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Abstract

Background: Research suggests that the central nervous system (CNS) and mobility are closely linked. CNS-mediated mobility impairment 
may represent a potentially new and prevalent syndrome within the older adult populations. Interventions targeting this group may have the 
potential to improve mobility and cognition and prevent disability.
Methods: In 2012, the Gerontological Society of America (GSA) and the National Institute on Aging (NIA) sponsored a 3-year conference 
workshop series, “Aging, the CNS, and Mobility.” The goal of this third and final conference was to (i) report on the state of the science of 
interventions targeting CNS-mediated mobility impairment among community-dwelling older adults and (ii) partnering with the NIA, explore 
the future of research and intervention design focused on a potentially novel aging syndrome.
Results: Evidence was presented in five main intervention areas: (i) pharmacology and diet; (ii) exercise; (iii) electrical stimulation; (iv) 
sensory stimulation/deprivation; and (v) a combined category of multimodal interventions. Workshop participants identified important gaps in 
knowledge and key recommendations for future interventions related to recruitment and sample selection, intervention design, and methods 
to measure effectiveness.
Conclusions: In order to develop effective preventive interventions for this prevalent syndrome, multidisciplinary teams are essential 
particularly because of the complex nature of the syndrome. Additionally, integrating innovative methods into the design of interventions may 
help researchers better measure complex mechanisms, and finally, the value of understanding the link between the CNS and mobility should be 
conveyed to researchers across disciplines in order to incorporate cognitive and mobility measurements into study protocols.
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The relationship between the central nervous system (CNS) and 
mobility has been studied extensively in animal models; these rig-
orously controlled experiments indicate that physical movement in 
an environment is intimately connected to the CNS at the level of 

molecules, neurons, signaling pathways, and behavior (1). Evidence 
from human studies in patient populations with neurological dis-
orders also confirms that the CNS is an important contributor to 
mobility and gait function (2). In community-dwelling older adult 
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populations, free of neurologic disorders, clinically diagnosable 
gait abnormalities, including slowed gait speed and altered pace 
and rhythm, in addition to worse dual-task walking performance, 
are also prevalent (3). Dual-task walking paradigms are defined as 
those designed to test a mobility function while imposing a cogni-
tive demand. Researchers in multidisciplinary fields ranging from 
epidemiology and neurology to rehabilitation are beginning to study 
older adults with gait abnormalities because they are at high risk of a 
range of adverse health outcomes including mortality, disability, and 
falls (4–6). Evidence suggests that gait abnormalities are also risk 
factors for cognitive decline, mild cognitive impairment, and demen-
tia (7–9); conversely, impaired cognition is also a risk factor for pre-
clinical gait abnormalities, mobility limitations, and falls (10,11). 
Taken together, these findings suggest that the CNS and mobility 
are closely linked and at least partially dependent on each other, and 
abnormalities or impairments in both may share common underly-
ing pathophysiology (10). Clearly understanding these associations 
and overlaps in mechanistic pathways can lead to targeted interven-
tions that have great potential in the treatment of mobility and cog-
nitive impairment as well as the prevention of disability.

In 2012, the Gerontological Society of America (GSA) and the 
National Institute on Aging (NIA) sponsored a 3-year conference 
workshop series, “Aging, the CNS, and Mobility,” that was focused 
on defining, exploring, and understanding potentially novel signs 
and symptoms among a large community-dwelling older adult pop-
ulation with mobility impairment who are free of overt neurologic 
disorders and major disabilities. This large and at-risk group with 
age-related mobility decline represents an important target for novel 
interventions specific to underlying CNS-mobility impairments and 
pathology that may halt the disablement process from impairment 
to disability (12).

The first CNS and mobility workshop, held in San Diego, 
California in November 2012, reviewed the evidence and associated 
risk factors from basic and clinical to epidemiologic studies exam-
ining the relationship between CNS and mobility (13). Cognitive 
domain-specific associations with gait were identified, with the 
strongest correlations observed for information processing and 
executive function; changes or disruptions in gait were identified as 
strong predictors of cognitive decline and dementia; and emphasis 
was placed on understanding shared brain structure and function 
that may explain declines in both cognitive and motor functions, 
including general CNS abnormalities associated with aging (eg, 
brain atrophy, white matter hyperintensities, and small vessel dis-
ease) and shared neural networks including the prefrontal cortex. 
Workshop 1 additionally identified knowledge gaps, including the 
lack of a clear understanding of the pathophysiology and neural 
mechanisms that can be targeted by interventions, and emphasized 
the importance of multidisciplinary research efforts that include a 
wide range of mobility, cognitive, and brain health measures to test 
pharmaceutical and nonpharmaceutical preventive and treatment 
interventions (13).

Workshop 2 was held in New Orleans, LA, in November 2013. 
It focused on exploring and describing the neural mechanisms under-
pinning age-related and pathologic mobility impairment and dis-
ability with the goal of identifying pathways to serve as targets for 
interventions (14). The workshop identified four major age-associated 
mechanisms of CNS-mediated mobility impairment (CNS-MMI): (i) 
neurovasculature and associated risk factors including hypertension 
and cerebrovascular pathology, including white matter hyperintensi-
ties, cerebral small vessel disease, and impaired cerebral vasoreactiv-
ity; (ii) genetic and metabolic mechanisms and associated risk factors 

and disorders including hereditary cerebral arteriopathy (eg, cerebral 
autosomal dominant arteriopathy with subcortical infarcts and leu-
coencephalopathy [CADASIL]) caused by mutations of the Notch 
3 gene on Chromosome 19; dysregulation of the renin–angiotensin 
system and alterations in the production of neurotophins (eg, brain-
derived neurotrophic factor); (iii) inflammatory pathways and bio-
energetics also relevant to multiple sclerosis and Parkinson’s disease 
(PD); and (iv) neuromotor control and activation pathways and other 
systems, including the autonomic nervous system and sensory systems. 
Workshop 2 additionally emphasized the importance of promoting 
research on age-associated mobility decline through integrating multi-
disciplinary perspectives and shared research paradigms, as well as the 
development of innovative approaches, including systems level investi-
gation of neural networks, to understand CNS networks (14).

The third and final workshop in the “Aging, the CNS, and 
Mobility” series was held prior to the GSA conference in November 
2014 in Washington, DC. The goals of this workshop were to (i) 
report on the state of the science of interventions targeting CNS-
MMI among community-dwelling older adults and (ii) partnering 
with the NIA, explore the future of research and intervention design 
focused on a novel aging phenotype or syndrome. This article pro-
vides a summary of the third workshop.

Approach

Workshop 3 built on Workshops 1 and 2, which summarized risk fac-
tors and mechanisms supporting the associations between the CNS 
and mobility. This workshop critically evaluated interventions that 
target modifiable risk factors associated with mobility and cognitive 
impairment, by bringing together a multidisciplinary panel of inter-
vention experts in the fields of epidemiology, geriatrics, gerontology, 
neurology, neuropsychology, ophthalmology, otolaryngology, physi-
cal therapy, and rehabilitation. The workshop that included a series 
of lectures and discussions, group break-out sessions, round table 
meetings, and a junior investigator poster session focused on the lat-
est findings from research on CNS, cognition, and mobility. In addi-
tion, NIA scientific officers provided guidance and recommendations 
to support the design of the next generation of interventions. Please 
see Supplementary Appendix 1 for a list of workshop attendees.

As indicated in Figure  1, interventions for populations with 
CNS-MMI can target mobility, cognition, other systems related to 
both mobility and cognition, or multiple targets (ie, multifactorial 
or multimodal interventions). These interventions often focus on 
specific mechanisms of age-associated impairment; effectiveness is 
often measured using cognitive, mobility, or distal health outcomes, 
including dementia diagnosis, falls, and mortality. Workshop 3 
explored five main intervention areas: (i) pharmacology and diet; 
(ii) exercise; (iii) electrical stimulation; (iv) sensory stimulation/dep-
rivation; and (v) a combined category of multimodal interventions. 
Below, we review the design, proof of concept, mechanistic targets, 
and evidence for each intervention area covered in the workshop. We 
additionally summarize the results of workshop discussions focused 
on recruiting, designing, and testing emerging and promising next-
generation interventions for individuals CNS-MMI.

Evidence Presented

Pharmacology and Diet
Pharmaceutical therapies for dementia, including acetylcholinest-
erase inhibitors (eg, donepezil, galantamine, and rivastigmine) and 
N-methyl-d-aspartate receptor antagonists (eg, memantine), are 
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used most often to stabilize cognitive and functional symptoms of 
Alzheimer’s disease (AD) without treating the underlying pathology. 
Considering that gait disorders are prevalent in all forms of demen-
tia with variations in type and severity, recent research has explored 
whether these therapeutic dementia drugs have an impact on gait per-
formance. These drugs may have an impact on gait through cogni-
tively mediated mechanisms, such as executive function and attention, 
or through motor function, potentially impacting locomotor centers 
or neurovasculature. One open label study and randomized clini-
cal trial (RCT) of donepezil among individuals with mild AD found 
improved gait velocity in the treatment group (15); positive RCT 
results were found in both short (1 month) and longer (6 months) 
tests and were dose dependent. Another small pilot RCT found that 
donepezil reduced falls among patients with PD with advanced pos-
tural instability (16). Rivastigmine was also found to improve gait 
stability and reduce falls in patients with PD (17), and Galantamine 
was also found to improve stride time under dual-task conditions in 
patients with AD (18). Although one systematic review and meta-
analysis found inconclusive results in the effects of these drugs on gait 
in individuals with AD (19), an updated review suggested that acetyl-
cholinesterase inhibitors may improve stride time parameters under 
single and dual-task conditions, and memantine may improve stride 
time parameters under single-task conditions (20). These effects may 
be driven by improved neural networks through the supplementation 
of cholinergic loss (acetylcholinesterase inhibitors) and prevention of 
the loss of glutamatergic neurons (memantine) (19,21).

Diet, including nutrition and vitamins, has been shown to be 
related to changes in mobility, including physical function, gait, and 
mobility. Vitamin D and vitamin B12/folate (homocysteine) in particu-
lar have been shown to be associated with reduced falls and improved 
physical performance among older adults (22,23). Amino acid or die-
tary supplements, acylcarnitine, and a Mediterranean diet have also 
shown some benefits to mobility (24–26). The majority of evidence 
for the effects of diet is observational; however, one ongoing RCT, the 
Gait, Memory, Dietary and Vitamin D trial (GAME-D2), is exploring 
the benefits of vitamin D and calcium on gait parameters, posture, and 
executive function performance in women aged 65 and older.

Exercise
Neurobiologic evidence in human and animal models indicates that 
physical activity and aerobic exercise may have positive effects on 
mobility and the structural and functional components of the CNS. 
A  number of recent interventions have shown that exercise and 
improvements in fitness impact mobility among sedentary adults 
aged 70–89 years (27) and cognition in a range of older adult study 

samples (1,28). However, a large-scale, 24-month RCT of a moder-
ate-intensity physical activity program compared to a health educa-
tion program in sedentary older adults did not result in improved 
global or domain-specific cognitive functions (29). In order to 
improve mobility, interventions can target motor and physical func-
tion pathways or cognitive and related neural pathways. Trial results 
indicate that exercise training, including aerobic and resistance train-
ing, may improve mobility, including reduced fall risk and improved 
gait, through improvements in executive function in women aged 
65–75 years with intact cognitive functioning (30,31) and reduction 
in white matter lesions and other neuropathology among a similar 
sample of women with evidence of white matter lesions at baseline 
(32).

Disruptions to neural circuitry, particularly in the prefrontal, 
parietal, putamen, cerebellum, and connecting tracts associated with 
aging may result in gait and mobility impairments (33). For older 
adults exhibiting these impairments, motor learning exercise inter-
ventions may restore motor skills, leading to smooth, efficient, and 
automatic movements when walking (34,35). These interventions 
are goal-oriented, practiced to accuracy, and reward-based (36), 
and have shown effectiveness in improving the energy cost of walk-
ing, gait quality, walking confidence, and physical function in older 
adults with a range of mobility limitations (37–39). More recent 
interventions focused on mobility outcomes have combined aerobic 
exercise with motor learning exercise in adults aged 65 and older 
who could ambulate independently (40).

Electric Stimulation
Noninvasive, electric stimulation, including transcranial direct cur-
rent stimulation can be used to safely modulate cortical activity in 
brain regions and networks involved in standing and walking (41). 
Transcranial direct current stimulation interventions using sham 
controls have shown effectiveness in improving ability on dual-task 
paradigms during standing and walking in healthy older adults (41) 
and have shown benefits in preliminary experiments with healthy 
older adults (42). Transcranial direct current stimulation has also 
been shown to improve cognition across a number of domains 
related to risk for dementia including executive function (43) and 
working memory (44) in older adults with a range of cognitive func-
tioning. Evidence suggests that this intervention may target both 
cognitive and motor mediated mechanisms.

Sensory Stimulation/Deprivation
Sensory deprivation and impairments, including vision and hear-
ing loss, are associated with decreased mobility, decreased ability to 
complete activities of daily living, increased falls and fractures, and 
cognitive decline (45). Hearing loss may be associated with decreased 
mobility and physical function, including slowed gait speed, through 
cognitive mechanisms, including increased cognitive load and execu-
tive function impairments (46,47), shared pathology with balance 
(impairment of the cochlear and vestibular sense organs) (48), and/
or through microvascular disease or inflammation mechanisms (49). 
Vision loss may be associated with increased falls and gait impair-
ment, including poor postural balance and stability, due to the impor-
tance of visual input to the CNS (50) for maintaining posture (51) 
and for regulating mobility performance (52). One ongoing trial, the 
Falls in Glaucoma Study (FIGS), is exploring the relationship between 
glaucoma and mobility impairment (see http://www.fallsinglaucoma.
org/). Rehabilitative interventions for improving hearing, including 
use of a hearing aid, may impact both cognitive and mobility-related 

Figure  1. Targets for interventions in older adults with CNS-mediated 
mobility impairment.
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health outcomes by improving executive function and decreasing 
cognitive load (53,54). Currently, there is limited evidence for effec-
tiveness; however, planning grant for a trial of hearing loss treat-
ment among older adults with a range of hearing impairments in 
the Atherosclerosis Risk in Communities cohort is underway (54). 
Interventions for improving vision may impact sensory systems asso-
ciated with gait and mobility. Vision correction independently—in 
adults aged 65–79 years at high risk for falls (55,56)—and in combi-
nation with exercise in adults aged 70 and older living at home (57) 
has been shown in trials to reduce falls and improve gait.

In addition to vestibular and visual components, standing upright 
and maintaining balance is related to somatosensation or the pro-
cess of conveying information regarding the interaction of the body’s 
surface with the environment. Foot sole somatosensation is associ-
ated with activation in the primary and secondary somatosensory 
cortex and the paracentral gyrus (58). Age-related impairments in 
somatosensation are associated with abnormal gait (59) and balance 
(60) and may result in falls and injury (61). Interventions to improve 
somatosensation by applying subsensory, random mechanical vibra-
tions (white noise) to the foot sole have been shown to improve bal-
ance (62) and gait in adults aged 71–91 years experiencing recurrent 
falls (63) and healthy adults aged 65–90 years (64).

Multimodal Activity
Multimodal or multifactorial interventions combine multiple inter-
vention modalities to improve mobility, cognition, and/or other 
health outcomes for older adults with gait abnormalities. Virtual 
reality treadmill gait training, which promotes motor learning while 
introducing graded motor and cognitive challenges, is one multifac-
torial treatment approach that has shown success in patients with 
stroke and PD (65). Participants with PD showed significant post-
test improvements in gait speed, dual-task learning, and executive 
function; effects on dual-task waking were greater in treadmill train-
ing with virtual reality compared to treadmill training without vir-
tual reality (65) 2011. V-TIME, a recent RCT including older adults 
with a history of falls without neuropathology (66), used functional 
magnetic resonance imaging and functional near infrared spectros-
copy (67) to explore intervention effects on frontal activation during 

dual-tasking tests, gait variability, and falls; 302 participants have 
completed training and the results are forthcoming.

Another multimodal intervention that combines physical activity 
and cognitive challenge is an interactive video dance paradigm based 
on the Dance Dance Revolution system (68). A recent RCT recruited 
postmenopausal, sedentary, overweight women and explored the 
effect of video dancing on physical and cognitive functions, includ-
ing functional magnetic resonance imaging assessments of psycho-
motor function (digit symbol substitution test) and task-switching 
(69). Results are forthcoming.

An intervention that extends both physical and cognitive compo-
nents to a real-world setting is the Experience Corps (EC) interven-
tion. The Baltimore EC RCT explored the mobility and cognitive 
benefits of a high-intensity volunteer service program embedded 
within the Baltimore City public elementary school system (70). 
Participants were healthy adults aged 60 and older at elevated soci-
odemographic risk for physical and cognitive functional declines. 
Using accelerometers and brain magnetic resonance imaging meas-
ures to evaluate mechanisms of benefit, the trial found modest 
increases in lifestyle activities (71) postintervention and in objectively 
measured physical activity among women only (72), and increased 
hippocampal volume and better executive function, primarily in men 
(73). A forthcoming paper is exploring intervention-specific mobility 
effects, including gait speed. EC and other multimodal interventions 
have the potential to simultaneously target mobility and cognitive 
impairment through everyday activity.

Results of the Workshop

Considering that clinically diagnosable mobility impairments are 
prevalent among older adults (13), and that a large body of evidence 
indicates that those impairments are intimately connected to the 
CNS (2), interventions that target underlying CNS-mobility impair-
ment mechanisms and pathology have great potential to prevent and 
treat both mobility disability and cognitive impairment. Discussion 
points from the conference led to the identification of important gaps 
in knowledge and key recommendations related to the recruitment 
and sample selection, intervention design, and methods to measure 
effectiveness. These are summarized in Table 1.

Table 1. Gaps in Knowledge and Recommendations for Future Interventions Targeting CNS-mediated Mobility Impairment: Summary of 
Workshop Round Table Discussions

Recommendations

Recruitment and sample selection Develop consensus inclusion and exclusion criteria for the novel phenotype
Determine the gait measures required to define criteria
Identify community-based and clinical recruitment centers (eg, ADRCs)
Recruit from diverse and understudied populations

Intervention design Consider adaptive and individually tailored interventions
Focus on multimodal interventions that can target multiple pathways simultaneously
Strive for enjoyable and challenging interventions to increase adherence and maintenance
Consider variable impact by subgroups (eg, sex, age, disability)
Carefully select control participants
Include cross-disciplinary teams in intervention development

Methods to measure effectiveness Focus on multiple and dependent pathways
Incorporate qualitative and quantitative markers of brain health
Develop a detailed baseline phenotype of study participants including multiple cognitive and mobility measures
Consider noninvasive, wearable technology to assess outcomes continuously in daily life

Note: ADRC = Alzheimer’s Disease Research Center; CNS = central nervous system.
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Recruitment and Sample Selection
Of primary importance in recruitment of a study sample for tar-
geted interventions is precisely defining the phenotype and identi-
fying a novel syndrome associated with CNS-mobility impairment. 
Currently, various research groups have proposed different criteria, 
one of which builds on current criteria for mild cognitive impair-
ment, including absence of dementia, cognitive complaints, preserved 
activities of daily living, and slowed gait speed (74). Other crite-
ria have emphasized the importance of excluding individuals with 
other well-defined neurologic disorders, including PD, and stroke. 
Similar to the development of diagnostic guidelines for dementia 
and mild cognitive impairment due to AD, the development of con-
sensus criteria to define a novel syndrome of CNS-MMI is required 
prior to the testing and evaluation of interventions specific to this 
group. Additionally, defining the alteration(s) in motor function to 
be included as criteria is critical; although many studies have used 
gait speed because of its ease and low cost of implementation and 
interpretation, other gait measures, including gait variability and 
velocity, as well as dual-task paradigms, may be more appropriate 
to define the target population (21,75,76). Recent evidence suggests 
that groups defined by multiple gait variables may show differences 
in cognitive profiles and risk factors (76).

Additional recommendations related to recruitment of target 
populations included the importance of identifying appropriate 
centers and clinics for recruitment. Although Alzheimer’s Disease 
Research Centers (ADRCs) have long served as rich recruitment 
sites for well-characterized volunteers to study cognitive impair-
ment, they also serve individuals who come in with motor dysfunc-
tions as their primary impairment, as well as individuals who may 
be included based on their cognitive profile, but also have gait and 
mobility impairments. Finally, workshop attendees emphasized the 
importance of recruiting from a diverse and specifically underserved 
target population particularly because those populations may have a 
higher prevalence of CNS-MMI and may benefit most from targeted 
interventions (77).

Intervention Design
As indicated above, a number of interventions have recruited popu-
lations with or at risk for CNS-MMI and have shown effectiveness 
in targeting mechanistic pathways of potential benefit. Workshop 
attendees were asked in small groups to consider these interventions 
and brainstorm on a series of characteristics that may define the 
most effective interventions.

Groups emphasized the importance of interventions that are 
adaptive or individually tailored to participants. These interventions 
are sequential, where intervention type, intensity, frequency, etc. can 
be modified at critical decision points, and tailored to participants. 
For example, participants with a specific gait and cognitive pheno-
type and specific interests may be matched with a customized inter-
vention that can adapt based on participants’ progress and needs (eg, 
(66)). Interventions are also increasingly targeting multiple pathways 
simultaneously through multimodal programs embedded within 
daily generative activities that are meaningful to individuals (70). 
In order to increase adherence and maintenance postintervention, 
intervention design could consider what makes the cost of walking 
worthwhile for individuals. Similar to virtual reality for gait training 
that introduces tailored and graded motor and cognitive challenges 
(66), interventions could strive to be enjoyable and challenging. 
Intervention design may benefit from the appeal of goals and stages 
used by online gaming (78). Intervention design could also consider 

variable impact by subgroups, including sex, age, and disability 
because intervention effectiveness, interest, and adherence may vary 
by these and other factors related to increased risk for impairment 
and disability. Additionally, care must be taken to select appropri-
ate control subjects particularly when exploring the effectiveness of 
interventions in older adults with cognitive and mobility limitations. 
Finally, workshop attendees emphasized the importance of cross-dis-
ciplinary teams, including individuals from basic sciences, geriatrics, 
neurology, neuropsychology, exercise physiology, engineering, and 
rehabilitation, in the design of effective interventions.

Methods to Measure Effectiveness
Because mechanisms of CNS-MMI are diverse, complex, and associ-
ated with multiple systems and pathways including neurovascula-
ture, inflammation, genes and metabolism, and neuromotor control 
and networks (14), it will be important to directly measure and bet-
ter understand the intersection of these multiple and often depend-
ent pathways, rather than focus in a linear fashion on an individual 
pathway. For example, cognitive measures could incorporate nonin-
vasive qualitative and quantitative markers of brain health including 
structural and functional magnetic resonance imaging and func-
tional near infrared spectroscopy measures, as well as biomarkers 
that allow researchers to understand intervention effects at the cel-
lular and molecular level (eg, neuromuscular junctions).

Prior to intervention onset, researchers could create a detailed 
baseline phenotype of study participants that incorporates multiple 
cognitive and mobility measures including executive function, speed, 
fall history, and speeded gait measures that include variability (75). 
Assessing one’s mobility while under cognitive demand (ie, dual-task 
paradigms) is also essential for characterizing baseline CNS-mediated 
mobility impairment to test effectiveness of interventions. Dual-task 
paradigms are particularly important because of the intrinsic link 
between gait and cognition. Finally, interventions can now capital-
ize on and incorporate noninvasive wearable technology, including 
smartphones (eg, (79), accelerometers, and wearable insoles, to assess 
complex cognitive and mobility functions more precisely. This will 
allow researchers to better understand and assess mobility and other 
measures continuously and within community settings (eg, (80)).

Naming the Syndrome
Critical to developing interventions as well as effective recruitment 
and measurement methods, is developing an appropriate term for 
this prevalent syndrome. Workshop attendees brainstormed a num-
ber of potential names including CNS-MMI, motoric cognitive risk 
syndrome (3), central dysmobility of aging, mobility impairment 
of aging, and bradypedia. This process highlighted the differential 
emphases placed on components of this syndrome. With continued 
research, we believe the field will move toward a consensus name 
and criteria.

Conclusions and Future Directions

The 3-year conference workshop series, “Aging, the CNS, and 
Mobility,” reviewed evidence, causal mechanisms, and novel inter-
ventions for a potentially new and prevalent syndrome within the 
older adult population characterized by CNS-mediated mobility 
impairment. Considering the complex nature of this impairment, a 
substantive methodological leap and paradigm shift is required in 
order to develop effective preventive interventions. First, a multi-
disciplinary and collaborative approach that includes basic, clinical, 
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and translational scientists is essential particularly because of the 
multiple mechanistic pathways that link the CNS to mobility impair-
ment, decline, and disability. Second, innovative and cutting edge 
methods that are just emerging in cognitive aging and geriatrics (eg, 
wearable technology and gait mats) or mobility-related fields (eg, 
magnetic resonance imaging) could be effectively applied within the 
design of interventions. Finally, the value of understanding the asso-
ciations between the CNS and mobility can be conveyed clearly to 
researchers across disciplines so that new and ongoing interventions 
and longitudinal studies can incorporate both cognitive and mobility 
measurements into study protocols.

The conference series provided a framework for future work 
focused on better understanding and treating this complex and poten-
tially novel syndrome affecting a large proportion of older adults. 
Although we are in the nascent stages of defining this syndrome and 
understanding the underlying biologic mechanisms that may connect 
the CNS to age-related mobility decline, interventions reviewed above 
have shown some effectiveness in improving both mobility and cogni-
tion by targeting multiple systems in both diseased and healthy older 
adults. These interventions have provided valuable insights into the 
design and evaluation of potentially effective interventions among 
those with age-related CNS-MMI. Moving forward, we seek to build 
on these conference reviews to develop small, hands-on workshops 
designed to use available data from ongoing studies to critically evalu-
ate and disseminate novel and potentially more precise metrics of (i) 
CNS function and (ii) mobility in everyday life, where the complex 
integration of CNS systems is most tested and most needed.

Considering that individuals with mobility impairment are at 
high risk for dementia, disability, reduced quality of life, falls, and 
hospitalizations, population-based strategies that can even modestly 
shift one or more disease courses may have tremendous potential to 
reduce burden at the level of the individual, family, and society.

Supplementary Material

Please visit the article online at http://gerontologist.oxfordjournals.
org/ to view supplementary material.
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