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Abstract

The first National Research Summit on Care, Services, and Supports for Persons with Dementia 

and Their Caregivers was held on October 16–17, 2017, at the National Institutes of Health. In this 

paper, participants from the Summit Session on Research on Care Needs and Supportive 

Approaches for Persons with Dementia summarize the state of the science, identify gaps in 

knowledge, and offer recommendations to improve science and practice in long-term care. 

Recommendations cover 4 areas focused on persons living with dementia: (1) symptoms 

(behavioral and psychological symptoms of dementia, function, cognition, and sleep); (2) 

dementia care settings (physical and social environments, home, and residential care); (3) living 

with dementia (living well with dementia, living alone with dementia, and living with dementia 

and intellectual and developmental disabilities); and (4) technology as a cross-cutting theme. The 

participants identify 10 of the most pressing research issues based on the findings from their 
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collective papers. Final Summit recommendations included those presented by session participants 

and will be used to advise federal agencies and other organizations that fund research.

Keywords

National Dementia Care Summit; research recommendations; dementia

The first National Research Summit on Care, Services, and Supports for Persons with 

Dementia and Their Caregivers was held on October 16–17, 2017, at the National Institutes 

of Health. The Research Summit was coordinated by the Office of the Assistant Secretary 

for Planning and Evaluation as part of the National Alzheimer’s Project Act (NAPA).

Following the passage of NAPA in 2011, 5 Research Summits have been held to identify the 

scientific road map that will achieve the goal of preventing, treating, and providing effective 

medical care for neurodegenerative diseases. These Summits focused primarily on 

biomedical issues. In contrast, the 2017 Research Summit sought to identify the state of the 

science and remaining gaps in knowledge around comprehensive care, services, and supports 

for persons with dementia and their caregivers. Importantly, the Summit focused on research 

needed to improve quality of care and quality of life across long-term care settings, and in a 

ground-breaking approach, was informed not only by experts within the scientific and 

service communities but by persons living with dementia. The final Summit report, released 

on April 27, 2018, will be used to advise federal agencies and other organizations that fund 

research (see: https://aspe.hhs.gov/national-research-summit-care-services-and-supports-

persons-dementia-and-their-caregivers).

In this article, participants from Session 1, “Research on Care Needs and Supportive 

Approaches for Persons with Dementia,” summarize the state of the science, identify 

knowledge gaps, and offer recommendations to improve science and practice. It is widely 

acknowledged that the evidence base for supporting care approaches and models where 

outcomes are specific to persons living with dementia is underdeveloped.1 Moreover, the 

success of care models and approaches has largely been determined by outcomes specified 

by investigators with little or no input from persons living with dementia.2

Because neurodegenerative diseases are chronic and progressive, they require ongoing 

comprehensive services and supports that respond to the changing needs of individuals and 

their caregivers. Accordingly, recommendations presented in this article are especially 

relevant to investigators, health care professionals, and policy makers who aim to improve 

post-acute and long-term care. They cover 4 areas: (1) symptoms (behavioral and 

psychological symptoms of dementia, physical function, cognition, and sleep); (2) living 

with dementia (living well with dementia, living alone with dementia, and living with 

dementia in the context of intellectual and developmental disabilities (IDD); (3) dementia 

care settings (physical and social environments; home-based dementia care [HBDC], and 

residential long-term care); and (4) technologies as a cross-cutting theme.
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Methods

Session presenters were selected by the NAPA Advisory Board and included experts who 

were asked to conduct an extensive literature review on their respective topic. Each presenter 

posed up to 6 research recommendations that were presented at the National Summit. 

Session 1 presenters then met in a closed session and were charged by the Advisory Board to 

achieve consensus on 10 of the most pressing research recommendations based on findings 

from their collective papers, feedback received from the Summit audience, and stakeholder 

groups who contributed pre-Summit reports. These 10 recommendations were shared with 

the Advisory Council who generated a final report of all-Session recommendations, 

including a process for establishing research milestones, accountability, and tracking of 

progress toward meeting milestones. Below is a synopsis of the 4 research areas covered by 

Session 1 presenters. The 10 research recommendations are listed in Table 1.

Symptoms

Behavioral and psychological symptoms of dementia (BPSDs)—The current 

real-world treatment of BPSD is often impressionistic. In contrast, a physician assessing a 

patient with shortness of breath recognizes it as a symptom rather than a direct medication 

target—for example, shortness of breath could represent pneumonia, a pulmonary embolism, 

or congestive heart failure. The workup for shortness of breath includes a thorough history 

and physical and laboratory work; treatment is rendered only after a complete assessment. In 

contrast, BPSDs are often treated purely as medication targets (eg, agitation = 

antipsychotic). This type of approach is problematic for 2 major reasons: (1) in many cases, 

psychotropic medications are not truly treating a particular BPSD, but rather being used for 

sedation, and (2) psychotropic medications are often associated with poor risk-benefit ratios, 

with side effects including mortality.3–5 Although ecobiopsychosocial treatments have a 

growing evidence base,6 they are not often used either first line or in a structured way in 

clinical settings.7 BPSDs need to be assessed with as much precision as other medical 

symptoms. Similar to shortness of breath, providers need to obtain a full symptom history/

description and consider causality across person (eg, pain), caregiver (eg, problems 

communicating in the dyad), and environmental (eg, over- or under-stimulation) factors.8 

Systematic algorithmic approaches for assessing and responding to potential underlying 

causes of BPSDs help lead to heuristic treatment planning. One example is the “DICE 

Approach” (Describe, Investigate, Create, Evaluate).9 Indeed, recent discourse has noted that 

because BPSDs are often considered “symptoms of dementia,” it is especially important to 

recognize that there is a cause to these symptoms.10

Current gaps in knowledge include the need to understand determinants of BPSDs so 

treatments can be tailored to modify person, caregiver, and environmental targets. 

Approaches like DICE could be used prerandomization to improve precision of treatment 

trials (eg, by removing agitation secondary to pain). In addition, such approaches could be 

used for trials combining pharmacologic and nonpharmacologic strategies to better target 

subjects who may need and respond to medication (eg, psychosis not caused by a modifiable 

factor).
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Physical function

Older adults with dementia are among the most functionally disabled groups. Moreover, they 

tend to decline more rapidly than would be anticipated with normal progression of dementia.
11 Factors influencing this decline include medical comorbidities, sedation, limited 

opportunity to engage in physical activity, and care interactions that are custodial rather than 

person-centered in nature.12–18

For individuals with moderate to severe cognitive impairment, physical assistance with care 

is often perceived as a threat, and results in resistance and other behavioral symptoms.19,20 

One solution to maintaining and improving function is though implementation of a Function 

Focused Care approach.12–15,21,22 Function Focused Care helps people with dementia 

engage in optimal function and physical activity during care interactions. Exercise 

interventions also help maintain function.23–27 Home-based interventions include Care of 

Persons with Dementia in their Environments (which evaluates the individual’s capability, 

optimizes the environment, and teaches caregivers to engage the person in functional tasks),
28 and the Tailored Activity Program which helps to maintain function through activity.29

Research needs regarding function include more uniform measures of function across 

studies, randomized trials to determine intervention efficacy, and theoretically based 

approaches to guide dissemination and implementation research. Interventions should be 

evaluated for treatment fidelity. Lastly, future research should consider genetic components 

influencing function and willingness to engage in functional activity among older adults 

with dementia, and also test the combined use of pharmacologic and behavioral 

interventions that optimize function.

Cognition

Neuronal plasticity is the brain’s ability to change when networks are activated by cognitive 

and physical stimulation.30 In individuals with mild cognitive impairment or dementia, 3 

cognitive enhancement approaches have been employed: cognitive stimulation with a range 

of activities typically administered in groups; cognitive training with guided tasks to 

improve specific areas like attention, memory, and problem solving; and cognitive 

rehabilitation with an emphasis on improving everyday life and preventing further 

deterioration.31,32 Meta-analyses suggested that cognitive training is not very effective, but 

cognitive stimulation may be useful in improving cognition as measured by the ADAS-Cog 

and MMSE.33,34 In a recent meta-analysis, computerized cognitive training showed some 

efficacy in mild cognitive impairment but not for persons with dementia.35 Three studies of 

Nintendo Wii as the intervention showed improved overall cognition and visuospatial skills 

compared to control groups.35

Several questions and issues remain to be resolved in cognition-related research: active 

therapeutic ingredients in these interventions remain unclear; few neuroimaging studies have 

examined brain function changes; and impacts of cognitive reserve and neuro-plasticity on 

therapeutic effects are inadequately understood. Optimal times to intervene, and with what 

frequency and intensity, require further study. How large and enduring are cognitive 

improvements, and at what stage of disease progression are they attenuated? Are therapeutic 
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effects limited to mild cognitive impairment, or can they extend to dementia? How best to 

manage expectancy effects in the absence of a true “double-blind” intervention is not yet 

resolved. Further work is needed to clarify which type of intervention is most effective and 

in which populations. The difficulty in demonstrating transfer of cognitive improvement to 

functional abilities is a major limitation, and raises the question of whether direct 

intervention to improve function over and above cognitive training is necessary. Finally, 

there is limited information on the impact of diet, exercise, and other factors on the efficacy 

of cognitive enhancement approaches.

Sleep

Disruptions in the circadian cycle, referred to as sleep-wake cycle disturbances, are common 

in individuals living with dementia36,37; they include reduced nighttime sleep, evening 

agitation, fragmented sleep, and increased daytime napping.38 These symptoms have 

profound effects on health and well-being in persons with dementia, including shorter 

survival time; increased risk for relocation to a shared residential setting; increased severity 

of neuropsychiatric symptoms; additional impairments to cognitive, physical, and affective 

functioning; and tremendous caregiver burden.39,40

Circadian rhythms are strongly influenced by regular physical, cognitive, and social 

activities that coordinate the appropriate timing of physiologic functions.41,42 Emerging 

research suggests that consistent timing of these activities may program anticipatory 

rhythms and synchronize circadian patterns.43,44

Research is needed to understand underlying mechanisms by which sleep disorders interact 

with dementia pathogenesis in order to help provide possible targets for the treatment of 

dementia. Research is also needed on the combined role of light and activity to meet the 

human need for novelty, timed for optimal participation, and that can be scaled into routine 

care.

Recommendations 1, 2, 3, 9, and 10 relate to symptoms.

Living With Dementia

Living well with dementia—The experience of the person living with dementia is 

virtually absent in the literature because of assumptions about the validity of self-report that 

have led investigators to rely on informant reports or observation.45 Most evidence for 

dementia care focuses on negative outcomes of neurodegenerative diseases. This focus has 

led to important interventions for clinical problems, but an emphasis on clinical problems to 

the exclusion of meaningful, positive outcomes can foster stigma and obfuscate 

opportunities for promoting well-being.46

The steering committee for the Research Summit included a group of stakeholders convened 

for and by persons living with dementia. In a series of pre-Summit focus groups they were 

asked what was important to them given their diagnosis of dementia. These stakeholders 

expressed their desire to remain active and involved with their communities, while reducing 

the stigma and financial burden associated with a dementia diagnosis. They felt that health 

care must extend beyond the case management approach and include individual preferences 
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and quality of life outcomes in care planning. They stressed that it is possible to live well 

with dementia, but, with few exceptions,47 little research has addressed ways to accomplish 

individual goals.

Recommendations put forth were as follows: methods for promoting autonomy, independent 

living, and the identification of preferences should be tested; psychosocial care practices and 

behavioral strategies should be developed to address neuropsychiatric symptoms as well as 

physical symptoms; more effective means to earlier diagnosis are needed; the experience of 

living with a cognitive disorder without an identified care partner/caregiver should be 

examined; and the financial burden of diagnosis, treatment, and research participation should 

be addressed.

Living alone with dementia—Studies indicate that 28% to 34% of people with dementia 

live alone.48–51 People with dementia who live alone, in contrast to those who live with 

others, are less likely to be diagnosed with the condition52 and to recognize their limitations, 

and are unlikely to seek the help they need.49,53 They are at high risk for numerous adverse 

events and outcomes, including self-neglect,54 malnutrition,50,53–56 accidental injury,56–59 

medication errors,56 financial exploitation,60,61 social isolation,49,55,62,63 and unattended 

wandering.55,64 We know very little about how to meet the long-term care needs of people 

living alone with dementia.

Recommendations for research include epidemiologic studies that describe the conditions 

and circumstances of people living alone with dementia and the social determinants that 

cause some of these individuals to have little or no support. Effective approaches for 

identifying dementia in people living alone should be developed and evaluated. Studies 

should be conducted to determine how community-based services can better meet their 

needs. Future research should also investigate whether and which assistive technologies can 

meet individual needs and mitigate safety concerns.

Living in the context of IDD—Prior to the National Research Summit, a workgroup 

organized by the National Task Group on Intellectual Disabilities and Dementia Practices, 

the Rehabilitation Research and Training Center on Developmental Disabilities and Health, 

and the Alzheimer’s Association examined research gaps and made recommendations 

pertaining to older adults with IDD. Although people with IDD face many of the same age-

related health issues that people without disabilities face, they may develop health issues at 

an earlier age. For them, the early signs of dementia are more difficult to diagnose and some 

have a shorter period of debilitation—especially those with Down syndrome.65 Also, most 

adults with IDD, including those with dementia, live with parents, many of whom have 

provided lifelong caregiving.66

The unique challenges of adults with IDD warrant inclusion of these individuals in general 

studies of dementia care. The National Task Group has developed practice guidelines67,68 

and a national training curriculum69 drawing on the dementia and IDD fields. Federal efforts 

can bridge the aging and disability service sectors as exemplified by the Administration on 

Community Living inclusion of IDD in dementia funding. There is a rich literature on career 

caregivers and family support models in aging and IDD that could inform dementia care 
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practices, and also extensive research on general dementia caregiving that has the potential 

to inform practice in IDD.

The workgroup recommended conducting comparative effectiveness research to study 

different integrative support models involving aging and IDD networks; increasing research 

on community programming that supports people living with family caregivers, as well as 

those living in a variety of supported living and group settings; and including persons with 

IDD and dementia and their families in research on dementia care.

Recommendations 4, 5, 6, 9, and 10 relate to living with dementia.

Dementia Care Settings

Physical and Social Environments

One distinctive characteristic of the work on environments for individuals living with 

dementia is that it has focused on positive attributes and ways to enhance quality of life. 

Moving forward, a more systematic framework of the core elements of well-being and their 

environmental correlates should be further developed.70,71 The majority of research to date 

has addressed shared residential settings. There is a need for deeper exploration of 

alternative residential options including co-housing, tiny houses, echo housing/granny-flats, 

and home sharing that help individuals live alone or with their chosen care partners. 

Technologies need to be more systematically evaluated to determine how they support 

individuals and their care partners. Product development and marketing research is not 

sufficient to safeguard consumers.

In nursing homes and assisted living communities, 2 central issues would benefit from 

deeper examination: group size and segregation. Although group sizes of households/

neighborhood units have been declining over the past 25 years, there is little understanding 

of the differential impact of groups of 8 to 10, 12 to 15, or 18 to 20 residents living together. 

Longitudinal studies are needed to tease out the differential impact of group size from 

program design and staff training/consistency issues. As regulations are changing and people 

with higher acuities are staying in assisted living through end-of-life, exploration of the 

costs/benefits of segregated living areas for these individuals versus being able to stay in one 

place is needed.

Home-Based Dementia Care

Prior to the Summit, a national panel convened by the Johns Hopkins Translational Aging 

Services Core in the Department of Psychiatry and Behavioral Sciences and the BrightFocus 

Foundation developed recommendations for shifting the dementia care paradigm from the 

clinic to the home. The rationale for this is strong: most older adults with dementia live in 

the community and are cared for by unpaid family caregivers. These older adults receive 

services in acute and long-term care settings that are rarely delivered as a comprehensive set 

of services. Fragmented and poorly coordinated care is associated with negative health 

outcomes and high costs, including excessive health care encounters and premature long-

term care placement.
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Comprehensive HBDC offers advantages over a clinic-based system: increased opportunities 

to identify and meet needs with greater ecological validity; ability to use a growing evidence 

base for interventions that target the caregiving dyad; ability to bridge long-term care 

services with other community supports; and potential cost savings associated with reduced 

health care encounters using preventive and safety measures delivered in the home.

Recommendations were as follows: HBDC should be considered the nexus of new long-term 

care models; new payment models that stimulate, reward, and support home care practices 

are needed; a skilled workforce spanning long-term care should be developed and equipped; 

new technologies to promote best practices must be tested, integrated, and deployed; and 

more effective development of value, understanding of competing local priorities and 

adaption, and improved communication about HBDC are needed. The full report of the 

consensus panel has been published elsewhere.72

Residential Long-term Care

Broadly speaking, long-term care includes the 15,640 nursing homes that care for 1.4 

million individuals—65% of whom have dementia—and the 30,200 assisted living (AL) 

residences that care for more than 835,000 individuals, 42% of who have dementia.73–75 

Within these settings, special dementia care grew over the last decades, now being offered in 

15% of nursing homes and 22% of AL residences75; however, research indicates that 

because specialization is variable and outcomes inconsistent, it is advisable to examine more 

discrete structures and processes to promote quality.76,77

Optimal dementia care in residential long-term care must recognize that residential care is a 

system of care. Consequently, it must recognize that structures (eg, type of residence) and 

processes (eg, roles assigned to staff) affect the provision of care, which then affects the 

experiences and outcomes of people with dementia and their family.73 In addition, optimal 

dementia care in long-term care must address the progressive nature of dementia, and be 

responsive to the fact that people living with dementia in residential settings typically have 

numerous comorbid conditions.

Evidence suggests 7 key areas in which there is need for research: because there is scant 

research that addresses optimal approaches to treat comorbid conditions in persons with 

dementia, it is necessary to develop and evaluate practices that integrate dementia care with 

care of other conditions; integrated medical models of care in AL merit research to 

determine the optimal manner in which to provide care; there are no available measures to 

determine optimal staffing ratios across diverse AL residences; transitions in care are 

common, and development and widespread adoption of dementia-related protocols for 

transitions in care are needed; few technological care aids were developed specifically for 

persons with dementia and so assistive technologies should be developed and evaluated 

with/for persons with dementia; although there are numerous evidence-based practices to 

attenuate BPSDs, few have been developed into protocols that can be readily used by 

providers; and it is necessary to develop and evaluate person-centered measures responsive 

to the complexity of the long-term care system.

Recommendations 7, 8, 9, and 10 relate to dementia care settings.
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Technologies as a Cross-Cutting Theme

We live in a world full of technologies. The challenge is to identify the most promising use 

cases and build strong evidence of what works. Based on reviews of the literature,78–84 

experience in the Oregon Center for Aging & Technology, and the recently formed NIH 

initiative, Collaborative Aging Research Using Technology, several themes have emerged to 

guide the successful use of technology for dementia. Technologies of greatest assistance and 

value are those that bring assessments out of the clinic into the community, reflecting 

everyday life. These technologies work optimally when they are unobtrusive. Conceptually, 

technologies provide assessment or intervention capabilities in major domains of function as 

well as caregiving itself.

Although there are a growing number of studies of the development and deployment of 

technologies for dementia care, the evidence base remains small relative to other dementia 

research areas. In general, the technologies are wide-ranging (eg, passive sensors, wearables, 

apps, integrated multidomain systems) and have been used in many types of assessments and 

interventions. Within a specific technology domain, there is variability in the devices or 

technologies used (hardware/software) and poor specification of the systems used and the 

analytic algorithms applied. This makes comparisons and replication of research 

challenging. There is little research on the usability of these technologies for persons with 

dementia, their caregivers, or researchers. Various benefits are mainly based on low-quality 

studies. Finally, a number of barriers to deployment of technologies in dementia care are 

prevalent, such as ease of use, research expertise, and costs.

This state of the science leads to these recommendations: feasibility research is still 

important—investigators should involve persons with dementia and their caregivers in the 

earliest stages of research and include iterative development designs as the norm; technology 

research needs to include more diverse populations with respect to ethnicity/culture and 

technical savvy/naïveté, and encompass the heterogeneity of dementia; different outcome 

measures are used in efficacy and effectiveness studies, making developing consensus on the 

use of device/sensor ontologies, data specifications, and outcome measures a priority; 

research into the effectiveness of technologies must move beyond explorative studies with 

more and adequately powered RCTs, as well as innovative designs (eg, adaptive, n-of-1); 

technologies should be embedded in “conventional” studies whenever possible.

Recommendation 10 relates to technologies as a cross-cutting theme.

Recommendations: Implications for Research, Practice, and Policy

The 10 most pressing research issues that emerged were the need for the following: more 

precise and valid measures of outcomes, including those meaningful to people living with 

dementia and at various stages of the disease (recommendations 1 and 2); improved 

methodological approaches in intervention research that consider the heterogeneity in 

diagnoses and stage of dementia, as well as the optimal timing of interventions, including 

use of multicomponent interventions for maximal effect (recommendation 3); greater 

understanding of the diversity of people living in diverse contexts throughout the trajectory 

of dementia (recommendations 4, 5, 6, and 8); more precise determination of optimal staff 
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mix for resident outcomes (recommendation 7); better integration of technological solutions 

into conventional studies (recommendation 9); and greater emphasis on implementation and 

dissemination science in areas where evidence exists (recommendation 10).

Implications for practice follow from these recommendations. Because dementia is 

progressive, assessments should be conducted on a regular basis to capture changes in 

cognition, symptoms, and function that impact individualized care planning and delivery. 

The person living with dementia and caregivers should be included as members of the health 

care team in assessment and care planning so that meaningful goals of care can be 

established (recommendation 1). Health care providers should be prepared to meet the needs 

of diverse populations living with dementia (recommendations 4, 5, and 6) and to ensure that 

options for long-term care provide the best fit for quality of life (recommendation 8). 

Finally, optimal staff mix and ratios in communal living sites should be determined based on 

desired resident outcomes for health and well-being (recommendation 7).

There are implications for policy as well. Policy should be informed by research data, but to 

date there is no strong evidence that the National Partnership has increased the use of 

effective nonpharmacologic strategies for BPSDs (recommendation 2). There is a need for 

community programing and education that will support the independence of individuals 

living with dementia as long as possible (recommendations 5 and 9). Across the trajectory of 

dementia, fundamental changes will need to be made in Medicare and Medicaid covered 

benefits to achieve cost-effective outcomes that promote quality of life (recommendations 4, 

5, 7, and 8). Considering the rapid growth of Medicare Advantage plans and their entry into 

the dually eligible population market, it will be critical for those administering these plans to 

work closely with providers at the local level to ensure that these recommendations are 

implemented. Finally, at the state level, Medicaid and state-funded home and community-

based waiver programs should heed these recommendations and work with providers to 

implement them to the benefit of persons and families facing the daily challenges of 

dementia.

Acknowledgments

The Sponsors of the National Research Summit on Dementia Care had no role in the preparation of this paper.

The following authors report disclosures: A.K. receives grant support (research) from the National Institute of 
Nursing Research, German Research Foundation. R.H. F. receives grant support (research) from the National 
Institute of Aging, Patient Centered Outcomes Research Institute, National Institute for Occupational Safety and 
Health. M.C. receives grant support (research) from the National Institute of Aging. N.A.H. receives grant support 
(Research) from the National Institute of Nursing Research. J.K. receives grant support (research) from the National 
Institute of Aging. C.L. receives grant support (research or CME) from the National Institute of Mental Health, 
National Institute of Aging, Associated Jewish Federation of Baltimore, Weinberg Foundation, Forest, Glaxo-
Smith-Kline, Eisai, Pfizer, Astra-Zeneca, Lilly, Ortho-McNeil, Bristol-Myers, Novartis, National Football League, 
Elan, Functional Neuromodulation; is a consultant/advisor for Astra-Zeneca, Glaxo-Smith Kline, Eisai, Novartis, 
Forest, Supernus, Adlyfe, Takeda, Wyeth, Lundbeck, Merz, Lilly, Pfizer, Genentech, Elan, NFL Players 
Association, NFL Benefits Office, Avanir, Zinfandel, BMS, Abvie, Janssen, Orion, Otsuka, Astellas, and Merck; 
and receives honorarium or travel support from Pfizer, Forest, Glaxo-Smith Kline, and Health Monitor. B.R. 
receives grant support (research) from the National Institute of Nursing Research, National Institute of Aging. 
D.P.D. receives grant support (research) from the National Institute of Aging, Avanir Pharmaceuticals; and is on the 
scientific advisory boards (all are pharmaceutical companies) of Axovant, Eisai, Genentech, and Acadia. T.H. 
receives grant support (research) from the National Institute on Disability, Independent Living and Rehabilitation 
Research. S.Z. receives grant support (research) from the National Institute of Aging.

Kolanowski et al. Page 10

J Am Med Dir Assoc. Author manuscript; available in PMC 2019 March 27.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Funding Sources for The National Research Summit on Care, Services, and Supports for Persons with Dementia 
and Their Caregivers was made possible by: The Foundation for the National Institutes of Health; Alzheimer’s 
Association; Leaders Engaged on Alzheimer’s Disease; Us Against Alzheimer’s; Accelerate Cure/Treatments for 
Alzheimer’s Disease; American Association of Retired Persons; Association for Frontotemporal Degeneration; 
Avanir Pharmaceuticals; Biogen: Home Instead Senior Care; and WellMed Charitable Foundation.

References

1. Naylor MD, Karlawish JH, Arnold SE, et al. Advancing Alzheimer’s disease diagnosis, treatment, 
and care: Recommendations from the Ware Invitational summit. Alzheimers Dement 2012;8:445–
452. [PubMed: 22959699] 

2. Patient-centered Outcomes Research Institute. Dementia Methods Pre-Summit Summary and 
Recommendations Available at: https://aspe.hhs.gov/system/files/pdf/257891/
DementiaMethods.pdf; 2017. Accessed October 10, 2017.

3. Maust DT, Kim HM, Seyfried LS, et al. Antipsychotics, other psychotropics, and the risk of death in 
patients with dementia: Number needed to harm. JAMA Psychiatry 2015;72:438–445. [PubMed: 
25786075] 

4. Kales HC, Valenstein M, Kim HM, et al. Mortality risk in patients with dementia treated with 
antipsychotics versus other psychiatric medications. Am J Psychiatry 2007;164:1568–576. quiz 
1623. [PubMed: 17898349] 

5. Kales HC, Kim HM, Zivin K, et al. Risk of mortality among individual antipsychotics in patients 
with dementia. Am J Psychiatry 2012;169:71–79. [PubMed: 22193526] 

6. Brodaty H, Arasaratnam C. Meta-analysis of nonpharmacological interventions for neuropsychiatric 
symptoms of dementia. Am J Psychiatry 2012;169: 946–953. [PubMed: 22952073] 

7. Cohen-Mansfield J, Juravel-Jaffe A, Cohen A, et al. Physicians’ practice and familiarity with 
treatment for agitation associated with dementia in Israeli nursing homes. Int Psychogeriatr 
2013;25:236–244. [PubMed: 23174135] 

8. Kolanowski A, Boltz M, Galik E, et al. Determinants of behavioral and psychological symptoms of 
dementia: A scoping review of the evidence. Nurs Outlook 2017;65:515–529. [PubMed: 28826872] 

9. Kales HC, Gitlin LN, Lyketsos CG. Detroit Expert Panel on Assessment and Management of 
Neuropsychiatric Symptoms of Dementia. Management of neuropsychiatric symptoms of dementia 
in clinical settings: Recommendations from a multidisciplinary expert panel. J Am Geriatr Soc 
2014;62:762–769. [PubMed: 24635665] 

10. Zimmerman S, Katz PR, Sloane PD, et al. Language as an application of mindfulness. J Am Med 
Dir Assoc 2018;19:375–377. [PubMed: 29704926] 

11. Carpenter GI, Hastie CL, Morris JN, et al. Measuring change in activities of daily living in nursing 
home residents with moderate to severe cognitive impairment. BMC Geriatr 2006;6:7. [PubMed: 
16584565] 

12. Galik E. Function-focused care for LTC residents with moderate-to-severe dementia: A social 
ecological approach. Ann Long Term Care 2010;18:27–32.

13. Galik EM, Resnick B, Pretzer-Aboff I. “Knowing what makes them tick”: Motivating cognitively 
impaired older adults to participate in restorative care. Int J Nurs Pract 2009;15:48–55. [PubMed: 
19187169] 

14. Resnick B, Gruber-Baldini AL, Galik E, et al. Changing the philosophy of care in long-term care: 
Testing of the restorative care intervention. Gerontologist 2009;49:175–184. [PubMed: 19363013] 

15. Resnick B, Gruber-Baldini AL, Zimmerman S, et al. Nursing home resident outcomes from the 
Res-Care intervention. J Am Geriatr Soc 2009;57: 1156–1165. [PubMed: 19570158] 

16. Scherder EJ, Bogen T, Eggermont LH, et al. The more physical inactivity, the more agitation in 
dementia. Int Psychogeriatr 2010;22:1203–1208. [PubMed: 20813077] 

17. Slaughter SE, Wagg AS, Jones CA, et al. Mobility of Vulnerable Elders Study: Effect of the sit-to-
stand activity on mobility, function, and quality of life. J Am Med Dir Assoc 2015;16:138–143. 
[PubMed: 25271194] 

18. Cohen-Mansfield J, Jensen B, Resnick B, Norris M. Knowledge of and attitudes toward 
nonpharmacological interventions for treatment of behavior symptoms associated with dementia: 

Kolanowski et al. Page 11

J Am Med Dir Assoc. Author manuscript; available in PMC 2019 March 27.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

https://aspe.hhs.gov/system/files/pdf/257891/DementiaMethods.pdf
https://aspe.hhs.gov/system/files/pdf/257891/DementiaMethods.pdf


A comparison of physicians, psychologists, and nurse practitioners. Gerontologist 2011;52:34–45. 
[PubMed: 22075773] 

19. Mahoney EK, Hurley AC, Volicer L, et al. Development and testing of the Resistiveness to Care 
Scale. Res Nurs Health 1999;22:27–38. [PubMed: 9928961] 

20. Maren S. Building and burying fear memories in the brain. Neuroscientist 2005;11:89–99. 
[PubMed: 15632281] 

21. Resnick B, Galik E, Boltz M, Pretzer-Aboff I. Restorative Care Nursing for Older Adults New 
York, NY: Springer; 2011.

22. Resnick B, Kolanowski A, Van Haitsma K, et al. Pilot testing of the EIT-4-BPSD Intervention. Am 
J Alzheimers Dis Other Demen 2016;31:570–579. [PubMed: 27609932] 

23. Hauer K, Schwenk M, Zieschang T, et al. Physical training improves motor performance in people 
with dementia: A randomized controlled trial. J Am Geriatr Soc 2012;60:8–15. [PubMed: 
22211512] 

24. Henwood T, Neville C, Baguley C, et al. Physical and functional implications of aquatic exercise 
for nursing home residents with dementia. Geriatr Nurs 2015; 36:35–39. [PubMed: 25453191] 

25. McCaffrey R, Park J, Newman D, Hagen D. The effect of chair yoga in older adults with moderate 
and severe Alzheimer’s disease. Res Gerontol Nurs 2014; 7:171–177. [PubMed: 24568209] 

26. Potter R, Ellard D, Rees K, Thorogood M. A systematic review of the effects of physical activity 
on physical functioning, quality of life and depression in older people with dementia. Int J Geriatr 
Psychiatry 2011;26:1000–1011. [PubMed: 21905096] 

27. Boockvar KS, Teresi JA, Inouye SK. Preliminary data: An adapted Hospital Elder Life Program to 
prevent delirium and reduce complications of acute illness in long-term care delivered by certified 
nursing assistants. J Am Geriatr Soc 2016; 64:1108–1113. [PubMed: 27160212] 

28. Gitlin LN, Winter L, Dennis MP, et al. A biobehavioral home-based intervention and the well-
being of patients with dementia and their caregivers: The COPE randomized trial. JAMA 
2010;304:983–991. [PubMed: 20810376] 

29. Gitlin LN, Arthur P, Piersol C, et al. Targeting behavioral symptoms and functional decline in 
dementia: A randomized clinical trial. J Am Geriatr Soc 2018; 66:339–345. [PubMed: 29192967] 

30. Buschert V, Bokde AL, Hampel H. Cognitive intervention in Alzheimer disease. Nat Rev Neurol 
2010;6:508–517. [PubMed: 20717104] 

31. Cipriani G, Bianchetti A, Trabucchi M. Outcomes of a computer-based cognitive rehabilitation 
program on Alzheimer’s disease patients compared with those on patients affected by mild 
cognitive impairment. Arch Gerontol Geriatr 2006; 43:327–335. [PubMed: 16451811] 

32. Kinsella GJ, Mullaly E, Rand E, et al. Early intervention for mild cognitive impairment: A 
randomised controlled trial. J Neurol Neurosurg Psychiatry 2009;80:730–736. [PubMed: 
19332424] 

33. Bahar-Fuchs A, Clare L, Woods B. Cognitive training and cognitive rehabilitation for mild to 
moderate Alzheimer’s disease and vascular dementia. Cochrane Database Syst Rev; 
2013:CD003260.

34. Huntley J, Gould R, Liu K, et al. Do cognitive interventions improve general cognition in 
dementia? A meta-analysis and meta-regression. BMJ Open 2015; 5:e0052477.

35. Hill NT, Mowszowski L, Naismith SL, et al. Computerized cognitive training in older adults with 
mild cognitive impairment or dementia: A systematic review and meta-analysis. Am J Psychiatry 
2017;174:329–340. [PubMed: 27838936] 

36. Guarnieri B, Adorni F, Musicco M, et al. Prevalence of sleep disturbances in mild cognitive 
impairment and dementing disorders: A multicenter Italian clinical cross-sectional study on 431 
patients. Dement Geriatr Cogn Disord 2012;33: 50–58. [PubMed: 22415141] 

37. Zhang F, Zhong R, Li S, et al. The missing link between sleep disorders and age-related dementia: 
Recent evidence and plausible mechanisms. J Neural Transm 2017;124:559–568. [PubMed: 
28188439] 

38. Wennberg AM, Wu MN, Rosenberg PB, Spira AP. Sleep disturbance, cognitive decline, and 
dementia: A review. Semin Neurol 2017;37:395–406. [PubMed: 28837986] 

39. Sterniczuk R, Theou O, Rusak B, Rockwood K. Sleep disturbance is associated with incident 
dementia and mortality. Curr Alzheimer Res 2013;10: 767–775. [PubMed: 23905991] 

Kolanowski et al. Page 12

J Am Med Dir Assoc. Author manuscript; available in PMC 2019 March 27.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



40. Cross N, Terpening Z, Rogers N, et al. Napping in older people “at risk” of dementia: 
Relationships with depression, cognition, medical burden and sleep quality. J Sleep Res 
2015;24:494–502. [PubMed: 26096839] 

41. Ancoli-Israel S, Klauber MR, Jones DW, et al. Variations in circadian rhythms of activity, sleep, 
and light exposure related to dementia in nursing-home patients. Sleep 1997;20:18–23. [PubMed: 
9130329] 

42. Safi A, Hodgson N. Timing of activities and their effects on circadian rhythm in the elderly with 
dementia: A literature review. J Sleep Disord Ther 2014;3:176.

43. Hopkins S, Lloyd Morgan P, JM Schlangen L, et al. Blue-enriched lighting for older people living 
in care homes: Effect on activity, actigraphic sleep, mood and alertness. Curr Alzheimer Res 
2017;14:1053–1062. [PubMed: 28595523] 

44. Yamanaka Y, Waterhouse J. Phase-adjustment of human circadian rhythms by light and physical 
exercise. J Sports Med Phys Fitness 2016;5:287–299.

45. Kolanowski A, Hoffman L, Hofer SM. Concordance of self-report and informant assessment of 
emotional well-being in nursing home residents with dementia. J Gerontol B Psychol Sci Soc Sci 
2007;62B:P20–P27.

46. Fazio S, Pace D, Maslow K, et al. Alzheimer’s Association dementia care practice 
recommendations. Gerontologist 2018;58(suppl 1):S1–S9. [PubMed: 29361074] 

47. Jennings LA, Palimaru A, Corona MG, et al. Patient and caregiver goals for dementia care. Qual 
Life Res 2017;26:685–693. [PubMed: 28000094] 

48. Amjad H, Roth DL, Samus QM, et al. Potentially unsafe activities and living conditions of older 
adults with dementia. J Am Geriatr Soc 2016;64: 1223–1232. [PubMed: 27253366] 

49. Wattmo C, Londos E, Minthon L. Solitary living in Alzheimer’s disease over 3 years: Association 
between cognitive and functional impairment and community-based services. Clin Interv Aging 
2014;9:1951–1962. [PubMed: 25484578] 

50. Nourhashemi F, Amouyal-Barkate K, Gillette-Guyonnet S, et al. Living alone with Alzheimer’s 
disease: Cross-sectional and longitudinal analysis in the REAL.FR Study. J Nutr Health Aging 
2005;9:117–120. [PubMed: 15791356] 

51. Ebly EM, Hogan DB, Rockwood K. Living alone with dementia. Dement Geriatr Cogn Disord 
1999;10:541–548. [PubMed: 10559572] 

52. Lehmann SW, Black BS, Shore A, et al. Living alone with dementia: Lack of awareness adds to 
functional and cognitive vulnerabilities. Int Psychogeriatr 2010;22:778–784. [PubMed: 20478092] 

53. Miranda-Castillo C, Woods B, Orrell M. People with dementia living alone: What are their needs 
and what kind of support are they receiving? Int Psychogeriatr 2010;22:607–617. [PubMed: 
20214844] 

54. Evans D, Price K, Meyer J. Home alone with dementia. SAGE Open 2016;6.

55. Gould E, Maslow K, Wiener J, Yuen P. Issue brief: Providing services for people with dementia 
who live alone Prepared by the ADSSP National Resource Center for the U.S. Administration on 
Aging Available at: http://www.nasuad.org/hcbs/article/providing-services-people-dementia-who-
live-alone. Accessed March 28, 2018.

56. Bourgeois J, Couturier P, Tyrrell J. Safety at home for people with dementia: Preliminary 
evaluation of situations-at-risk in a French geriatric memory clinic. Psychol Neuropsychiatr Vieil 
2009;7:213–224. [PubMed: 19720582] 

57. Douglas A, Letts L, Richardson J. A systematic review of accidental injury from fire, wandering 
and medication self-administration errors for older adults with and without dementia. Arch 
Gerontol Geriatr 2011;52:e1–e10. [PubMed: 20334937] 

58. Kibayashi K, Sumida T, Shojo H, Hanada M. Dementing diseases among elderly persons who 
suffered fatal accidents: A forensic autopsy study. Am J Forensic Med Pathol 2007;28:73–79. 
[PubMed: 17325470] 

59. Cooney LM, Kennedy GJ, Hawkins KA, Hurme SB. Who can stay at home? Assessing the 
capacity to choose to live in the community. Arch Intern Med 2004;164:357–360. [PubMed: 
14980985] 

Kolanowski et al. Page 13

J Am Med Dir Assoc. Author manuscript; available in PMC 2019 March 27.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

http://www.nasuad.org/hcbs/article/providing-services-people-dementia-who-live-alone
http://www.nasuad.org/hcbs/article/providing-services-people-dementia-who-live-alone


60. Acierno R, Hernandez MA, Amstadter AB, et al. Prevalence and correlates of emotional, physical, 
sexual, and financial abuse and potential neglect in the United States: The National Elder 
Mistreatment Study. Am J Public Health 2010;100:292–297. [PubMed: 20019303] 

61. Peterson JC, Burnes DP, Caccamise PL, et al. Financial exploitation of older adults: A population-
based prevalence study. J Gen Intern Med 2014;29: 1615–1623. [PubMed: 25103121] 

62. Svanström R, Sundler AJ. Gradually losing one’s foothold—A fragmented existence when living 
alone with dementia. Dementia 2015;14:145–163. [PubMed: 24339094] 

63. Harris PB. The experience of living alone with early stage Alzheimer’s disease: What are the 
person’s concerns? Alzheimer’s Care Today 2006;7:84–94.

64. Rowe MA, Glover JC. Antecedents, descriptions and consequences of wandering in cognitively-
impaired adults and the Safe Return (SR) program. Am J Alzheimers Dis Other Demen 
2001;16:344–352. [PubMed: 11765859] 

65. Strydom A, Shooshtari S, Lee L, et al. Dementia in older adults with intellectual disabilities—
Epidemiology, presentation, and diagnosis. J Policy Pract Intellect Disabil 2010;7:96–110.

66. Braddock DL, Hemp R, Tanis ES, et al. The State of the States in Intellectual and Developmental 
Disabilities, 2017 Washington, DC: American Association on Intellectual and Developmental 
Disabilities; 2017.

67. Bishop KM, Hogan M, Janicki MP, et al. Guidelines for dementia-related health advocacy for 
adults with intellectual disability and dementia: National Task Group on Intellectual Disabilities 
and Dementia Practices. Intellect Dev Disabil 2015;53:2–29. [PubMed: 25633379] 

68. Jokinen N, Janicki MP, Keller SM, et al. Guidelines for structuring community care and supports 
for people with intellectual disabilities affected by dementia. J Policy Pract Intellect Disabil 
2013;10:1–24.

69. Janicki MP, Keller SM. Viability of a dementia advocacy effort for adults with intellectual 
disability: Using a national task group approach. J Policy Pract Intellect Disabil 2014;11:176–191.

70. Calkins M. Memory care and Alzheimer’s units. In: Devlin A, editor. Environmental Psychology 
and Human Well-Being Atlanta, GA: Elsevier; 2018.

71. Calkins MP. From research to application: Supportive and therapeutic environments for people 
living with dementia. Gerontologist 2018;58(suppl 1): S114–S128. [PubMed: 29361065] 

72. Samus QM, Black BS, Bovenkamp D, et al. Home is where the future is: The BrightFocus 
Foundation consensus panel on dementia care. Alzheimers Dement 2018;14:104–114. [PubMed: 
29161539] 

73. Donabedian A. Evaluating the quality of medical care. Milbank Q 2005;83: 691–729. [PubMed: 
16279964] 

74. Centers for Medicare & Medicaid Services. Nursing Home Data Compendium 2015 Edition 
Washington, DC: Department of Health & Human Services; 2015.

75. Harris-Kojetin L, Sengupta M, Park-Lee E, et al. Long-term care providers and services users in 
the United States: Data from the National Study of Long-Term Care Providers, 2013–2014. Vital 
Health Stat 3 2016;38 x–xii, 1–105.

76. Lai CK, Yeung JH, Mok V, Chi I. Special care units for dementia individuals with behavioural 
problems. Cochrane Database Syst Rev; 2009:CD006470.

77. Zimmerman S, Anderson WL, Brode S, et al. Systematic review: Effective characteristics of 
nursing homes and other residential long-term care settings for people with dementia. J Am 
Geriatr Soc 2013;61:1399–1409. [PubMed: 23869936] 

78. Ienca M, Fabrice J, Elger B, et al. Intelligent assistive technology for Alzheimer’s disease and 
other dementias: A systematic review. J Alzheimers Dis 2017;56: 1301–1340. [PubMed: 
28222516] 

79. Liu L, Stroulia E, Nikolaidis I, et al. Smart homes and home health monitoring technologies for 
older adults: A systematic review. Int J Med Inform 2016;91: 44–59. [PubMed: 27185508] 

80. Lyons BE, Austin D, Seelye A, et al. Pervasive computing technologies to continuously assess 
Alzheimer’s disease progression and intervention efficacy. Front Aging Neurosci 2015;7:102. 
[PubMed: 26113819] 

81. Meiland F, Innes A, Mountain G, et al. Technologies to support community-dwelling persons with 
dementia: A position paper on issues regarding development, usability, effectiveness and cost-

Kolanowski et al. Page 14

J Am Med Dir Assoc. Author manuscript; available in PMC 2019 March 27.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



effectiveness, deployment, and ethics. JMIR Rehabil Assist Technol 2017;4:e1. [PubMed: 
28582262] 

82. Pillai JA, Bonner-Jackson A. Review of information and communication tech- nology devices for 
monitoring functional and cognitive decline in Alzheimer. J Healthc Eng 2015;6:71–84. [PubMed: 
25708378] 

83. Topo P. Technology studies to meet the needs of people with dementia and their caregivers: A 
literature review. J Appl Gerontol 2009;28:5–37.

84. Van der Roest HG, Wenborn J, Pastink C, et al. Assistive technology for memory support in 
dementia. Cochrane Database Syst Rev; 2017:CD009627.

Kolanowski et al. Page 15

J Am Med Dir Assoc. Author manuscript; available in PMC 2019 March 27.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Kolanowski et al. Page 16

Table 1

Recommendations for Advancing Research on Care Needs and Supportive Approaches for Persons With 

Dementia

Symptoms

 1. Develop/identify measures that capture intervention outcomes that are meaningful to people living with dementia.

   a. refine current measures of function, pain, and quality-of-life (QoL) so they can be used in these populations.

   b. develop measures of cognition and function that are sensitive to stage of dementia.

   c. develop measures that adequately assess specific BPSD (aggression, apathy, etc).

   d. develop methods to improve the validity of self-report of outcomes.

 2. Identify specific determinants of behavioral and psychological symptoms and function so that interventions can be tailored with greater 
precision (eg, determine the impact of circadian rhythms, caregiver, and environmental factors on BPSD and function).

 3. Improve methodological approaches used in studies of dementia care, services, and supports.

   a. for interventions: determine stage of dementia, timing of intervention, duration and dose when the intervention is most effective; 
determine mechanisms of intervention action and identify for what outcomes interventions are effective.

   b. select appropriate control conditions that avoid outcome expectancy.

   c. conduct studies that test combinations of treatments using adaptive designs.

   d. use mixed methods with special attention to capturing outcomes meaningful to people living with dementia.

Living with Dementia

 4. Determine the impact of, and ways to overcome, financial burden on access to care and services, and improve research participation and 
QoL for diverse populations living with dementia.

 5. Conduct epidemiologic studies using new or existing data sets that describe and explain the needs and care circumstances of people living 
with dementia in diverse contexts, including those living alone with dementia.

 6. Build capacity to conduct care research through existing or new centers on diverse populations with dementia (eg, individuals with 
intellectual disabilities, LGBT individuals)

Dementia Care Settings

 7. Determine optimal staff mix, ratios, and models of care in assisted living, to promote health and well-being.

 8. Determine desired housing/living options for persons with dementia throughout the trajectory of the disease, and the related outcomes for 
persons living with dementia (eg, engagement, mood/affect), their family members (eg, satisfaction, participation), and the staff who serve as 
care partners (eg, satisfaction, turnover).

Technologies as a Cross-cutting Theme

 9. Conduct developmental research on technology solutions that are responsive to the needs of different stakeholders in dementia care across 
settings and that build on existing technologies.

Across All Topics

 10. Conduct dissemination and implementation trials of effective approaches/models of care.

BPSD, behavioral and psychological symptoms of dementia; LGBT, lesbian, gay, bisexual, transgender; QoL, quality of life.
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