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An expected consequence of aging is the decline of so-called “fluid” cognitive abilities, 
including attention, processing speed, working memory, episodic memory, and executive 
functions.1,2 An average 85-year-old is not expected to perform as quickly or as accurately on 
tasks requiring these cognitive abilities as an average 25-year-old. As a result, everyday 
cognitive errors and inefficiencies such as slow word retrieval or walking into a room and 
forgetting one’s intention, which happen to everyone,3 become more frequent and significant 
with age.4,5 The biological and cognitive mechanisms of age-related cognitive decline are 
multifactorial and not entirely understood, but a growing body of evidence describes risk factors 
that can be mitigated and protective factors that can be enhanced to preserve cognition or slow 
the rate of decline.6 These same protective factors for brain health may be effective in mitigating 
the impact that Alzheimer’s disease has on a person’s daily functioning, potentially delaying 
their transition to dementia.7 
Alzheimer’s disease (AD) is not a normal consequence of aging, although it does affect 10% of 
adults over 65, including 32% of those over 85, making it the most common cause of mild 
cognitive impairment (MCI) and dementia in older adults.8 MCI is a state at which a person has 
greater cognitive decline than expected for their age, but their cognitive weaknesses have not 
overpowered their ability to compensate for them.9 A person with dementia, on the other hand, is 
not able to successfully compensate for their cognitive weaknesses and therefore has functional 
challenges in everyday life and during completion of activities of daily living. Although 
symptom-alleviating drugs have been approved by the FDA, there are unfortunately no curative 
or disease-modifying pharmacological treatments for MCI or dementia from AD at this time. 
Given the lack of definitive pharmacological treatments, research priorities are focused on 
preventing future cases through risk reduction, improving quality of life, improving the dementia 
workforce and quality of care, and optimizing the quality and inclusivity of health and social care 
systems.10 The importance of risk reduction, in particular, has been highlighted by recent 
evidence reporting that modifiable risk factors attribute to approximately 40% of dementia cases 
worldwide.7 One particularly new and noteworthy finding is the impact of untreated hearing loss, 
which was found to confer more individual risk for dementia than any other risk factor.7 
Identifying atypically declining older adults early in the progression of the disease, creates an 
opportunity for the implementation of secondary prevention interventions that focus on delaying 
the transition to dementia (i.e., loss of independence). 



Evidence for Multicomponent Interventions 
Behavioral preventive interventions focus on promoting changes in lifestyle that improve overall 
health.11 In general, evidence for behavioral interventions in isolation (e.g., physical activity, 
psychosocial support, or cognitive training) is mixed – some studies report modest improvements 
in cognition while others find no significant benefit.7 The mixed findings are most likely due to 
the heterogeneity of intervention details, outcome measures, and case definitions. But because of 
the mixed evidence for each component in isolation, interest has turned to the efficacy of 
multicomponent interventions for people at risk for atypical cognitive decline with the intent to 
delay or prevent conversion to dementia. 
The Finnish Geriatric Intervention Study to Prevent Cognitive Impairment and Disability 
(FINGER) has provided the strongest evidence to date for the beneficial effect of a 
multicomponent behavioral intervention for adults at risk for AD. This multicomponent 
intervention consisted of nutritional guidance, exercise, cognitive rehabilitation, and intensive 
monitoring and management of metabolic and vascular risk factors (e.g., diabetes, hypertension, 
hyperlipidemia).12 The researchers conducted a double-blind randomized controlled trial of 1260 
adults (aged 60-77) at elevated risk for dementia to examine the efficacy of their intervention. 
The main finding was that participants in the intervention condition improved more on a 
composite score of performance-based cognitive measures than those in a control group who 
received only health education, counseling, and monitoring.13 The encouraging findings from 
this clinical trial have placed the FINGER research team at the forefront of guiding international 
efforts for AD risk reduction. In fact, in 2020, the Worldwide FINGERS Network included 
investigators from 25 countries conducting trials to adapt, test, and optimize the FINGER 
framework for various cultural and economic settings.14 Furthermore, the strong findings from 
this trial have led to the initiation of numerous other clinical trials investigating multicomponent 
interventions, many of which are still enrolling participants.6 
Two other large-scale clinical trials testing multicomponent interventions have been completed. 
The Dutch PreDIVA study cluster-randomized 3526 older adults (aged 70-79) to usual care or a 
6-year nurse-led cardiovascular intervention consisting of lifestyle advice.15 This study found no 
significant benefit of the intervention, but investigators speculated that the lack of dementia 
prevention may have reflected good baseline cardiovascular health and high standards of usual 
care. In another trial, the Multidomain Alzheimer Preventive Trial (MAPT), 1680 adults (age 
70+) with memory complaints were randomly assigned to one of four groups.16 One group 
received a multidomain lifestyle intervention consisting of 43 group sessions of cognitive 
training, physical activity, and nutrition, and three preventative consultations. A second group 
received only nutritional supplementation with omega-3 fatty acids. A third group received both, 
and a fourth group received only a placebo capsule. The results were nuanced. Although there 
were not significant differences between any of the three intervention groups compared to 
placebo, post-hoc exploratory analyses revealed that when both groups receiving the 
multidomain intervention were pooled, they showed less cognitive decline than the other groups, 
particularly in participants with higher cardiovascular risk or amyloid positivity.17,18 
The encouraging findings of the FINGER and MAPT studies compared with the null findings 
from the preDIVA study suggest the importance of active interventions. The passive health 
advice and monitoring provided to control group participants did not lead to benefits. 
Unfortunately, several aspects of the FINGER, MAPT, and similar multicomponent intervention 
studies make them difficult to implement in real-world clinical practice settings. For example, 



the length of the FINGER study intervention was two years, during which participants were 
expected to attend more than 430 in-person sessions (155 in-person cognitive training sessions, 
264 in-person physical training sessions, 10 in-person nutritional counseling sessions, and 10 in-
person visits related to management of metabolic and vascular risk factor). This would be 
financially and logistically impossible for most community-dwelling older adults, especially 
those in underserved communities who are in fact at the highest risk for dementia.8,19–21 Indeed, 
even given all of the financial and logistical support received by FINGER study participants, 
treatment adherence was nonetheless very poor, especially for the cognitive training sessions: 
only 12% of participants completed all sessions, 20% of participants completed half, and 37% of 
participants did not attend a single training session.22 Similarly, 40% of participants could not or 
chose not to adhere to the standardized physical training component.23 
Another major barrier to implementation of a multicomponent intervention in clinical settings is 
that these programs may not be well-suited to individuals’ needs or capabilities. The intervention 
components are often structured, and lack person-centeredness, as participants are expected to 
adhere to each component. For example, in the FINGER study, all participants were expected to 
complete the 264 sessions of physical training, regardless of their baseline fitness levels, 
personal goals, and health risk factors. Acknowledging these limitations, the ongoing “Maintain 
Your Brain” study in Australia assigns participants only to those intervention modules that 
address that person’s risk factors, making it somewhat more person-centered.24 This intervention 
is also unique because it is delivered entirely through a custom online platform (self-paced video 
library), making it less burdensome, more accessible to rural communities, and more scalable. 
Whether engagement/adherence will be helped by improved accessibility remains to be seen. In 
addition, passive rather than active delivery of the intervention may be less engaging for some 
participants. 
Finally, most multicomponent intervention studies are limited by their focus on 
decontextualized, performance-based cognitive test scores as outcome measures and the use of 
restorative rather than compensatory cognitive training. Restorative cognitive interventions (or 
“cognitive training” interventions) are those that attempt to repair weak cognitive domains (e.g., 
working memory), often through performance of rote tasks. A 2019 Cochrane Review of 
restorative cognitive interventions for mild to moderate dementia analyzed 32 studies that were 
conducted between 1988 and 2018.25 The findings depended on the control condition. When 
cognitive training was compared with a no-intervention control group or condition, the authors 
found moderate-quality evidence for a small to moderate effect of cognitive training on 
composite measures of global cognition, and high-quality evidence of a moderate effect on 
semantic fluency tasks specifically that persisted for 3-12 months after treatment. However, due 
to very poor evidence quality, it was not possible to determine whether the cognitive training 
interventions were associated with any meaningful gains on clinical disease severity. 
When cognitive training was compared with alternative treatments, the authors found little 
evidence for an effect of treatment on global cognitive functioning, but this was only based on 
low quality evidence. However, the authors reported being moderately confident that restorative 
cognitive interventions were not associated with improvement beyond the alternative treatments 
on outcomes related to mood, behavioral or psychology symptoms, or daily functioning. 
There is more encouraging evidence for this form of cognitive training when it is initiated before 
significant declines have occurred. The Advanced Cognitive Training for Independent and Vital 
Elderly (ACTIVE) trial, which randomly assigned 2832 older adults (aged 65-94) to one of three 



restorative training interventions: memory, reasoning, or processing speed. The intervention 
consisted of ten group sessions plus four booster sessions. The main findings were that each 
intervention improved participants’ completion of the trained cognitive task (for up to ten years 
in the case of speed and reasoning training), but with unclear effect on everyday living skills. At 
least 60% of participants, across every intervention group, reported less difficulty performing 
everyday living tasks compared to non-trained participants. However, those group differences 
were not observed on performance-based measures of daily function.26 
Compensatory cognitive interventions, on the other hand, do not attempt to repair cognitive 
substrates, but rather teach the use of strategies and aids (e.g., calendars and note-taking systems) 
to directly improve adults’ completion of everyday living tasks. Compensatory interventions 
have the advantage of being more person-centered than traditional cognitive training by allowing 
the individual to focus on specific everyday challenges that are meaningful to them in a way that 
leverages their cognitive strengths and existing practices.27,28 And because functional 
independence is the key difference between MCI and dementia, preserving one’s independent 
living skills by definition delays the transition to dementia.29 
The multicomponent Mayo Clinic Healthy Action to Benefit Independence and Thinking 
(HABIT) program is relatively unique because it includes both compensatory and restorative 
components and focuses on quality-of-life as the primary outcome rather than cognitive test 
scores. A comparative effectiveness trial of HABIT components recently evaluated the relative 
efficacies of different combinations of components on quality-of-life at one year.30 Results 
indicated that wellness education seemed to be the most effective of the components, and 
restorative cognitive therapy was the least. It is unfortunate that the preDIVA intervention 
(nurse-led lifestyle counseling) did not study quality-of-life outcomes other than depression 
symptoms (no effect of treatment), because it may have been more impactful on a person’s 
overall health and well-being than fully appreciated. On the other hand, perhaps the wellness 
education component of the HABIT was uniquely effective for QoL because it was led by 
psychologists, focused on self-efficacy (a priority for people with AD31), and focused on 
wellness beyond strictly cardiovascular health. Interestingly, when asked directly about which 
component of the intervention was most important, persons with MCI (pwMCI) and their care 
partners ranked the compensatory cognitive intervention first – above all other components – 
even though the wellness module was the most predictive of QOL at 1 year.31 

Early Identification and Intervention in the State of Delaware 
Although evidence for multicomponent interventions is still accumulating, there is a critical need 
and demand for services that can be implemented by clinicians working in healthcare settings 
with older adults at risk for and with early signs of dementia. The remaining sections of this 
article will provide a brief overview of some of the specific resources available to clinicians in 
the State of Delaware that focus on prevention and improving quality of life in older adults at 
risk for dementia. Readers are also directed to other articles in this issue. 

Memory Ambassadors – Brain Wellness Education and Memory Screening 
In 2017, a group called Memory Ambassadors was formed by clinicians within the Swank 
Center for Memory Care and Geriatric Consultation at ChristianaCare. This group travels to 
community sites (e.g., senior centers, senior living communities) to provide brain wellness 
education and free screenings of nutrition, balance, hearing, and memory to older adults 



throughout the State of Delaware. Faculty and clinicians who deliver this intervention are a 
collaborative, interdisciplinary team from ChristianaCare and the University of Delaware (UD), 
contributing skills from the fields of psychiatry, neuropsychology, speech-language pathology, 
social work, nutrition, and nursing. 
The Memory Ambassador program begins with a series of interactive presentations from 
members of the team addressing brain wellness education, nutrition, and fall risk reduction. The 
cognitive aging presentation is organized around an acronym, D.A.N.C.E.R.S: Disease 
Management, Physical Activity, Nutrition, Cognitive Stimulation, Social Engagement, 
Relaxation, and Successful Sleep. As discussed elsewhere,32 Dr. Ellison created this acronym to 
help adults remember the evidence-based strategies for enhancing cognitive aging. 
Following the presentations, the Memory Ambassadors’ program offers free confidential 
memory screenings to interested attendees. The memory screenings, based on a self-report 
interview and a performance test, are conducted by a member of our team – and their supervised 
graduate students – and last approximately 10 minutes. At the end of the screening, the team 
member provides feedback about the attendee’s performance and asks if they would like that 
information to be shared with their primary care clinician. Since 2017, close to 600 older adults 
have been screened by the program. In 2020, in the context of the COVID-19 pandemic, 
Memory Ambassadors transitioned to an online platform with good success. Interested older 
adults can sign up to attend an event free of charge, however, participation in online events 
requires stable internet and an electronic device. For more information on the Memory 
Ambassadors program, the reader is referred to the website: https://christianacare.org/es/swank-
memory-ambassadors-program/. 
Although the program began primarily as a service to the community, more systematic program 
evaluation is under way. This is important because the value of brain health education may be 
obscured by the use of education as a control condition in multicomponent intervention studies. 
For example, the control group in the FINGER trial met with the study nurse in person three 
times over 24 months, during which time the nurse took blood pressure, weight, hip and waist 
circumference, and blood samples. Participants in the control condition were then provided 
written information about the significance of these health metrics alongside advice for seeking 
medical care if needed.12 Interestingly, the findings from the FINGER trial indicated that 
participants in the control condition also improved their composite test score over 2 years, 
despite expected declines in cognition due to age.13 Of note, some have hypothesized that the 
small differences between the conditions may be due to the high quality of the wellness 
education for the control group - better than what is received by most older adults in the United 
States, especially given that many older adults do not have a primary care doctor or attend 
wellness exams.33,34 The value of brain health education is also indicated by the finding that 
across multicomponent interventions, the highest adherence rates have been observed for the 
components related to cardiovascular monitoring and nutritional counseling,23 suggesting these 
components are perceived to be useful and not burdensome. And the Mayo Clinic HABIT trial 
identified wellness education as the strongest predictor of Quality of Life at 1 year.30 

Proposal for a Delaware Center for Cognitive Aging Research 
For the past few years, faculty from the University of Delaware and ChristianaCare have 
conducted collaborative research that span the disciplines of medicine, neuropsychology, 
physiology, and engineering; with particular emphasis in cognitive and psychosocial 



assessment,35–37 compensatory cognitive rehabilitation,27,28,32 neurovascular anatomy and 
physiology, magnetic resonance elastography,38–40 and psychiatric interventions for mood and 
behavior.41–43 As discussed in Martens et al. (this issue) there is an effort to formally establish a 
Delaware Center for Cognitive Aging Research (DECCAR). The mission of this proposed center 
is to support and advance research, education, and clinical training in Alzheimer’s disease and 
related disorders, to improve the timeliness and accuracy of the diagnosis, therapeutic 
interventions, person-centered clinical care, and quality of life for patients across the continuum 
from typical aging to dementia and families. For more information on this proposal, the reader is 
referred to Martens et al. (this issue) and https://sites.udel.edu/memory-research/. This website 
also has educational resources for clinicians (e.g., a patient handout on D.A.N.C.E.R.S. 
protective factors) and ways to refer patients to clinical trials and other research studies in 
Delaware. 

Conclusion 
Alzheimer’s disease is and will continue to be a very significant public health problem, currently 
affecting approximately 19,000 Delawareans.8 Although there are no curative or disease-
modifying pharmacological treatments for AD, encouraging findings from the FINGER and 
MAPT trials have inspired significant efforts in Delaware aimed at behavioral preventive 
interventions and early identification of atypical cognitive decline. For up-to-date information 
about these efforts, the interested reader can visit the websites of the Memory Ambassador 
program (https://christianacare.org/es/swank-memory-ambassadors-program) and the online 
home of UD memory research, https://sites.udel.edu/memory-research. 
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