and decreased most in Scotland (-0.65). The Confidence
score increased numerically the most in Scotland (0.46) and US 1 (0.43)
and decreased only in Mexico (-0.11).

and providing the opportunity to use blood biomarker tests in the diag-
nostic process, positively impacted clinicians’ confidence in diagnosing
and managing dementia.

The high baseline Attitude scores align with previous studies, indi-
cating that clinicians recognized the importance of early dementia de-
tection but face barriers in training and support [13,19-22]. High At-
titude and comparatively low Engagement and Confidence in Clinical
Abilities scores at baseline are also consistent with other interventions
that used the GPACS-D to measure their efficacy [18,23]. Unlike our
intervention, which focused primarily on implementing digital cogni-
tive assessments, the interventions reported by Mason and colleagues
[18] and Perales-Puchalt and colleagues [23] were both dementia edu-



T. Ozawa, K.J. Selzler, D.E. Ball et al.

cation programs for healthcare providers that not only provided train-
ing on diagnosing and managing dementia but also highlighted concepts
of patient empowerment and cultural competence, which may explain
their significant improvements in the Engagement score compared with
our program findings. The findings from the DAC-SP Early Detection
Flagship Program suggest that clinicians agreed on the importance of
early diagnosis and the role of physicians and caregivers in dementia
care and management but may need targeted interventions and process
redesigns to support their capacity to diagnose and manage dementia.
This is an important finding, as promotion of early detection may not
need to first focus on education of PCPs as previously suggested in the
literature [19].

The DAC-SP Early Detection Blueprint (dacblueprint.org) [24], an
open access microsite that was developed as an outcome of the Flagship
Program, is one resource that could aid other healthcare systems and
providers implementing early detection programs. Future interventions
should explore the impact of training that specifically addresses physi-
cian engagement in the context of newly available diagnostic technolo-
gies and therapies. Further research is also needed into other factors,
such as competing priorities and lack of health system infrastructure
supporting screening, which could contribute to lower performance in
settings of supportive attitudes by providers. Additional insights and
learnings from the DAC-SP Early Detection Flagship Program, including
qualitative findings and implementation results will be shared in future
publications.

This study has certain limitations. First, the small sample size at
individual sites restricted the ability to detect significant changes lo-
cally on the effects on healthcare professionals’ attitude, confidence,
and engagement. Future research could utilize both quantitative and
qualitative methods to evaluate how local context impacted the results
of the intervention [25]. Second, there was attrition of survey respon-
dents from pre to post intervention and different respondents may have
responded to the survey, which did not allow us to analyze individual-
level changes. Third, a pre-post comparison without a contemporaneous
comparison group does not allow ruling out the contribution of secular
trends to the reported changes, and the open nature of the study exposes
the survey respondents to expectation bias. Fourth, there was notable
variability in the survey respondents’ training type and years across
sites. For instance, US 2 included a large number of resident physi-
cians, who were in their first to third years of post-graduate residency
training in Family Medicine. Finally, while the GPACS-D was developed
and validated for general practitioners, the survey was completed by
specialists, residents, nurses, nurse practitioners, physician assistants,
social workers, and other healthcare support staff because they were
integral to the clinical workflow during the Early Detection Flagship
Program.

To summarize, the Davos Alzheimer’s Collaborative’s Healthcare
System Preparedness Early Detection Flagship Program was associated
with an increase in primary care providers’ confidence in dementia diag-
nosis, care, and management. Implementation of early detection tools,
including digital cognitive assessments and blood biomarker tests, could
help improve providers’ confidence in detecting cognitive impairment,
accelerating access to clinical evaluation and community support net-
works. As part of an early detection implementation program, these
newly available tools are promising methods of improving the early de-
tection of cognitive impairment in primary care settings.
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