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ABSTRACT

Objective: To report incidence and risk factors for motoric cognitive risk syndrome (MCR), a newly
described predementia syndrome characterized by slow gait and cognitive complaints.

Methods: We examined incidence rates of MCR in 3,128 adults aged 60 years and older, MCR-
and dementia-free at baseline, participating in 4 US-based cohort studies. Hazard ratios (HRs)
with 95% confidence intervals (CIs) for the association of modifiable risk factors with risk of
MCR were computed using Cox models.

Results: Over a median follow-up time of 3.2 years, 823 of the 3,128 participants met MCR cri-
teria. The overall age- and sex-adjusted incidence of MCR was 65.2/1,000 person-years (95%
CI: 53.3–77.1), and ranged from 50.8/1,000 person-years to 79.6/1,000 person-years in the
individual cohorts. MCR incidence was higher with older age but there were no sex differences. In
the pooled sample adjusted for age, sex, education, and cohort source, strokes (HR 1.42, 95%CI:
1.14–1.77), Parkinson disease (HR 2.52, 95% CI: 1.68–3.76), depressive symptoms (HR 1.65,
95% CI: 1.28–2.13), sedentariness (HR 1.76, 95% CI: 1.44–2.17), and obesity (HR 1.39, 95%
CI: 1.17–1.65) predicted risk of incident MCR.

Conclusions: The incidence of MCR is high in older adults. Identification of modifiable risk factors
for MCR will improve identification of high-risk individuals and help develop interventions to pre-
vent cognitive decline in aging. Neurology® 2014;83:2278–2284

GLOSSARY
BIMC 5 Blessed Information-Memory-Concentration; CI 5 confidence interval; EAS 5 Einstein Aging Study; HR 5 hazard
ratio;MAP5Memory and Aging Project;MCI5mild cognitive impairment;MCR5motoric cognitive risk syndrome;MMSE5
Mini-Mental State Examination; ROS 5 Religious Orders Study.

There is increasing evidence that gait slowing occurs early in the course of dementia, precedes
declines in cognitive tests,1–3 and is a strong predictor of dementia.4 Hence, incorporating gait
performance into risk assessments may help improve dementia prediction. The motoric cogni-
tive risk syndrome (MCR) is a predementia syndrome characterized by the presence of cognitive
complaints and slow gait in older individuals without dementia or mobility disability.5,6 MCR
can be detected without complex tests, enhancing accessibility in various clinical settings.5 The
prevalence of MCR was 9.7% in a pooled analysis of 26,802 older adults from 17 countries.5

MCR predicted risk of developing major cognitive decline and dementia (Alzheimer disease and
vascular dementia) in more than 5,000 older adults from 5 independent aging cohorts.5,6

We reported that individuals with MCR have more chronic illnesses than non-MCR elders at
cross-section.5,6 Lifestyle variables such as physical activity levels are linked to dementia risk.7–9

Based on these observations, we hypothesized that disease burden at baseline and lifestyle
characteristics will influence risk of MCR. To further delineate the epidemiology of MCR
and gain insights into its causes, we examined incidence of MCR and associated risk factors
in dementia-free older adults participating in 4 prospective cohort studies. Information on the
incidence of MCR and modifiable risk factors can help identify individuals at high risk of
cognitive decline and may lead to the development of preventive interventions for dementia.
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METHODS This MCR incidence study includes individual

data from participants from 4 established aging studies in the

United States. Baseline data were collected from 1994 to

2008 in the cohorts, and mean follow-up ranged from 1 to

10 years. Two studies recruited from single geographic

sites,6,10 one regionally,11,12 and one nationally.13 All

participating cohorts contained information at baseline and

annual follow-up visits on cognitive complaints, cognitive test

performance, gait speed, mobility disability, and dementia.

From 4,659 individuals at baseline, we excluded those

missing gait speed (n 5 541) or cognitive complaints (n 5

31). We excluded 395 participants who met MCR criteria at

baseline. We also excluded 59 participants diagnosed with

dementia at diagnostic case conferences at or before the

baseline visit for this analysis. After exclusions, the final

eligible sample included 3,128 individuals aged 60 years and

older without MCR or dementia.

Individual study goals and design have been published. In brief,

the Einstein Aging Study (EAS) is a longitudinal study of cognitive

aging in a community-dwelling population sample from Bronx

county (mean age 79.1 years, 61% women, 70% Caucasian,

24% African American).4,6 The LonGenity study recruited an

Ashkenazi Jewish cohort from New York City and surrounding

counties with the goal of identifying longevity-associated genotypes

(mean age 76.0 years, 55% women, 100% Caucasian).12 The

Chicago-based Memory and Aging Project (MAP) is a clinical-

pathologic study of chronic conditions of aging (mean age 79.3

years, 74% women, 93% Caucasian, 6% African American).10 The

Religious Orders Study (ROS) enrolled religious clergy from more

than 40 groups across the United States (mean age 74.1 years, 69%

women, 93% Caucasian, 6% African American).13

MCR diagnosis. MCR diagnosis adapts operational criteria for

the mild cognitive impairment (MCI) syndrome,5,14 and is

defined as presence of cognitive complaints and slow gait in older

individuals without dementia or mobility disability (inability to

ambulate even with assistance or walking aids).6 Table 1 lists tests

and procedures in each cohort. Cognitive complaints were re-

corded by interviewers based on responses to cognitive status

items in standardized questionnaires.6 Unlike other predementia

syndromes, cognitive tests were not used for MCR diagnosis.

Informants were not available for all participants. Hence, infor-

mant reports were not used to define or confirm cognitive com-

plaints for this analysis. Gait speed (cm/s) at normal pace was

measured using an instrumented walkway (GAITRite; CIR Sys-

tems, Sparta, NJ) in EAS and LonGenity.12,15 Data collection

started and stopped 3 feet from either end of the walkway edge

to account for initial acceleration and terminal deceleration

phases. Gait at normal pace was timed over a fixed distance from

a standing start, and converted to speed in MAP and ROS.10,13

Slow gait was defined as walking speed 1 SD below age- and sex-

specific means in each cohort to overcome variability in

populations and procedures (table 1).6,16

Pooled multicountry prevalence rates of MCR defined using

alternate criteria (global slow gait cutscores or gait speed measured

using similar protocols) were similar to MCR prevalence

Table 1 Summary of participating MCR cohorts

Variables EAS LonGenity MAP ROS

Total/eligible sample, no. 1,052/813 681/573 1,498/1,020 1,068/722

Study baseline year 2002 2008 1997 1994

Age, range, y 70–100 61–94 60–100 60–98

Women, % 61 55 74 69

Education, mean y 14.1 17.5 14.8 18.3

<12 y education, % 14.9 0 6.9 2.2

Follow-up, mean (range), y 2.8 (0.8–10.4) 1.0 (0.9–4.0) 5.1 (0.4–18.3) 9.9 (0.6–18.9)

Cognitive complaintsa Self-report Self-report Self-report Self-report

Gait assessment Instrumented Instrumented Timed walk Timed walk

Gait speed, mean, cm/s 98.6 113.4 69.3 73.1

Slow gait cuts, cm/s

Men 60–74 y 88.0b 101.9 50.5 56.6

Men ‡75 y 72.2 85.3 45.1 44.5

Women 60–74 y 76.7b 97.4 48.8 52.1

Women ‡75 y 66.4 76.7 40.7 36.9

General mental status BIMC BIMCc MMSE MMSE

Depressive symptoms GDS GDS CES-D CES-D

Abbreviations: BIMC 5 Blessed Information-Memory-Concentration; CES-D 5 Center for Epidemiologic Studies–Depression
Scale; EAS 5 Einstein Aging Study; GDS 5 15-item Geriatric Depression Scale; MAP 5 Memory and Aging Project; MCR 5

motoric cognitive risk syndrome; MMSE 5 Mini-Mental State Examination; ROS 5 Religious Orders Study.
a Presence of cognitive complaints ascertained by study interviewers from responses on cognitive status items on the GDS
and the Consortium to Establish a Registry for Alzheimer’s Disease Memory Assessment Questionnaire.
b The EAS cohort did not recruit participants younger than 70 years, and cutscores are for participants aged 70 to 74
years.
c Insufficient data.
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estimates using cohort-specific slow gait cutscores.5 High reliabil-

ity has been reported for gait speed measured using timed and

instrumented methods.17 Furthermore, MCR prevalence rates in

studies that used timed gait and those that used instrumented

walkway to measure gait speed also showed excellent agreement.5

Other covariates. Self-report of physician diagnosis of cardio-

vascular diseases (angina, myocardial infarction, and congestive

heart failure), stroke, hypertension, diabetes, and Parkinson dis-

ease was noted. The EAS used the Blessed Information-

Memory-Concentration (BIMC) Test to assess general mental

status whereas MAP and ROS cohorts used the Mini-Mental

State Examination (MMSE). We converted BIMC scores

(range 0–32; lower scores better) to MMSE (range 0–30;

higher better) using a validated conversion formula.18 Scores on

tests of global mental status and depressive symptoms were

standardized to facilitate comparisons.

We selected 3 potentially modifiable lifestyle variables that

might influence MCR risk: cognitive reserve, obesity (body mass

index $30 kg/m2), and sedentariness. Years of education is used

as a proxy for cognitive reserve,19 and was linked to dementia risk

in our cohorts.19,20 Sedentariness was defined as walking less than

a quarter mile or difficulty negotiating stairs.

Analysis. Participants adjudicated to not have dementia (at case

conferences with access to all clinical and cognitive test informa-

tion) and who did not meet MCR criteria at baseline were con-

sidered to be at risk of incident MCR. Results are reported for

individual cohorts and pooling samples using meta-analysis.

The onset of MCR was assigned at the follow-up visit at which

criteria were met. Person-years of follow-up were calculated as

the time between baseline visit and final follow-up examination,

incident MCR, or death, whichever occurred first. We estimated

age- and sex-adjusted incidence density rates (cases per 1,000

person-years) overall as well as stratified by age (60–69 years, 70–

79 years, and$80 years) and sex (male vs female). Participants who

developed incident dementia without an interim diagnosis of MCR

at a follow-up visit (n 5 298) were not counted as incident MCR

because there may be dementia pathways without an MCR stage.

Inclusion of person-years of follow-up preceding dementia

diagnosis does not significantly alter MCR incidence rates. We

examined stability of diagnosis in participants who had at least

one follow-up visit after developing incident MCR.

Cox proportional-hazards models were used to compute haz-

ard ratios (HRs) with 95% confidence intervals (CIs) associated

with the selected risk factors for developing incident MCR.

Model assumptions were examined graphically and analytically,

and were adequately met.

Standard protocol approvals, registrations, and patient
consents. All participating studies obtained written informed

consent and approval from local institutional review boards.

The institutional review board of the Albert Einstein College of

Medicine approved this analysis.

RESULTS Cohort characteristics are presented in
table 1. The ages of the 3,128 participants ranged
from 60 to 100 years, with 66% women. Mean edu-
cation level was 15.9 years.

Incidence. Over a median follow-up of 3.2 years, 823
of the 3,128 participants developed incident MCR.
Table 2 presents incidence rates in individual
cohorts and pooled: overall as well as by age and
sex. The pooled age- and sex-adjusted incidence of
MCR among individuals aged 60 years and older was
65.2/1,000 person-years. MCR incidence ranged
from 50.8/1,000 person-years in the LonGenity
cohort to 79.6/1,000 person-years in MAP. The
figure shows that MCR incidence increases with
increasing age. The pooled MCR incidence was
higher in the 1,135 individuals aged 80 years and
older at baseline (94.2/1,000 person-years) than the
1,508 individuals aged 70 to 79 years (56.6/1,000
person-years). Pooled incidence of MCR was lower
in the 485 individuals aged 60 to 69 years (54.9/
1,000 person-years); EAS did not include
individuals younger than age 70. Pooled prevalence
of MCR was similar in 1,060 men (63.4/1,000
person-years) and 2,068 women (68.0/1,000
person-years).

Of the 823 participants who developed MCR,
615 had one or more subsequent annual follow-up
visits: 354 (57.5%) remained MCR, 136 (22.1%)
converted to dementia, and 125 (20.3%) reverted

Table 2 MCR incidence rates (per 1,000 person years) overall as well as by age and sex in study cohorts

Variables

EAS LonGenity MAP ROS Pooled

IR (95% CI) No. IR (95% CI) No. IR (95% CI) No. IR (95% CI) No. IR (95% CI) No.

Overall 55.0 (45.4–66.0) 813 50.8 (32.8–75.0) 573 79.6 (71.3–88.5) 1,020 68.5 (61.4–76.2) 722 65.2 (53.3–77.1) 3,128

Age, y

60–69 —a 56.4 (24.3–111.1) 130 63.00 (43.3–88.4) 116 53.11 (43.3–64.4) 239 54.9 (45.6–64.3) 485

70–79 40.3 (30.3–52.6) 493 47.8 (25.4–81.7) 290 71.4 (59.8–84.7) 394 63.3 (53.6–74.1) 331 56.6 (41.2–72.1) 1,508

80 and older 81.0 (62.0–104.1) 320 51.1 (13.9–131.0) 153 91.9 (78.8–106.5) 510 133.8 (107.2–165.1) 152 94.2 (70.2–118.3) 1,135

Sex

Men 51.0 (37.1–68.5) 316 49.8 (25.7–87.0) 260 79.4 (63.1–98.6) 261 67.1 (55.1–80.8) 223 63.4 (50.3–76.6) 1,060

Women 57.9 (45.2–73.0) 496 51.7 (27.5–88.5) 314 79.6 (70.2–89.9) 759 69.2 (60.6–78.7) 499 68.0 (57.3–78.7) 2,068

Abbreviations: CI 5 confidence interval; EAS 5 Einstein Aging Study; IR 5 incidence rate; MAP 5 Memory and Aging Project; MCR 5 motoric cognitive risk
syndrome; ROS 5 Religious Orders Study.
a EAS entry criterion is age 70 years and older.
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to non-MCR status. The participants who reverted
were younger (75.4 vs 77.5 years nonreverters, p ,

0.001) and more educated (16.7 vs 15.8 years, p 5

0.004), but there were no sex differences (69% vs
66% women, p 5 0.349).

MCR and risk factors. Age was associated with
increased risk of MCR (HR 1.05, 95% CI: 1.03–
1.07). Sex did not predict MCR (HR 1.04, 95%
CI: 0.94–1.15). The mean BIMC score was 1.8 6

1.9 in EAS and mean MMSE scores were 28.36 1.7
in MAP and 28.8 6 1.3 in ROS. BIMC was not
available for 23% of the LonGenity sample. General
mental status predicted MCR (HR 0.82, 95% CI:
0.75–0.90). The mean gait speed was 85.9 6 25.7
cm/s. Baseline gait speed (HR 0.95, 95% CI: 0.92–
0.97) predicted incident MCR. The association re-
mained (HR 0.95, 95% CI: 0.92–0.98) even when
participants with slow gait (without cognitive com-
plaints) were excluded.

Table 3 presents association of selected modifiable
lifestyle and medical variables with incident MCR.
While our main focus was to compare risk factors
across cohorts, pooled estimates are presented to pro-
vide an epidemiologic perspective. The pooled esti-
mates should be interpreted in the context of
heterogeneity among studies, tested using the I2 sta-
tistic.21 Table 3 shows heterogeneity ranges from
none (0%) for sex, cardiovascular diseases, Parkinson
disease, and sedentariness; low (,25%) for depressive

symptoms; moderate (25%–50%) for diabetes; and
high (50%–75%) for education, obesity, stroke, and
hypertension.21,22

Education did not predict MCR overall, but was
significant in MAP. Sedentariness (n 5 475,
16.9%) predicted MCR in 3 cohorts. Obesity (n 5

673, 26.4%) was significant in 2 of 3 cohorts in
which it was measured. Cardiovascular diseases
(n 5 373, 11.9%) did not predict MCR. Individual
cardiovascular diseases also did not predict MCR
(data not shown). Strokes (n5 271, 9.1%) predicted
MCR in all cohorts. Hypertension (n 5 1,559,
50.3%) was associated with MCR only in LonGenity.
Diabetes (n 5 367, 11.7%) was associated with
MCR in EAS and LonGenity. Parkinson disease
had a low prevalence overall (n 5 56, 2.2%) but
predicted incident MCR in the 3 cohorts in which
this information was available. Depressive symptoms
predicted MCR in all cohorts.

In a summary model in the pooled sample includ-
ing all risk factors and adjusted for cohort source, age
(HR 1.04, 95% CI: 1.03–1.06), education (HR
0.97, 95% CI: 0.95–0.99), strokes (HR 1.42, 95%
CI: 1.14–1.77), Parkinson disease (HR 2.52, 95%
CI: 1.68–3.76), depressive symptoms (HR 1.65,
95% CI: 1.28–2.13), sedentariness (HR 1.76, 95%
CI: 1.44–2.17), and obesity (HR 1.39, 95% CI:
1.17–1.65) predicted risk of incident MCR. Sex, car-
diovascular disease, hypertension, and diabetes were
not significant (data not shown).

DISCUSSION In this multicenter study of 3,128 per-
sons aged 60 years and older, age- and sex-adjusted
pooled incidence of MCR was 65.2/1,000 person-
years. A higher incidence of MCR was seen with
advancing age, but there were no sex differences.
The MCR concept is easily accessible in a wide
variety of clinical settings. In a recent multicountry
prevalence study,5 MCR criteria were applied
using simple questions about cognitive complaints
and timing gait over a fixed distance with a
stopwatch in 11 studies worldwide (including
MAP and ROS).

While no other incidence studies are available
because MCR is newly proposed,6 comparison with
other predementia syndromes is illustrative. MCR
incidence rates were within a relatively narrow range
in our cohorts (50.8–79.6 cases per 1,000 person
years), similar to other predementia syndromes.
Incidence rate for amnestic MCI was 3.7 per 100
person-years and for nonamnestic MCI 3.9 per 100
person-years in EAS.23 Of the 1,409 dementia-free
participants at baseline in the MAP, 343 developed
incident MCI (168 amnestic MCI) over 14 years of
follow-up.10 In the ROS, 387 of 1,079 dementia-free
participants evaluated between 1994 and 2011

Figure Incidence rates of motoric cognitive risk syndrome by age group and
cohort

EAS 5 Einstein Aging Study; MAP 5 Memory and Aging Project; ROS 5 Religious Orders
Study.
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developed incident MCI (132 amnestic).13 Prede-
mentia incidence rates have not been reported in
LonGenity.

MCR was a robust predictor of cognitive decline
in our multicountry study even after accounting for
potential diagnostic misclassification of early demen-
tia cases as MCR, overlap with MCI, and multiple
confounders.5 MCR predicted vascular dementia in
the EAS in our initial study.6 However, in the follow-
up study,5 MCR predicted Alzheimer disease in more
than 2,000 participants in the MAP and ROS co-
horts. Parkinson disease predicted incident MCR in
this analysis. Hence, MCR may be a marker for both
vascular and neurodegenerative pathways to demen-
tia. The association of baseline gait speed (even after
excluding those with slow gait) and general mental
status in dementia-free individuals with incident
MCR suggests that subtle cognitive and motor dys-
function begins many years before diagnostic thresh-
olds for predementia syndromes are met.1

Our investigation into modifiable risk factors pro-
vides insights into potential preventive strategies.
Education, a proxy for cognitive reserve,19,24 was
not associated with incident MCR, although the asso-
ciation was suggestive. The lack of significant findings
may be explained by the high educational levels in our
cohorts (93% $12 years). Cognitive leisure activity
participation delays memory decline independent of
education.24 Hence, continued intellectual stimula-
tion may be necessary to maintain cognitive reserve
later in life.24 We did not have information on other
cognitive reserve markers such as cognitive activities
or reading levels in all cohorts, and further study is
required. Sedentariness and obesity increase risk of

cognitive decline,7,9,25 and predicted MCR. Physical
fitness is related to increased volumes and functional
connectivity in the aging brain.7,8 Intervention studies
can help establish whether participation in cognitive
and physical activities as well as weight loss may help
prevent or delay MCR. Cardiovascular diseases (over-
all or individual) did not predict MCR, whereas
stroke was a significant predictor. Slow gait predicts
strokes in older women,26 and gait impairment due to
strokes predicts vascular dementia.27 Possible explan-
ations for the association of depressive symptoms with
MCR include reduced participation by depressed per-
sons in healthy lifestyle behaviors, coexistence of
common geriatric syndromes, shared pathologies,28

or depressive symptoms occurring as a prodromal
dementia feature.29 Further examination of the role
of depressive symptoms is warranted.

Over follow-up, 20% of participants who devel-
oped MCR reverted to normal. This rate is compara-
ble to other clinical predementia syndromes. The
reversion rates to normal for MCI range from 18%
to 50% in previous studies,30–32 and variables associ-
ated with reversion have included younger age, shorter
symptom duration, or lacking APOE e4 allele.31,33

Younger age and higher education were associated
with reversion of MCR.

A key strength is that our study was based on 4
large well-established aging cohorts with validated
and reliable cognitive and motor assessment
protocols.

Several limitations need to be discussed. The com-
position of our cohorts needs to be considered while
interpreting incidence estimates and other findings.
However, previous dementia-related findings from

Table 3 Risk of motoric cognitive risk syndrome in individual cohorts and pooled sample

Variables EAS LonGenity MAP ROS Pooled I2, %a

Cognitive reserve and
lifestyle variables

Education 0.99 (0.93–1.04) 1.09 (0.96–1.25) 0.93 (0.90–0.97) 0.99 (0.96–1.02) 0.97 (0.93–1.00) 58.8

Sedentariness 2.10 (1.18–3.72) 1.06 (0.42–2.71) 2.14 (1.65–2.79) 1.75 (1.24–2.47) 1.95 (1.61–2.36) 0.0

Obesity 2.68 (1.51–4.75) —b 1.63 (1.28–2.08) 1.23 (0.97–1.56) 1.60 (1.19–2.15) 57.7

Medical illnesses

Cardiovascular disease 0.99 (0.58–1.70) 2.66 (0.86–8.28) 1.11 (0.81–1.54) 1.08 (0.76–1.55) 1.13 (0.90–1.38) 0.0

Stroke 1.79 (1.02–3.16) 8.98 (2.36–34.23) 1.54 (1.15–2.06) 1.41 (1.00–1.98) 1.73 (1.20–2.50) 57.9

Diabetes 1.67 (1.04–2.68) 3.28 (1.18–9.10) 1.11 (0.79–1.56) 1.16 (0.79–1.69) 1.36 (0.99–1.87) 44.6

Hypertension 1.34 (0.91–1.98) 3.41 (1.29–9.03) 1.04 (0.84–1.29) 0.91 (0.73–1.14) 1.15 (0.87–1.53) 65.7

Parkinson disease 4.77 (1.73–13.44) —b 2.47 (1.16–5.28) 2.44 (1.45–4.09) 2.71 (1.82–4.02) 0.0

Depressive symptoms 1.41 (1.19–1.67) 1.29 (1.00–1.66) 1.18 (1.06–1.30) 1.19 (1.08–1.31) 1.22 (1.14–1.32) 19.2

Abbreviations: EAS 5 Einstein Aging Study; MAP 5 Memory and Aging Project; ROS 5 Religious Orders Study.
Associations are reported as hazard ratios with 95% confidence intervals adjusted for age, sex, and education.
a The I2 statistic provides a measure of heterogeneity. A value of 0% indicates no observed heterogeneity, and larger values show increasing heterogeneity.
b Insufficient or missing data.
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these 4 well-established cohorts were generalizable to
other populations worldwide.4,10,11,13 Moreover, not
many established dementia studies include annual
gait speed measurements that are core to MCR diag-
nosis.5 Prospective studies in more diverse and
population-based cohorts are needed to establish
national and international MCR incidence rates.

The selected risk factors have established dementia
links; however, this list is not meant to be exhaustive.
Medical illnesses were based on self-report in this ini-
tial incidence study. Direct measures of pathology
might have shown stronger associations, and should
be examined to gain insights into MCR pathogenesis.

Because this was a retrospective analysis, all proce-
dures and tests were not uniform. Each individual
MCR criterion can be improved. Slow gait in older
adults is multifactorial,34 but addition of cognitive
complaints to the MCR criteria improves predictive
validity.5 Informant reports of cognitive complaints
may improve dementia identification but has lower
sensitivity and will exclude many older adults who
live alone, reducing the pool of at-risk older adults.
Variability in any one MCR criterion is balanced by
another criterion. In support, MCR had more incre-
mental validity for predicting cognitive decline than
either of its individual components of slow gait or
cognitive complaints.5,6 That variability in individual
criteria is reduced when combined is also suggested by
the high consistency in MCR prevalence rates pooling
studies using different cognitive and gait measure-
ments and MCR prevalence from studies using the
same cognitive and gait assessments.5 The agreement
in MCR incidence rates across the 4 cohorts and
associated risk factors is also reassuring. While
MCR causes may vary regionally, risk factors for
strokes and cardiovascular disease (2 major contrib-
utors to cognitive and motoric decline) were remark-
ably consistent worldwide.35,36 The heterogeneity
between studies for most risk factors was relatively
low and the direction of associations was in the same
direction, an equally important consideration when
interpreting meta-analyses.21,22

Gait variables other than speed may be considered
for defining MCR4; however, the need for instru-
mented methods will restrict clinical utility but will
be helpful in research settings.4,6 Use of insular slow
gait cutscores for each cohort, the same approach used
to define abnormal cognitive test performance for
other predementia syndromes,5,14 helped address pro-
cedural and population differences. Use of a single
slow gait cutscore for defining MCR is not optimal,
because it does not account for age and population
differences in gait performance.15,16

This multicenter study helps define the epidemiol-
ogy of MCR in older adults. While not intended as a
nationally representative sample, the inclusion of

multiple sites enables comparison of incidence rates
and risk factors for MCR in different regions and
populations in the United States. The incidence rates
and risk factor data derived from our study can serve
as a foundation for future studies to improve demen-
tia risk assessments, assist health care planning, and to
develop novel interventions to prevent cognitive
decline.
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