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Background Motoric Cognitive Risk Syndrome (MCR) is a predementia stage where slow gait speed and subjective
memory complaints are present. The purpose of this study was to estimate the prevalence of MCR and assess its rela-
tionship with sociodemographic factors and chronic conditions.

Methods This is a secondary analysis of the SABE Colombia study conducted in 2015. The analytic sample consisted
of 17¢577 participants. After determining MCR prevalence, logistic regression was performed to examine the corre-
lates of MCR.

Findings The prevalence of MCR was 10¢71 %. The median age was 71 years and women composed 74¢63 % of the
MCR group. After adjusting for confounding variables MCR was associated with increasing age (OR 1¢69, CI 1¢43 -
1¢92), no or low education (OR 1¢99, CI 1¢67- 2¢37), MMSE (OR 0¢93, CI 0¢91 - 0¢95) and chronic conditions such as
mental disorders (OR 1¢36, CI 1¢11-1¢67), history of myocardial infarction (OR 1¢24, CI 1¢04 - 1¢47), hypertension (OR
1¢23, CI 1¢08 - 1¢40) and diabetes (OR 1.18, CI 1.01 − 1.37).

Interpretation This study found a prevalence of 10¢71 % of MCR in Colombian older adults. Additionally, MCR was
associated with chronic conditions and sociodemographic factors identified in prior studies. These results increase
the awareness of a novel predementia stage whose identification can be performed by clinicians in the outpatient
clinic, minimizing the cost of a full neuropsychologic evaluation performed in a memory clinic.
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Background
Dementia is an increasing global health challenge. Care
support of patients with dementia has a wide-ranging
impact for families, health-care systems and society in
general.1 This is a condition with high prevalence and inci-
dence, with even higher rates in Latin-American
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countries.2 Under these circumstances, it would be very
useful to have an estimate of the population at risk of cog-
nitive decline and dementia, but clinical assessments are
rare in resource-limited countries, such as Colombia.3

The identification of preclinical stages of dementia are
important for preventive measures because it reduces the
burden of the disease and related costs.4 Traditionally,
identification of predementia syndromes is based on neu-
ropsychological tests, blood/CSF biomarkers and neuro-
imaging.5 It is not feasible to use this approach to
identify predementia syndromes in large populations,
however, particularly those of low- and middle-income
countries where access to clinical settings is very limited.
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Research in Context

Evidence before this study

Before undertaking the analysis, we read the first paper
that validated the Motoric Cognitive Risk (MCR) syn-
drome in nondemented older individuals with cognitive
complaints, this article was published by Joe Verghese in
the Journal of Gerontology in 2013. Later, we did a quick
review on other multicentric studies that included this
syndrome predicting a higher risk of developing demen-
tia, particularly vascular dementia, and other geriatric
outcomes such as frailty, disability, falls and, overall mor-
tality. We also did a review in other available articles to
understand the pathophysiology and the neurological
basis of this cognitive and motor decline. The reading
about this MCI subtype filled our interest given its feasi-
ble identification in the outpatient clinic. While doing the
review we found out that Aguilar-Navarro et. al. studied
the prevalence and risk factors associated with MCR in a
Mexican cohort. These findings motivated us to study
this syndrome in a similar Latin America population, thus
we decided to use the data from SABE Colombia 2015, a
cross-sectional study that included adults over 60 years
of age who lived in community.

Most of the evidence was taken out from articles of
scientific journals, and most of these papers were longi-
tudinal and descriptive analysis, rather than metanaly-
sis. We used PubMed, Scielo and Embase databases as
our searching tools. The terms included were “Motoric
Cognitive Risk Syndrome”, “Cognitive performance”,
“Gait speed”, “Older adults”.

Added value of this study

This article increases the awareness of this pre-demen-
tia stage and to our knowledge this is the first time this
syndrome is studied in this population. MCR can be
used as a screening tool for cognitive impairment given
that a gait assessment, a cognitive complaint question-
ary, and a functional inquire can be performed by clini-
cians in the outpatient clinic. The foregoing, in relation
with the existing evidence regarding pre-dementia
stages, can help clinicians detect people at risk to
develop dementia and make interventions that can
slow down disease progression.

Implication of all the available evidence

MCR is a prevalent condition among the elderly, with
even higher rates in Latin-American countries, its early
identification can help establish preventive strategies
based on risk assessments. This approach is particularly
helpful for low-and middle-income countries since it
could reduce the costs associated with a full neuropsy-
chologic assessment or biomarkers such as PET imag-
ing, offering an easy-to-apply and accessible tool even
for remote populations.
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Recent evidence shows that slower gait-speed (GS)
precedes cognitive decline by several years independently
of other factors such as ageing or co-morbidities.6−9 One
study found that an deacceleration in gait speed decline
can occur as much as 12 years prior to the onset of Mild
Cognitive Impairment (MCI),7 our group previous pub-
lished results relating GS and hand-grip strength with
cognition in Colombian Older adults.10,11 Although these
changes are due to several factors, the presence of slow
GS in older adults has been shown to predict dementia
independently of the underlying etiology.6 GS has been
proposed as an important parameter during older adult
cognitive assessment.

The Motoric Cognitive Risk Syndrome (MCR) was
described by Verghese et. al.12 as a preclinical stage for
dementia. MCR is defined as the presence of slow GS
and subjective memory complaints, without cognitive
or functional impairment.12 MCR is associated with
increased incidence of dementia, particularly
Alzheimer’s Disease (AD) and Vascular Dementia.5,12

In addition to dementia, MCR increases the risk of other
geriatric outcomes including frailty, disability, falls and,
mortality.5,13,14

Multiple comorbidities have been associated with
MCR, and some of the risk factors for this condition
vary depending on the economic situation of the coun-
tries. In countries like United States, Japan, France, Ire-
land, Canada and China, the comorbidities with the
greatest association are diabetes, sedentariness, depres-
sion, low educational level, cardiovascular disease and
cerebrovascular disease. However, in countries such as
Malaysia, in addition to the aforementioned factors, an
association has been found with rural residential area,
having cancer, and low socioeconomic status.3,5,6,12,15,16

Still, the strongest risk factors are diabetes, hyperten-
sion, stroke and coronary disease, which are also associ-
ated with vascular changes and white matter integrity.3

To the date, there are no studies describing the prev-
alence or correlates of MCR in Colombia. A novel mea-
sure like MCR can help estimate the population at risk
for preclinical dementia and can be used even with lim-
ited resources. This study objective is to estimate the
prevalence of MCR and assess its relationship with cog-
nitive risk factors in Colombia.
Methods

Study design
This is a secondary analysis of the SABE Colombia
study (Health, Well-Being, and Aging) conducted in
2015. This study included a nationally representative
sample of 23¢694 older adults living in the community
aged 60 years or more. The sample was probabilistic,
clustered, stratified/multi-staged by urban and rural
areas. The methods and procedures conducted in the
study were based on those used in the SABE interna-
tional study for comparability; however, it was modified
and adapted for the context of Colombia.17 The informa-
tion was integrated within the general framework of the
www.thelancet.com Vol xx Month xx, 2021



Figure 1. Flow-chart of the study sample selection.
* Values below the p1 and above the p99 on the time spent

walking 3 m were excluded from the analysis
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Colombia National Surveys System. Other technical
details of the SABE Colombia survey can be found
elsewhere.18,19
Sample selection
Figure 1. shows the criteria used to select participants
for inclusion in the analysis. We included those individ-
uals with complete data in the gait speed, cognitive
function, and subjective memory assessment. Exclusion
criteria included values of less than 13 points in the
Abbreviated Mini-Mental State Examination, as these
individuals were considered cognitively impaired.

A recent cross-sectional study, carried out with a pop-
ulation with similar characteristics, found out that in
the 4 m gait speed test the mean speed was 1¢11 m/s
with a range between 0¢24 − 1¢92 m/s.20 Similarly, it
has been described that in individuals ages 60 years or
more the mean gait speed is between 1¢2 m/s to
0¢9 m/s for women and 1¢3 m/s to 0¢9 m/s for men.21

Therefore, we excluded outliers data bellow 0¢06 m/s
and above 1¢45 m/s, corresponding to values below the
1st percentile, or above the 99th percentile, as this might
correspond to individuals that ran during the test or
erroneously recorded data. The final study sample was
17¢577 participants.
www.thelancet.com Vol xx Month xx, 2021
Variables
Dependent variable: Motoric Cognitive Risk
Syndrome. People with slow gait speed and subjective
memory complaints, without cognitive or functional
impairment were categorized as having MCR (Figure 2).

1. Gait: GS as a variable was created using the GS sub
test in the Short Physical Performance Battery
(SPPB), previously validated in Colombian popula-
tions and applied in the SABE Colombia survey.22

The participants were asked to walk 3 meters at
their regular pace two times from a standing posi-
tion. The best of both trials was used to determine
GS. Individuals were considered as having a slow
gait if they were 1.0 standard deviation or more
below the mean for their age group and sex (Table 1),
using age group cut points determined in a valida-
tion study among Colombian older adults.23

2. Absence of dementia based on their cognitive sta-
tus: To exclude cognitive impairment, individuals
included had a score greater or equal to 13 in the
abbreviated version of the MMSE.24

3. Subjective memory complaints: We consider indi-
viduals to have self-reported memory complaints if
they reported their memory as being "fair", "bad" or
"really bad".

4. Functional assessment: Subjects were classified as
functionally independent if their Barthel scale score
was greater than 95 and if they did not have diffi-
culty performing any instrumental activities of daily
living (IADL) including preparing a hot meal, shop-
ping for groceries, managing money and taking
medications.3
Independent Variables. We included sociodemo-
graphic variables such as age, sex, and level of education
(categorized as none, elementary or middle school, high
school, or higher education).

Regarding chronic conditions, the history of hyperten-
sion, coronary artery disease, stroke, cancer, diabetes, and
mental disorders, were analyzed based on self-reported
medical history (if they had ever been told by a doctor or
a nurse that they suffer from this medical conditions).
Obesity was defined as having a body mass index greater
or equal than 30 kg/m2 (WHO classification). Respond-
ents were considered to have depressive symptoms if
they had a score greater or equal to 6 points on the Yesav-
age or Geriatric Depression Scale (GDS).25
Statistical Analysis
A cross sectional analysis was performed. We first pres-
ent the characteristics of the total sample and the sub-
samples with and without MCR. We examined
3



Figure 2. Creation of the MCR variable. Four criteria were taken into account: slow gait speed, subjective memory complaints, no objective cognitive impairment or functional dependency.
*IADL: Instrumental activities of daily living. For more information regarding which IADL see methods
**Cutoff point defined as -1 SD below the mean according to the previously validated reference values of GS in Colombian population (See Table 1)
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Age group Mean Standard deviation (SD) Cutoff point*

Males m/s m/s m/s

60-69 0.88 0.29 0.59

70-79 0.79 0.23 0.56

80 + 0.66 0.21 0.45

Females

60-69 0.77 0.24 0.53

70-79 0.69 0.22 0.47

80 + 0.58 0.15 0.43

Table 1: Gait speed cutoff points by age and sex*.
*Cutoff points were set based on the previously validated reference values for the Short Physical Performance Battery (SPPB) in the Colombian Population.

Adapted from: Ram�ırez-V�elez R, P�erez-Sousa MA, Venegas-Sanabria LC, Cano-Gutierrez CA, Hern�andez-Qui~nonez PA, Rinc�on-Pab�on D, et al. Normative Val-

ues for the Short Physical Performance Battery (SPPB) and Their Association With Anthropometric Variables in Older Colombian Adults. The SABE Study,

2015. Front Med. 2020 Feb 20;7.
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differences in sociodemographic factors, cognitive func-
tion, and comorbidities by MCR status using Chi-
squared tests for categorical variables and Wilcoxon
Ranksum tests for continuous variables. In variables
with more than 2 categories statistical significance was
tested using Kruskal −Wallis with Dunn poshoc.

Next, we used logistic regression to examine associa-
tions of respondent characteristics with MCR. We first
report the odds ratios (ORs), 95% CIs and p-values from
models of the bivariate association of each characteristic
with MCR. We then present results from a fully
adjusted model, including socioeconomic status, func-
tionality, chronic conditions, and related geriatric condi-
tions such as frailty and polypharmacy. Frailty was
defined with a score equal or less than six on the SPPB
and polypharmacy was defined as the consumption of 5
or more medications at the time of the survey. All statis-
tical analyses were performed with Stata 16. Statistical
significance was defined with an alpha value of 5%, and
a confidence interval was set at 95%.
Ethics approval and consent to participate
Two universities involved in developing the SABE
Colombia study (University of Caldas, ID protocol
CBCS-021-14, and University of Valle, ID protocol 09-
014 and O11-015) reviewed and approved the study pro-
tocol, and written informed consent was obtained from
everyone before inclusion and completion of the first
examination (including permission to use secondary
data and blood samples). The study protocol to the sec-
ondary analysis was approved by The Human Subjects
Committee at the Pontificia Universidad Javeriana
(ACTA ID 20/2017- 2017/180, FM-CIE-0459-17).
Role of the funding source
The database used of this study is part of a larger project
funded by the Administrative Department of Science,
Technology, and Innovation (Colciencias) and the
www.thelancet.com Vol xx Month xx, 2021
Ministry of Health and Social Protection of Colombia
(SABE Study 2015, ID No. 764).
Results
Of the 17¢577 participants from the SABE Colombia sur-
vey included in the analysis (Figure 1), 1¢490 met the
criteria of MCR (median age of 71, IQR 11), the overall
prevalence of MCR was 10¢71%. Sociodemographic
characteristics are shown in Table 2. There were more
women than men in the MCR group (74¢63 % vs.
55¢75%) and slightly more of the older adults in the
MCR group had no education (21¢54% vs. 19¢76%). The
median MMSE score of those in the MCR group was
26, one point below the No MCR group. Similarly,
comorbidities such as obesity, mental disorders, history
of stroke or myocardial infarction, hypertension, and
diabetes were more frequent in the MCR group.

The results from the logistic regression models are
shown in Table 3. The first column shows the unad-
justed associations of each variable with MCR. We
found MCR was associated with higher age, female sex,
lower level of education, lower MMSE, and higher risk
of obesity, mental disorders, history of stroke, myocar-
dial infarction, hypertension, diabetes, and cancer. The
second column shows the same associations adjusted
for all other respondent characteristics. The MCR group
was more likely to have lower MMSE score (OR 0¢93,
CI 0¢91 - 0¢95; p < 0¢001). Also, MCR was associated
with age above eighty years (OR 1¢69, 1¢43 - 1¢92; p <
0¢001), no or low educational attainment (OR 1¢99, CI
1¢67- 2¢37; p < 0¢001), MMSE (OR 0¢93, CI 0¢91 - 0¢95;
p < 0¢001) and chronic conditions such as mental disor-
ders (OR 1¢36, CI 1¢11-1¢67; p 0¢003), history of myocar-
dial infarction (OR 1¢24, CI 1¢04 - 1¢47; p 0¢012),
hypertension (OR 1¢23, CI 1¢08 - 1¢40; p < 0¢001) and
diabetes (OR 1¢18, CI 1.01 − 1¢37; p 0¢034).

Figure 3 shows the association of GS and the MMSE
score comparing individuals with and without MCR.
When plotted, individuals without MCR displayed a
5



Total No MCR MCR p value
n = 13,907 n= 12,417 (89.29 %) n= 1,490 (10.71 %)

Sociodemographics

Age

Median (IQR) 67 (10) 68 (9) 71 (11) 0.127

Sex

Female 8,034 (57.77 %) 6,922 (55.75 %) 1,112 (74.63 %) < 0.001

Level of education

None 2,774 (19.95%) 2,453 (19.76%) 321 (21.54%) < 0.001

Elementary or middle school 7,926 (56.99%) 6,947 (55.95%) 979 (65.7%) < 0.001

High school - Higher education 3,207 (23.06%) 3,017 (24.3%) 190 (12.5%) < 0.001

Measurements

MMSE

Median (IQR) 27 (4) 27 (4) 26 (4) < 0.001

Chronic conditions

Obesity

4,203 (30.22%) 3,663 (29.5%) 540 (36.24%) < 0.001

Depression

5,149 (37.02%) 4,617 (37.18%) 532 (35.7%) 0.264

Major mental disorder

926 (6.67%) 783 (6.32%) 143 (9.6%) < 0.001

History of stroke

364 (2.62%) 299 (2.41 %) 65 (4.37%) < 0.001

History of myocardial infarction

1,592 (11.45%) 1,365 (11%) 227 (15.23%) < 0.001

Hypertension

6,999 (50.38%) 6,108 (49.24%) 891 (59.88%) < 0.001

Diabetes

2,148 (15.47%) 1,844 (14.87 %) 304 (20.46%) < 0.001

History of cancer

554 (3.99%) 479 (3.86%) 75 (5.04%) 0.028

Table 2: Sociodemographic, measurements and clinical factors by groups.
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higher GS as MMSE increased, which is different from
the MCR group exhibiting a flatter curve.
Discussion
In this study, we report a prevalence of 10¢71% for MCR
in Colombian community dwelling-older adults. To our
knowledge this is the first time this syndrome is studied
in this population Previous studies have reported simi-
lar prevalence of MCR: 14¢3% in M�exico, 8¢0% in
Europe, 7¢0 % in Americans and 6¢3% in Japanese older
adults.3,26 Given differences in source populations,
sample sizes, protocols and cutoff points in GS, variabil-
ity between regions is not unexpected. This reflects not
only differences in GS measurement, but also variation
in cognitive tests across populations.

Regarding the GS assessment, the Mexican study
used 0.8 m/s as the cutoff point to define slow GS, in
contrast with our lower cutoff point. This can explain
why we have a smaller prevalence, but it is important to
mention that they also had a much smaller sample size
compared to our number of participants. Another
relevant point to highlight is the fact that most of these
studies used a different GS test, the 4-meter and 6-
meter timed walk. The 3-meter GS test might be less
reliable in comparison to those who used longer dis-
tance. Studies have shown a higher reliability in the 10-
meter test than in the 4-meter and 6-meter test.27

A review of MCR epidemiology compared the preva-
lence of this syndrome among different countries. Can-
ada reported a prevalence of 7%, France 9¢9%, Ireland
2¢56%, and India 27¢3%. These studies also reported dif-
ferent risk factors for MCR in their populations: In Can-
ada they found that younger age, being a woman and
some comorbidities such as obesity and hypertension
were risk factors; France included waist-hip ratio, hyper-
tension, and diabetes and Ireland included hyperten-
sion, poor vision, and other comorbidities.16

The differences in prevalence in those countries,
compared to the data we report in Colombian older
adults may be attributed to the way MCR criteria are
operationalized, for example the heterogeneity in sub-
jective memory complain assessment.16 Nevertheless,
our results are in line with a multicentric study that



Unadjusted Adjusted*
OR (CI 95%) P value OR (CI 95%) P value

Sociodemographics

Age

70-79 2.05 (1.83-2.30) < 0.001 1.50 (1.32 - 1.70) < 0.001

80+ 3.15 (2.65 - 3.76) < 0.001 1.69 (1.43 - 1.92) < 0.001

Sex

Female 2.33 (2.06 - 2.63) < 0.001 1.75 (1.53 - 1.99) < 0.001

Level of education

None 2.23 (1.9 - 2.62) < 0.001 1.99 (1.67- 2.37) < 0.001

Elementary or middle school 2.07 (1.7 - 2.58) < 0.001 1.68 (1.38 - 2.06) < 0.001

Measurements

MMSE

0.88 (0.86 - 0.90) < 0.001 0.93 (0.91 - 0.95) < 0.001

Chronic conditions

Obesity

1.35 (1.21 - 1.52) < 0.001 1.07 (0.95 - 1.21) 0.225

Depression

0.93 (0.83 - 1.04) 0.260 0.97 (0.86 - 1.10) 0.703

Major mental disorder

1.57 (1.30 - 1.89) < 0.001 1.36 (1.11-1.67) 0.003

History of Stroke

1.84 (1.40-2.43) < 0.001 1.29 (0.95 - 1.76) 0.095

History of myocardial infarction

1.45 (1.24 - 1.69) < 0.001 1.24 (1.04 - 1.47) 0.012

Hypertension

1.53 (1.37 - 1.71) < 0.001 1.23 (1.08 - 1.40) 0.001

Diabetes

1.47 (1.28 - 1.68) < 0.001 1.18 (1.01 - 1.37) 0.034

History of Cancer

1.32 (1.03 - 1.69) 0.03 1.26 (0.96 - 1.66) 0.093

Table 3: Multivariable analysis for variables associated with MCR.
*Model adjusted by socioeconomic status, functionality, and related geriatric conditions such as frailty and polypharmacy.

Figure 3. Comparison of GS and MMSE in individuals with and without MCR. The blue line (0.0) shows individuals without MCR
and the orange line (1.0) shows individuals with MCR.
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estimates the prevalence of MCR raging from 5¢3% to
15¢6% in low − middle income countries.5 Even so,
given SABE Colombia characteristics, determining a
prevalence in this more selective sample likely does not
reflect the real prevalence of the Colombian older
adults, thus it does not help in decision making at popu-
lation level. Neverthless, there is major relevance in the
clinical practice if the definition criteria can be applied
in any population.

Traditionally, MCI has been proposed as the main
predementia stage; nevertheless, motor dysfunction has
been described as a useful marker that could identify
individuals at high risk for dementia.28 Also, slowing
GS is thought to be a transition period that can occur
concurrently with cognitive decline; and can predict cog-
nitive loss and progression to MCI.

Because MCR combines both cognitive and gait cri-
teria, it has been proposed that they share common
brain regions. The premotor and prefrontal cortices,
and specifically its dorsolateral segment, have shown a
smaller volume in individuals with MCR.29−31 The dor-
solateral segment is a key region in executive functions
as it mediates memory process and gait control. The lat-
ter has been supported by imaging studies that have
shown that individuals with gait disturbances and cog-
nitive impairment have a reduced volume in the pre-
frontal and frontoparietal cortex.32 So, it has been
suggested that MCR may predict with more accuracy
neurodegenerative dementias of the cortical type rather
than subcortical dementias.29

It would be mistaken to attribute the incidence of
MCR to just the premotor and prefrontal cortex because
cognition and gait control are a complex processes that
involve many neural pathways and regions. Gait, for
example, requires integration of attention, sensory
input, motor planning and executive function, as well
as an optimal musculoskeletal and cardiovascular sys-
tem. Thus, basal ganglia and cerebellum has been pro-
posed as important regions in planning and execution
of purposeful locomotion.32 Other studies have shown
that MCR are associated with lacunar infarcts, white
matter hyperintensities and cortical strokes.33,34

In our analysis there were statistical differences in
terms of cognitive performance in individuals with MCR
compared to those without MCR (p value < 0.001). Nev-
ertheless, the MCR definition as a predementia stage
excludes those individuals with significant cognitive
impairment, and we hypothesize that motor symptoms
and cognitive complaints, both included in the MCR defi-
nition, may occur years before the objective cognitive
decline detected through traditional neuropsychological
evaluation.35 Given that MCR is an early subtype of MCI,
individuals with subjective memory complaints might
have lower scores in the cognitive screening test but do
not classify as being cognitively impaired. Some authors
even consider a pre-MCI stage the presence of subjective
memory complaints.36,37 Several studies have reported
the likelihood of developing cognitive impairment and
dementia in individuals with MCR. In a multicentric
study individuals with MCR had a HR of 2¢0 (95% CI 1¢7
−2¢4) for developing dementia.5 Similarly, another study
reported a 2¢4-fold increased risk of cognitive
impairment.3 Moreover, a U.S. cohort that included 997
individuals with MCR strongly predicted the risk of vas-
cular dementia (HR = 12¢81).12

On the other hand, we found an association between
age, sex, level of education, mental disorders, history of
myocardial infarction, and MCR. Various studies have
reported that increased age is related to higher preva-
lence of MCR. In a prevalence study involving 1,366 par-
ticipants from Malaysia the prevalence of this syndrome
was higher in older ages and in women (16.33%). Simi-
larly, a cross-sectional study done in Japanese older
adults reported a higher prevalence with advancing
age.15 Regarding sex, being a female was associated with
MCR; this can be explained because women have lower
muscle mass and bone mineral density putting them at
a higher risk of becoming frail and consequently, hav-
ing gait disturbances.38

The lack of education was found to be associated
with MCR; cognitive reserve has been reported as a pro-
tective factor for cognitive decline as it helps slow the
progression seen in neurodegenerative diseases by pre-
serving the metabolism and increasing the connectivity
in temporal and frontal brain areas.4 Regarding the
association with comorbidities like hypertension, diabe-
tes, and history of myocardial infarction, it can be
explained by the fact that these are vascular risk factors
that contribute to microdamage of the vessels of various
regions of the cerebral cortex such as the prefrontal cor-
tex, affecting both cognition and motor function.34 On
the other hand, mental disorders were also associated
with MCR. There are some descriptions that point out
that gait control needs for the recruitment of specific
brain areas in the prefrontal cortex and cerebellum, the
same brain areas can be affected in patients with mental
disease.39,40 This information provides us insight about
the brain substrate of this association.
Limitations
SABE Colombia is a community-dwelling cross-sec-
tional study, so causality cannot be established between
MCR and sociodemographic factors or chronic condi-
tions; instead, it helps characterize this syndrome in
Colombian population. In addition, the MMSE has limi-
tations detecting individuals with subtle changes in cog-
nition and the 3m GS test might underestimate the real
GS; thus we may slightly underestimate the prevalence
of MCR. Nevertheless, similar prevalence results have
been reported worldwide. Also, missing data in sociode-
mographic characteristics and chronic conditions, affect
the quality of the evidence, can bias the results, and can
distort the internal and external validity of results.
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Conclusions
This study found a prevalence of 10¢71 % of MCR in
Colombian older adults. We found an association
between cognitive performance (MMSE) and MCR. In
addition, an association was identified between chronic
conditions and sociodemographic factors previously
identified as risk factors for MCR. This is the first paper
describing this motor syndrome in the Colombian pop-
ulation. Our results increase the awareness of a novel
predementia syndrome that has been shown to predict
the risk of developing cognitive impairment and demen-
tia. Despite MCR having a low prevalence in Colombian
older adults, its identification can be used as a screening
tool for cognitive impairment given that a gait assess-
ment, a cognitive complaint questionnaire, and a func-
tional assessment can be performed by clinicians in the
outpatient clinic. This approach may reduce the costs
carried out by a full neuropsychologic evaluation, can be
a practical approach for primary care physicians, and
can be applied in low-and middle-income countries
such as Colombia, where it can be difficult to access a
memory clinic. Nevertheless, much more research is
needed to determine if MCR is a cost-effective screening
tool for cognitive impairment.
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