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One in 5 Americans experiences disability that affects their daily function

because of impairments in mobility, impairments in cognitive function,

sensory impairment, or communication impairment. The need for rehabilitation

strategies to optimize function and reduce disability is a clear priority for research to

address this public health challenge. The National Institutes of Health (NIH)

recently published a Research Plan on Rehabilitation that provides a set of priorities

to guide the field over the next 5 years (Eunice Kennedy Shriver National Institute

of Child Health and Human Development [NICHD] & NIH Medical Re-

habilitation Coordinating Committee [MRCC], 2016). The plan was developed

with input from multiple institutes and centers within the NIH, the National

Advisory Board for Medical Rehabilitation Research (NABMRR), and the public.

This article provides an overview of the need for this research plan, an outline of its

development, and a listing of six priority areas for research. NIH is committed to

working with all stakeholder communities engaged in rehabilitation research to

track progress made on these priorities and to work to advance the science of

medical rehabilitation.

Between 53 and 57 million Americans—about 1 in 5—have a disability of

some kind (Brault, 2012; Courtney-Long et al., 2015). Thirty-three million

of these Americans have a disability that makes it difficult for them to carry

out daily activities ranging from attending school or work to daily physical

care. The range of disabilities, whether in mobility, cognition, sensory im-

pairment, or communication, represents a significant public health challenge.

In addition, disability also affects those who support or care for people with
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disabilities. Based on a 2015 study, the AARP Public

Policy Institute and the National Alliance for Caregiv-

ing (2015) estimates that the United States is home to

approximately 43.5 million caregivers. Clearly, given the

percentage of the population affected by these challenges,

identifying effective means to promote optimal function

and reduce disability is a priority for research.

The extent of disability in the United States and its

widespread public health impact requires a response aimed

at improving function, activity, and participation for people

with disabilities and their families. NIH initiated this re-

sponse in 1990, after the passage of a law that created the

National Center for Medical Rehabilitation Research

(NCMRR). The Center published a rehabilitation research

plan in 1993 that guided the development of this scientific

field in its nascent stages (NICHD, NIH, & U.S. De-

partment of Health and Human Services, 1993). Since the

publication of that document, NIH has invested in

building capacity in the field through the funding of re-

search grants and infrastructure networks in rehabilitation,

training new scientists, and supporting small businesses

developing solutions.

In 2012, the director of NIH convened a Blue Ribbon

Panel on Medical Rehabilitation Research to assess the

state of rehabilitation research at NIH and determine how

NCMRR andNIH can catalyze and support rehabilitation

research across the entire agency. One of the panel’s rec-

ommendations was to “develop a research plan that in-

cludes a trans-NIH strategic plan to tackle rehabilitation

problems” (NICHD & NIH MRCC, 2016, p. 8). In

2015, NCMRR, the NIH MRCC, and NABMRR initi-

ated an update to the 1993 plan. The new plan, presented

here, is built upon progress made over the past two de-

cades, especially an increased capacity to embark on new

research efforts that address remaining and new challenges

in the field.

The primary aims of rehabilitation research at NIH

are to improve rehabilitation and habilitation outcomes

for individuals with disabilities and to gain knowledge

about the underlying diseases that cause disability. For the

purpose of this plan, rehabilitation research includes the

study of mechanisms, interventions, and methods that

improve, restore, or replace lost, underdeveloped, or de-

teriorating function for people with disabilities in the

context of their environment. Function includes a per-

son’s use of body systems, ability to complete activities

and participate in society, and satisfaction with quality of

life. Despite incredible progress in rehabilitation research

over the past 20 years, new directions and challenges are

apparent and underlie the need for new priorities to drive

rehabilitation science.

The plan presented below represents an integrated

and comprehensive vision from stakeholders across

NIH. Because of the breadth of the conditions, diseases,

and approaches addressed by participating NIH in-

stitutes and centers (ICs), each of the ICs supports

rehabilitation research in its respective mission areas.

This plan will coordinate and guide NIH’s support

for programs to advance the science of rehabilitation

medicine across the conditions, diseases, and syndromes

that challenge individuals with disabilities, optimizing

these individuals’ ability to function, to address envi-

ronmental barriers, and to ensure that personal factors

are included in the rehabilitation intervention. What

follows are the six priority research areas that NIH will

support as goals for development in the rehabilitation

research arena. The full plan is available online and

contains more detail about the development of the plan,

the rationale behind the priority areas, and examples of

research relevant to the priority areas (NICHD & NIH

MRCC, 2016).

A. Rehabilitation Across the Lifespan

1. Increase the quality of evidence for rehabilitation in-

terventions in populations of people with disabilities

across the lifespan (pediatric, adult, and geriatric)

through increased focus on the design, dose, intensity,

timing, mechanisms, and specified targets and out-

comes of these interventions.

2. Through basic, translational, and clinical research, de-

termine the methods by which lifestyle and wellness

interventions can promote health and prevent and treat

comorbidities in individuals with disabilities.

3. Address symptoms and secondary conditions associated

with disability through the development, adaptation,

or evaluation of interventions (e.g., pain, cognitive im-

pairment, depression). Determine methods to address

symptom burden and improve health-related quality

of life.

4. Investigate the nature of health disparities and their

impact on the implementation and effectiveness of

rehabilitation interventions.

5. Identify and test care delivery models during periods

of lifespan transition (e.g., from home to school, from

childhood to adolescence, from adolescence to adult-

hood, from adulthood to late life) that enable the

highest level of benefit from health interventions.

6. Through longitudinal and population-based cohort

studies, determine the natural history of conditions

that cause disability and common secondary condi-

tions that develop over the life course.
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B. Community and Family

1. Develop self-management strategies that can be imple-

mented in community settings to promote quality of

life by helping individuals better understand and man-

age disabilities and achieve and maintain independence.

2. Examine the stressors, challenges, and benefits experi-

enced by caregivers of individuals with disabilities, and

examine the impact of these on the health of the care-

giver and the care recipient.

3. Develop and test interventions that address stress

and burden and maximize benefits and resilience in

caregivers.

4. Examine the impact of sociodemographic influences

on the outcomes of rehabilitation interventions.

5. Determine the ways in which individuals with disabil-

ities can partner with caregivers and care providers as

active members of the rehabilitation team, either in

promotion adherence and assistance with in-facility or

home-based care or in setting treatment goals to op-

timize outcomes.

C. Technology Use and Development

1. Advance the use of telehealth in rehabilitation assess-

ment, delivery, and adherence monitoring.

2. Advance the use of assistive technologies, noninvasive

sensors, and mobile health (mHealth) approaches in

rehabilitation science.

3. Provide an evidence base for device development,

manufacturing, and implementation for individuals with

disabilities, including methods to incorporate needs and

preferences of users.

4. Support research to better define new and innovative

metrics and outcomes of interest in the use of various

technologies in rehabilitation.

5. Encourage the use of computational models for de-

signing and developing new rehabilitation technolo-

gies and for evaluating their functional outcomes.

6. Support technology development that incorporates mon-

itoring and remote access in the acquisition, analysis, and

monitoring of data from individuals who are receiving

care or continued support in their homes.

D. Research Design and Methodology

1. Expand the evidence base for specific treatment inter-

ventions and approaches with an emphasis on validated

protocols associated with improved outcomes for con-

ditions that cut across populations of individuals with

disabilities (e.g., spasticity, bowel and bladder control,

sexual function, gait disturbance).

2. Conduct both efficacy and effectiveness trials, includ-

ing not only randomized clinical trials but also adaptive

and pragmatic trials and trials using other innovative

designs.

3. Examine the use of existing databases and registries as

mechanisms for discovery.

4. Encourage clinical translational research and dissemi-

nation and implementation research to enhance reach

and application of evidence-based approaches.

5. Improve characterization of environmental barriers

and biological comorbidities that might impede re-

habilitation adherence or efficacy of a rehabilitation

intervention.

6. Identify and test models of rehabilitation that increase

participation by older adults, women, ethnic minori-

ties, and people of low socioeconomic status.

7. Identify, measure, and compare the costs and conse-

quences of rehabilitation assessment, delivery, and

monitoring approaches, interventions, devices, and tech-

nologies using health economics methods, including cost

analysis, economic evaluation, decision and transmission

modeling, and regulatory impact analysis.

E. Translational Science

1. Integrate cell-, tissue-, and model organism–based re-

search to identify the principal physiological mechanisms

and key interventional targets in the adaptive and mal-

adaptive changes associated with disabling conditions.

2. Encourage approaches that exploit the biological and

physiological adaptations associated with rehabilitation

strategies in the clinical setting.

3. Advance the understanding of precision medicine ap-

proaches relevant to rehabilitation medicine.

4. Characterize biomarkers associated with specific in-

juries, illnesses, or disorders that are prognostic or guide

prescription of rehabilitation interventions.

5. Determine the effectiveness of integrative, multimodal

interventions that focus on defining the optimal com-

bination and “dosing” of individual interventions to

improve and possibly accelerate recovery after injury

or disease.

F. Building Research Capacity
and Infrastructure

1. Increase the use of and coordination among the cen-

ters that make up the Medical Rehabilitation Research

Network (NICHD, 2015).

2. Enhance the rehabilitation research community’s use

of and contribution to training programs, including
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predoctoral, postdoctoral, and continuing education for

researchers with unique training needs or partnerships.

3. Review the current model for training in rehabilita-

tion research, and develop a strategy to increase the

availability of training and partnerships between pro-

grams to provide it.

4. Evaluate the availability of funding opportunity an-

nouncements both from extramural sources and from

the NIH Common Fund that include disability or

rehabilitation targets, and determine gap areas or areas

for enhancement that could spur cooperative funding

strategies.

5. Identify methods to encourage knowledge translation

to promote clinical competence based on evidence-

informed treatment.

6. Promote interdisciplinary collaboration in rehabilita-

tion research. Develop metrics that can be used to

evaluate and encourage interdisciplinary science and

that accurately reflect the contributions of scientists

who work to drive rehabilitation research.

7. Provide a strategy for recruiting individuals with dis-

abilities into the field of rehabilitation research; con-

sider enhanced diversity supplements and partnerships

with other federal agencies (e.g., National Science

Foundation; National Institute on Disability, Inde-

pendent Living, and Rehabilitation Research).

Discussion

NIH works to advance science to optimize functioning,

reduce disability, and promote health and wellness. NIH

invests in the training of rehabilitation researchers, sup-

ports the development of new rehabilitation techniques

and interventions, establishes research networks, enables

data sharing, and develops new assistive technologies and

mobility devices to help individuals regain function. NIH

funds have also led to better understanding of the basic

biology of disabilities and contributed to the funding of

studies to evaluate rehabilitation outcomes.

Although a great deal has already been accomplished,

there is more to do. The medical rehabilitation field

spans many types of disability and involves professionals

from an array of disciplines. Seventeen NIH ICs actively

support rehabilitation research. NCMRR coordinates

these efforts across NIH and with other federal agen-

cies. This provides for efficient leveraging of federal

resources and allows findings to be more quickly shared

and used.

The plan presented here builds on past accomplish-

ments and establishes priorities in medical rehabilitation

research for the next 5 yr. Engaging individuals with

disabilities in the research process will continue to be a

priority. NIH looks forward to working with all the

stakeholder communities involved in rehabilitation research

to track progress on these newly established priorities and

advance the science of rehabilitation in partnership with

them. s

Acknowledgments

The authors thank the directors and leadership of their

respective institutes and centers for their support and

guidance through the creation of this document, the staff

and contractors at the Eunice Kennedy Shriver NICHD,

for their support of the development of this plan and the

conduct of the public meetings associated with it; the

NABMRR for their advice and counsel; and the public

advocates and individuals with disability who provided

critical feedback and representation of their stakeholder

groups.

This article is being published almost simultaneously

in the following six journals: American Journal of Occupa-
tional Therapy, American Journal of Physical Medicine and
Rehabilitation, Archives of Physical Medicine and Re-
habilitation, Neurorehabilitation and Neural Repair, Physical
Therapy, and Rehabilitation Psychology.

The authors have no disclosures related to this manu-

script. Financial disclosure statements have been obtained,

and no conflicts of interest have been reported by the

authors or by any individuals in control of the content of

this article.

NIH Medical Rehabilitation Coordinating Committee

(all offices in Bethesda, MD)

Ann O’Mara, PhD, RN, MPH, and Julia H. Rowland,

PhD, National Cancer Institute (NCI)

Thomas N. Greenwell, PhD, and Cheri L. Wiggs, PhD,

National Eye Institute (NEI)

Jerome Fleg, MD, National Heart, Lung, and Blood

Institute (NHLBI)

Lyndon Joseph, PhD, National Institute on Aging (NIA)

Joan McGowan, PhD, James S. Panagis, MD, MPH, and

Charles Washabaugh, PhD, National Institute of Arthritis

and Musculoskeletal and Skin Diseases (NIAMS)

Grace C. Y. Peng, PhD, National Institute of Biomedical

Imaging and Bioengineering (NIBIB)

Rosalina Bray, Alison N. Cernich, PhD, Theresa H. Cruz,

PhD, Sue Marden, PhD, Mary Ellen Michel, PhD, Ralph

Nitkin, PhD, Louis Quatrano, PhD, and Catherine Y.

7103320020p4 May/June 2017, Volume 71, Number 3Downloaded from http://ajot.aota.org on 11/15/2019 Terms of use: http://AOTA.org/terms



Spong, MD, Eunice Kennedy Shriver National Institute

of Child Health and Human Development (NICHD)

Lana Shekim, PhD, National Institute on Deafness and

Other Communication Disorders (NIDCD)

Teresa L. Z. Jones, MD, National Institute of Diabetes

and Digestive and Kidney Diseases (NIDDK)

Denise Juliano-Bult, MSW, and David M. Panchinson,

PhD, National Institute of Mental Health (NIMH)

Daofen Chen, PhD, and Lyn Jakeman, PhD, National

Institute of Neurological Disorders and Stroke (NINDS)

Ann Knebel, PhD, RN, FAAN, and Lois A. Tully, PhD,

National Institute of Nursing Research (NINR)

Leighton Chan, MD, MPH, and Diane Damiano, PhD,

PT, NIH Clinical Center

Biao Tian, PhD, Center for Scientific Review (CSR)

Pamela McInnes, DDS, MSc, National Center for Ad-

vancing Translational Sciences (NCATS)

Partap Khalsa, DC, PhD, Eve Reider, PhD, and David

Shurtleff, PhD, National Center for Complementary and

Integrative Health (NCCIH)

William Elwood, PhD, Offices of the Director, Division

of Program Coordination, Planning, and Strategic Ini-

tiatives (DPCPSI), and Office of Behavioral and Social

Sciences Research (OBSSR)

Rachel Ballard, MD, MPH, Office of Disease Prevention

(ODP)

Abby G. Ershow, ScD, RD, FAHA, Office of Dietary

Supplements (ODS)

Lisa Begg, DrPH, RN, Office of Research on Women’s

Health (ORWH)

References
AARP Public Policy Institute, & National Alliance for Care-

giving. (2015). Caregiving in the U.S. 2015. Retrieved from

http://www.aarp.org/content/dam/aarp/ppi/2015/caregiving-

in-the-united-states-2015-report-revised.pdf
Brault, M. (2012). Americans with disabilities: 2010. Washing-

ton, DC: U.S. Department of Commerce, Economics and

Statistics Administration, U. S. Census Bureau. Retrieved

from http://www.census.gov/prod/2012pubs/p70-131.pdf
Courtney-Long, E. A., Carroll, D. D., Zhang, Q. C., Stevens, A. C.,

Griffin-Blake, S., Armour, B. S., & Campbell, V. A. (2015).

Prevalence of disability and disability type among adults—

United States, 2013. Morbidity and Mortality Weekly Report,
64, 777–783. https://doi.org/10.15585/mmwr.MM6429a2

Eunice Kennedy Shriver National Institute of Child Health

and Human Development, National Institutes of Health,

& U.S. Department of Health and Human Services.

(1993). Research plan for the National Center for Medical
Rehabilitation Research. Retrieved from https://www.nichd.

nih.gov/publications/pubs/documents/NCMRR_Research_

Plan_1993.pdf
Eunice Kennedy Shriver National Institute of Child Health

and Human Development. (2015). Medical Rehabilitation
Research Resource Network (MRRRN). Retrieved from https://

www.nichd.nih.gov/research/supported/Pages/mrrin.aspx
Eunice Kennedy Shriver National Institute of Child Health

and Human Development, & National Institutes of

Health Medical Rehabilitation Coordinating Committee.

(2016). National Institutes of Health research plan on reha-
bilitation: Moving the field forward. Retrieved from https://

www.nichd.nih.gov/publications/pubs/Documents/NIH_

ResearchPlan_Rehabilitation.pdf

Copyright©2017byTheAuthor(s).PublishedbyWolters KluwerHealth, Inc. This
is an open access article distributed under the terms of the Creative Commons
Attribution-Non Commercial-No Derivatives License 4.0 (CCBY-NC-ND), where it
is permissible to download and share the work provided it is properly cited. The
work cannot be changed in any way or used commercially without permission
from the journal.

The American Journal of Occupational Therapy 7103320020p5Downloaded from http://ajot.aota.org on 11/15/2019 Terms of use: http://AOTA.org/terms

http://www.aarp.org/content/dam/aarp/ppi/2015/caregiving-in-the-united-states-2015-report-revised.pdf
http://www.aarp.org/content/dam/aarp/ppi/2015/caregiving-in-the-united-states-2015-report-revised.pdf
http://www.census.gov/prod/2012pubs/p70-131.pdf
https://doi.org/10.15585/mmwr.MM6429a2
https://www.nichd.nih.gov/publications/pubs/documents/NCMRR_Research_Plan_1993.pdf
https://www.nichd.nih.gov/publications/pubs/documents/NCMRR_Research_Plan_1993.pdf
https://www.nichd.nih.gov/publications/pubs/documents/NCMRR_Research_Plan_1993.pdf
https://www.nichd.nih.gov/research/supported/Pages/mrrin.aspx
https://www.nichd.nih.gov/research/supported/Pages/mrrin.aspx
https://www.nichd.nih.gov/publications/pubs/Documents/NIH_ResearchPlan_Rehabilitation.pdf
https://www.nichd.nih.gov/publications/pubs/Documents/NIH_ResearchPlan_Rehabilitation.pdf
https://www.nichd.nih.gov/publications/pubs/Documents/NIH_ResearchPlan_Rehabilitation.pdf


RESEARCH OPPORTUNITIES

Research Opportunities in the Area of Adults With
Alzheimer’s Disease and Related Neurocognitive Disorders

The American Occupational Therapy Association (AOTA) Evidence-Based Practice Project has developed a

table summarizing the research opportunities for adults with Alzheimer’s disease and related major neurocognitive

disorders. The table provides an overview of the state of current available evidence on interventions within the

scope of occupational therapy practice and is based on the systematic reviews from the AOTA Practice Guidelines

Series. Researchers, clinicians, and students can use this information in developing innovative research to answer

important questions within the occupational therapy field.

American Occupational Therapy Association. (2018). Research opportunities in the area of adults with Alzheimer’s disease

and related neurocognitive disorders. American Journal of Occupational Therapy, 72, 7202395010. https://doi.org/

10.5014/ajot.2018.722001

Planning a research project requires consideration of many factors. Level of

interest and knowledge in a specific area, access to appropriate participant

populations, support of mentors and other researchers, and funding availability

all help determine the focus of a future project. An additional component to be

considered is whether adequate, up-to-date research has already addressed a

topic; if sufficient evidence is available in a given core area, this area might not be

the best choice for another research project.

The best research topic may be one in which either little research has been

done or the research to date is insufficient, inconclusive, or mixed. In addition,

when research conducted to date provides a low level of evidence and is of limited

quality, additional high-quality research in the area is needed.

The “Research Opportunities Table in the Area of Adults With Alzheimer’s

Disease and Related Neurocognitive Disorders” provides an overview of the

state of current available evidence on interventions within the scope of occu-

pational therapy practice. The table is based on the systematic reviews from the

AOTA Practice Guidelines Series. The table lists specific interventions and

indicates either that the evidence to support the intervention is strong or that

moderate, mixed, or few studies support the intervention and therefore the area

is one for future research. Researchers, students, and clinicians can use this

information in developing innovative research to answer important questions

within the field of occupational therapy. Please refer to Occupational Therapy
Practice Guidelines for Adults With Alzheimer’s Disease and Related Major Neu-
rocognitive Disorders (Piersol & Jensen, 2017) and the September/October 2017

issue of the American Journal of Occupational Therapy (Smallfield, 2017) for more

information on the topic area and the systematic review process. To access the

tables online and search for research opportunities in other practice areas, visit

https://www.aota.org/researchopportunitiestables.

Researchers are also encouraged to enter their projects into AOTA’s Re-

searcher Database at https://myaota.aota.org/research/. This database pro-

vides AOTA with information such as relevant clinical settings and populations,

International Classification of Functioning, Disability and Health level (World
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Research Opportunities Table in the Area of Adults With Alzheimer’s Disease and Related Neurocognitive Disorders

Intervention Strength of Evidence

Interventions Designed to Establish, Modify, and Maintain ADLs, IADLs, Leisure, and Social Participation

ADL training or activity modification to improve or maintain ADL and leisure performance Strong evidence

Dosage (frequency, duration, and intensity) of exercise-based interventions to improve or maintain ADLs, including functional
mobility and sleep

Area for future research

Errorless learning and prompting strategies to improve DL performance Strong evidence

Cognitive stimulation for enhanced social participation Strong evidence

Montessori methods for enhanced performance in self-feeding Area for future research

Spaced retrieval techniques for improved self-feeding Area for future research

Individualized social activities to enhance sleep Area for future research

Multicomponent interventions for improving or maintaining QOL Area for future research

Cognitive training (i.e., practice of discrete cognitive tasks) and cognitive rehabilitation (i.e., strategy-based training for cognitive
tasks) for improved occupational performance

Area for future research

Multicomponent intervention to improve or maintain ADL performance Area for future research

Occupation-based interventions for reducing problematic behaviors Area for future research

Sleep education to improve sleep performance Area for future research

Comprehensive rehabilitation to improve ADLs Area for future research

Dosage for exercise-based interventions to improve or maintain ADLs Area for future research

A variety of other interventions, including use of music, gardening, environmental modification, and outdoor activities, among
others, for improving and maintaining occupational performance

Area for future research

Environment-Based Interventions to Improve Behavior and Perception and to Reduce Falls

Person-centered, individually tailored environment-based interventions for improving behavior during the duration of the
intervention

Strong evidence

Rooms designed for the intended purpose (i.e., privacy and personalization of resident bedrooms and familiar ambience for living
rooms and dining rooms) to improve behaviors

Strong evidence

Monitoring devices for fall prevention used in the home Strong evidence

Environmental interventions to compensate for perceptual changes rather than to change perceptual abilities Strong evidence

Ambient music for improving behavior at times other than mealtimes Strong evidence

Multisensory interventions (e.g., Snoezelen®) for short-term behavior improvements Strong evidence

Concealed or painted doorknobs, murals on doors, or blinds or cloth barriers over doors to reduce exit attempts Area for future research

Environmental design principles of murals and other art on walls, L-shaped corridors, and good visual access to important
amenities (e.g., the toilet) for reducing disorientation and promoting engagement

Area for future research

Environmental noise-level regulation to a moderate level for improving behavior Area for future reference

Environmental relocation (e.g., moving residents from a traditional nursing unit to an SCU) with no negative long-term effects on
behavior

Area for future research

Ambient music to improve behavior during mealtimes Area for future research

Bright light therapy to decrease behavioral disturbances Area for future research

Proprioceptive sensory input (i.e., air mat therapy) to improve behavior Area for future research

Functional task object availability in the environment to improve behavior Area for future research

SCUs and other homelike environments assumed to be superior to traditional nursing homes for improving overall behavior Area for future research

Wander gardens for improving behavior and reducing falls Area for future research

Black tape grids or stripes on floor in front of doors to reduce exit attempts Area for future research

Sensory devices worn by people with mild AD to facilitate way finding Area for future research

Tinted lenses, prisms, and other optical devices for improving perception Area for future research

Environmental modification without other concurrent fall-reduction strategies for preventing falls Area for future research

Educational and Supportive Strategies for Caregivers to Maintain Participation in That Role

Multicomponent psychoeducational interventions for improved caregiver QOL, well-being, confidence, perception of burden,
mental health, and self-efficacy

Strong evidence

Communication skills training, either alone or in combination with memory aid training, for caregiver QOL and well-being Strong evidence

Cognitive reframing therapy for reducing caregiver anxiety, depression, and stress Strong evidence

Mindfulness and stress reduction interventions, live or virtually, for improved caregiver mental health Strong evidence

Professionally led support groups for enhanced caregiver well-being and QOL Strong evidence

Multicomponent psychoeducational interventions for delayed nursing home placement Area for future research

Case management by occupational therapy practitioners focused on both the client and the caregiver for promoting caregiver
respite access

Area for future research

Family- or peer-led support groups for increasing QOL Area for future research

(Continued)
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Health Organization, 2001), funders (if any), and key words

to help guide research advocacy and policy initiatives. s
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Research Opportunities Table in the Area of Adults With Alzheimer’s Disease and Related Neurocognitive Disorders (cont. )

Intervention Strength of Evidence

Physical activity and exercise program, in person and by telephone, for reduction in caregiver stress Area for future research

CBT caregiver interventions for practitioner–caregiver interaction for positive caregiver outcomes Area for future research

Web-based support groups for caregiver well-being and QOL Area for future research

Professionally led support group for enhanced caregiver competence Area for future research

Evidence-based program (Skills2Care
®; see http://www.jefferson.edu/university/health-professions/jefferson-elder-care/services.

html) successfully delivered by home-based occupational therapists and reimbursed by Medicare Part B
Area for future research

CBT delivered in person or by telephone to reduce caregiver depression and burden Area for future research

Leisure routines shared between client and caregiver to improve caregiver well-being Area for future research

Note. AD 5 Alzheimer’s disease; ADLs 5 activities of daily living; CBT 5 cognitive–behavioral therapy; DL 5 daily living; IADLs 5 instrumental activities of daily
living; QOL 5 quality of life; SCU 5 special care unit.
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THE ISSUE IS . . .

Promoting Physical Activity and Nutrition in People
With Stroke

Ryan R. Bailey

The prevalence of cardiovascular disease, diabetes, and obesity is high in people with stroke. Risk factors for

these conditions include hypertension, high cholesterol, and physical inactivity. These risk factors are com-

mon in people with stroke and often go unmanaged. Engagement in healthy behaviors is important for man-

aging and preventing these risk factors and comorbid conditions. More specifically, physical activity and

nutrition are key health behaviors for the management and maintenance of health in people with stroke. These

health behaviors, by their very nature, are also occupations; thus, they are influenced by client factors, per-

formance skills and patterns, and environments and contexts. This article discusses physical activity

and nutrition within the context of the Occupational Therapy Practice Framework: Domain and Process

and proposes potential roles for occupational therapy practitioners and researchers in developing, testing, and

providing physical activity and nutrition interventions for people with stroke.

Bailey, R. R. (2017). The Issue Is—Promoting physical activity and nutrition in people with stroke. American Journal of

Occupational Therapy, 71, 7105360010. https://doi.org/10.5014/ajot.2017.021378

Ryan R. Bailey, PhD, OTR/L, is Postdoctoral Fellow,

Washington University School of Medicine in St. Louis,

St. Louis, MO; rrbailey@gmail.com
In the United States, stroke incidence is

nearly 800,000 per year, resulting in an

estimated 6.8 million people currently

living with stroke (Go et al., 2014). Ac-

tivity and participation restrictions are

common after stroke (Skolarus, Burke,

Brown, & Freedman, 2014), and re-

ducing these restrictions is an important

part of stroke rehabilitation. Much evi-

dence supports occupation-based inter-

ventions to improve the performance

of activities of daily living (ADLs) after

stroke, but evidence for occupation-based

interventions to improve other areas of

occupation affected by stroke is lim-

ited (Gillen, 2014; Wolf, Chuh, Floyd,

McInnis, & Williams, 2015). Health

management and maintenance, and

more specifically, physical activity and

nutrition, are occupations that require

additional consideration by occupa-

tional therapy researchers and practi-

tioners alike.

Health management and maintenance
is an instrumental activity of daily living

(IADL) that consists of “developing,

managing, and maintaining routines for

health and wellness promotion” (American

Occupational TherapyAssociation [AOTA],

2014, p. S19). Physical activity and nu-

trition are important components of

health management and maintenance

that may be overlooked by occupational

therapy practitioners. Physical inactiv-

ity and poor nutrition contribute to the

development of hypertension, high cho-

lesterol, and obesity, which are risk factors

for diabetes and cardiovascular disease.

These comorbid conditions are common in

people with stroke; it is estimated that 65%

of people with stroke also have obesity; 75%

have cardiovascular disease; and 80% have

abnormal glucose metabolism, insulin re-

sistance, or diabetes mellitus (Ivey et al.,

2006; Kesarwani, Perez, Lopez, Wong,

& Franklin, 2009; Roth, 1993). These

conditions are important to minimize

or prevent because they increase risk for

disability, mortality, and recurrent stroke

(Hardie, Hankey, Jamrozik, Broadhurt, &

Anderson, 2004; Kernan et al., 2014). The

good news is that that these poor health

behaviors and risk factors for chronic con-

ditions are amenable to change.
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Occupational Therapy’s Role in
Promoting Physical Activity and
Nutrition

Physical activity and nutrition are health

behaviors. They are also occupations, which

makes occupational therapy especially suited

for delivering interventions to improve these

health behaviors. The manner in which

physical activity and nutrition-based oc-

cupations are performed is influenced by

personal values and beliefs (i.e., client fac-

tors), the ability to plan and execute health

behavior components (i.e., performance

skills), habits and routines (i.e., performance

patterns), and the contexts and environ-

ments in which a person lives. Each of these

areas is appropriate for occupational therapy

intervention and future research.

Physical Activity

Physical activity is a broad health behav-

ior that encompasses moderate-to-vigorous

physical activity, light physical activity, and

sedentary behavior. Moderate-to-vigorous

physical activity (i.e., exercise, or “physical

fitness,” as worded in the Occupational

Therapy Practice Framework: Domain and
Process [3rd ed.; AOTA, 2014, p. S19]) can

modify cardiovascular risk factors and

protect against recurrent stroke. Many

clinician-supervised, exercise-based studies

have resulted in improved cardiovascular

fitness and decreased cardiovascular risk in

people with stroke. Examples of exercise

interventions include home-based re-

sistive training and use of a stationary

bike (Duncan et al., 2003), community-

based water aerobics (Chu et al., 2004),

and treadmill-based outpatient cardiac re-

habilitation (Prior et al., 2011). Regardless

of the intervention, moderate-to-vigorous

physical activity is important for people with

stroke. In addition, occupational therapy

practitioners are qualified to supervise and

train people with stroke in exercise-based

interventions, and exercise and physical

activity recommendations specifically for

people with stroke have recently been pub-

lished (Billinger et al., 2014).

Physical activity also encompasses ac-

tivity that occurs during the performance

of daily tasks (i.e., light-intensity physical

activity) and sedentary behavior (i.e., low

energy expenditure that occurs while seated

or lying down). Sedentary behavior and

light-intensity physical activity occur dur-

ing 75% and 23% of waking hours, re-

spectively, in people with stroke, whereas

moderate to vigorous physical activity oc-

curs during only 0.5% of waking hours in

this population (English et al., 2016). Ex-

amination of performance patterns reveals

that people with stroke spend 12.15 hr sit-

ting (television, 4.5 hr; computer, 1.2 hr;

other, 2.7 hr) but only 1.3 hr performing

IADLs (English et al., 2016) each day.

Sedentary behavior is of special concern

because it contributes to the development of

chronic conditions through abnormal glu-

cose and lipid metabolism independent

of moderate to vigorous physical activity

(Marshall & Ramirez, 2011). Fortunately,

research has demonstrated that decreas-

ing sedentary behavior by taking frequent

activity breaks has beneficial effects on

risk factors for chronic health conditions

(Dunstan et al., 2012; Healy et al., 2008).

It is imperative that occupational

therapy practitioners educate clients on the

harms of sedentary behavior and the

benefits of physical activity as well as help

clients overcome barriers to being active.

Barriers to physical activity include client

and environmental factors such as de-

pression, fatigue, stroke-induced muscu-

loskeletal impairments, absence of social

support, limited transportation, and in-

accessible gym equipment (Billinger et al.,

2014; Jurkiewicz, Marzolini, & Oh, 2011).

Practitioners can also teach clients tomodify

daily habits and routines to decrease sed-

entary behavior. For example, clients can be

instructed to break up long periods of sitting

by standing during television commercials,

stand to perform tasks that are often per-

formed sitting, and choose a physical activ-

ity instead of watching television. Clients

can also learn new leisure-based occupations

that encourage physical activity (Drummond

&Walker, 1995). A unique contribution by

practitioners may be the modification of ac-

tivities and environments for clients with

stroke-induced motor and cognitive impair-

ments to facilitate their physical activity.

Nutrition

Nutrition is important for health manage-

ment and maintenance as well as the pre-

vention of secondary conditions. Adherence

to Dietary Approaches to Stop Hypertension

(DASH) andMediterranean-style dietary pat-

terns, for example, leads to improvement in

stroke-related risk factors (Estruch et al., 2013;

Fung et al., 2008). Although occupational

therapy practitioners are not qualified to dis-

pense advice on specific dietary needs, practi-

tioners can educate clients about the benefits

of eating nutritious foods (AOTA, 2013)

consistent with these dietary patterns.

Another aspect of nutrition is meal

preparation, an IADL that encompasses the

selection and preparation of nutritious meals

and that falls within occupational therapy’s

scope of practice (AOTA, 2014). Meal

preparation (as well as food consumption) is

a daily routine influenced by personal, envi-

ronmental, and contextual factors such as

personal preference (e.g., food choice), social

interaction (e.g., cooking with a spouse or for

a child), location (e.g., eating at home or a res-

taurant), and time (e.g., time of day, sufficient

time to eat vs. eating on the run; Jastran,

Bisogni, Sobal, Blake, & Devine, 2009).

Meal preparation requires motor and

cognitive skills. For people with stroke, ac-

tivity demands and the environments in

which meal preparation occurs may need to

be modified to facilitate adequate perfor-

mance of this activity. For example, adaptive

equipment may be required and the physical

layout of the home kitchen may need to be

modified to compensate for motor impair-

ment as a result of hemiparesis, whereas

meals may need to be simplified to com-

pensate for cognitive impairment. More-

over, people with mobility impairment and

stroke have identified several barriers to

accessing and preparing nutritious meals

(Westergren, 2008; Wylie, Copeman, &

Kirk, 1999). For example, shopping for

groceries can be difficult because items can

be hard to reach and shopping carts may be

challenging to maneuver. Transportation

to a grocery store can be problematic be-

cause public transportation is inaccessible

or other barriers, such as cracked sidewalks,

prevent travel for people with disabilities.

Moving Forward: Implications for
Practice and Research

First steps toward promoting health man-

agement andmaintenance through physical
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activity and nutrition include education

and training. People with stroke and their

families can be instructed on physical ac-

tivity and nutrition guidelines, assisted to

identify physical activity and nutrition goals,

and trained in specific skills to accomplish

their goals. Interventions should be selected

to increase self-efficacy, strengthen self-

regulation abilities (e.g., self-monitoring,

goal setting, problem solving, feedback,

and self-reward), and enlist social support

because these factors are associated with

increased physical activity and improved

nutrition (Anderson, Winett, & Wojcik,

2007;Anderson,Wojcik,Winett,&Williams,

2006). Additionally, motivational inter-

viewing is effective in modifying physical

activity and nutrition behaviors (Martins &

McNeil, 2009) and is a technique advocated

for use by occupational therapy practitioners

(Hildebrand, 2015).

Promoting physical activity and nutri-

tion in the acute and subacute stages of stroke

may be challenging because interventions

often focus on poststroke medical manage-

ment and functional skills as clients prepare

to return home. Physical activity and nu-

trition training, however, can be integrated

into traditional rehabilitation. During the

acute stage, these health behaviors should

be included as stroke prevention strategies

during stroke education sessions. In inpatient

or outpatient therapy settings, opportunities

to decrease sedentary behavior and increase

physical activity at home can be identified as

clients perform preparatory strengthening

and stretching tasks. Similarly, when clients

practice meal preparation and kitchen mo-

bility tasks, opportunities exist to discuss the

importance of nutrition, identify nutritious

foods, and practice healthy food preparation

techniques. Home health is an important

rehabilitation context for helping clients ac-

quire the skills necessary for physical activity

and nutrition because they can more easily

incorporate these behaviors into their daily

routines in their home environments.

Rehabilitation settings are not the only

locations where occupational therapy prac-

titioners can promote physical activity and

nutrition in people with stroke. Opportu-

nities exist for interprofessional collabora-

tion and consultation with government

agencies, community centers, and private

businesses (Hildenbrand&Lamb, 2013) to

design services and programs that are tar-

geted specifically to, and are accessible for,

people with stroke. Practitioners can also

enhance primary care providers’ understand-

ing of occupational therapy’s role in health

maintenance and management and seek re-

ferrals for health maintenance interventions

for people with stroke. It has also been

suggested that practitioners can provide

primary care as a member of a primary care

team (Muir, 2012). Regardless of the

context in which occupational therapy is

provided, practitioners should repeatedly

and consistently deliver messages to clients

to engage in physical activity and nutrition-

based occupations, across settings and

providers.

In addition to practitioners, occupa-

tional therapy researchers have an im-

portant role to play in promoting physical

activity and nutrition. Although home-

and community-based exercise programs

are effective in improving cardiovascular

health, adherence to these programs after

discharge from therapy services or a re-

search study is low (Forkan et al., 2006;

Jurkiewicz et al., 2011). Interventions that

both increase physical activity and promote

long-term adherence are needed. Self-

management programs for people with

stroke often use strategies to promote

behavior change, such as teaching problem-

solving and goal-setting skills, and enhanc-

ing self-efficacy for stroke management

tasks (Jones & Riazi, 2011; Lennon,

McKenna, & Jones, 2013). Researchers

should examine whether incorporation of

behavior change strategies into existing ex-

ercise programs can increase adherence.

Other interventions needed include

occupation-based approaches to decrease

sedentary behavior and increase physical

activity. For researchers, it may be most

prudent to develop interventions that teach

people to modify existing occupations and

performance patterns. For example, phone

applications, wearable technologies, or low-

tech reminders placed around the home

to alert clients to take frequent standing

breaks; guide them through short, chair-

based exercise routines; or remind them to

go for a short walk are potential interven-

tions that can be studied for their effec-

tiveness in decreasing sedentary behavior

and increasing physical activity.

The effectiveness of standardized in-

terventions for improving nutrition in

people with stroke is another area that

researchers can examine. Standardized,

community-based programs that teach

principles of healthful nutrition to older

adults were found to improve diets in older

adults (Wellman, Kamp, Kirk-Sanchez, &

Johnson, 2007), and dietician-led nutri-

tion classes for people with stroke that

provided hands-on training in preparing

healthy meals, and incorporated the use

of adaptive kitchen equipment when

needed, were effective in changing nutri-

tion behaviors (Rimmer et al., 2000). For

researchers, a community-based program

for people with stroke that combines in-

struction with hands-on, occupation-based

training in selecting, obtaining, and pre-

paring healthy foods may provide promis-

ing results.

Conclusion

Physical activity and nutrition are im-

portant health behaviors for health man-

agement and maintenance in people with

stroke. These health behaviors are influ-

enced by personal, environmental, and

occupational factors that are amenable to

occupational therapy intervention. Occu-

pational therapy practitioners should pro-

mote these behaviors in clients through

education and skills training across treat-

ment visits and treatment settings and over

time. Although the discussion in this article

was limited to physical activity and nutri-

tion, other health behaviors (e.g., sleep

hygiene, medication management, stress

management) are also concerns for people

with stroke and could likely benefit from

occupational therapy intervention and

further research. s
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QUESTIONNAIRE 
OT10 (20) 

National Institutes of Health research plan on rehabilitation 
Research opportunities in the area of adults with Alzheimer’s disease and related neurocognitive 

disorders 
Promoting physical activity and nutrition in people with stroke 

INSTRUCTIONS 

• Read through the article and answer the multiple-choice questions provided below. 

• Some questions may have more than one correct answer; in which case you must mark all the correct answers. 

 
National Institutes of Health research plan on 

rehabilitation 
 

Introduction 
 

Question 1: What are the primary aims of the rehabilitation 
research at NIH?  
 

A: To gain knowledge about underlying diseases that 
cause disability  

B: To investigate the nature of cognitive disparities 
C: To promote interdisciplinary consensus in 

treatment research 
D: To improve rehabilitation and habilitation 

outcomes for individuals with disabilities  
 
Question 2: Which of the following include a person's use 
of body systems, ability to complete activities, participate 
in society, and satisfaction with quality of life?  
 

A: Progress 
B: Function  
C: Range 
D: Modeling 

 
Question 3: Which of the following are included in the six 
priority research areas that the NIH would support? 
 

A: Rehabilitation across the lifespan  
B: Intervention design and development 
C: Technology use and development  
D: Research design and methodology  
E: Training and education 

 
Community and family 

 
Question 4: With reference to community and family, 
complete the following statement: The development and 
testing of interventions to address ………... and maximize 
benefits and ………... in caregivers? 
 

A: Rehabilitation / adherence 
B: Assistance / focus 
C: Collaboration / interest  
D: Stress and burden / resilience  

 
 
 
 
 
 

 
Technology use and development 

 
Question 5: The third priority research area of the NIH 
includes advancing the use of which aspects in 
rehabilitation science? 
 

A: Assistive technology  
B: Characterizing biomarkers 
C: Noninvasive sensors  

D: Data sharing 
E: Mobile health approaches  

 
Translational science 

 
Question 6: Is it TRUE that the NIH will identify and test 
models of rehabilitation that increase participation by 
young males?  
 

A: YES 
B: NO  

 
Research opportunities in the area of adults with 

Alzheimer’s disease and related neurocognitive disorders 
 
Introduction 

 
Question 7: While doing some casual reading you came 
across an article in a journal examining the effect of 
ambient music on behaviour of persons with Alzheimer’s 
disease during mealtimes.  You find it very interesting, but 
realise that there is little further research on this topic. You 
eagerly start your own research project, but later on you 
wonder if you may have ‘jumped the gun’. What are some 
factors that need to be considered before planning a 
research project?  
 

A: Whether your mentor and other researchers will 
support this research  

B: Whether there is funding available to support this 
research  

C: Whether you will get compensated for your hard 
work 

D: Whether up-to-date research has already 
addressed this topic  

E: Whether your family and friends will support this 
research 

 
 
 
 
 



 
Research opportunities 

 
Question 8: Interventions designed to establish, modify, 
and maintain ADLs, IADLs, leisure, and social participation 
for which there is strong evidence, include which of the 
following?  
 

A: ADL training/activity modification to improve ADL 
and leisure performance  

B: Errorless learning and prompting strategies to 
improve DL performance  

C: Comprehensive rehabilitation to improve ADLs  
D: Cognitive stimulation for enhanced performance in 

self-feeding  
 
Question 9: Is it TRUE or FALSE that environment-based 
interventions to improve behavior and perception and to 
reduce falls include environmental noise-level regulation to 
a mild level? 
 

A: TRUE  

B: FALSE  
 

Promoting physical activity and nutrition in people with 
stroke 

 
Introduction 

 
Question 10: Physical inactivity and poor nutrition 
contribute to the development of hypertension, high 
cholesterol, and obesity; all of which are risk factors for 
which comorbid conditions mentioned in this article? 
 

A: Major depression/anxiety 
B: Osteoporosis 
C: Diabetes  
D: Rhinitis 
E: Cardiovascular disease  

 
Question 11: How common are these comorbid conditions 
in people with stroke?  
 

A: It is estimated that 65% also have obesity  
B: It is estimated that 75% also have cardiovascular 

disease  
C: It is estimated that 85% also have abnormal 

glucose metabolism  
D: All of the above  

 
Physical activity 

 
Question 12: Which of the following are examples of 
exercise interventions? 
 

A: Home-based resistive training  
B: Mountain bike training program  
C: Community-based water aerobics  
D: Treadmill-based outpatient cardiac rehabilitation  

 
 
 
 
 
 

 
Nutrition 

 
Question 13: What are the first steps toward promoting 
health management and maintenance through physical 
activity and nutrition? 
 

A: Providing training  
B: Developing marketing material 
C: Creating a support group 
D: Educating patients  

 
Moving forward: implications for practice and research 

 
Question 14: Which strategies mentioned in this article are 
used in self-management programs to promote behavior 
change for people with stroke? 
 

A: Teaching problem-solving skills  

B: Promoting adherence 
C: Teaching goal-setting skills  
D: Enhancing self-efficacy  

 
Conclusion 

 
Question 15: Is it TRUE or FALSE that other health 
behaviours that are concerns for people with stroke include 
hygiene?  
 

A: TRUE  
B: FALSE 

 

END 
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