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Aged; Background: Studies with functional and applicable methods and new cognitive demands involv-
Analysis of task ing executive function are needed to improve screening, prevention and rehabilitation of
performance; cognitive impairment and falls.

Gait; Objective: to identify differences in gait, dual task performances, and history of falls between
Falls; elderly people with preserved cognition, mild cognitive impairment and mild Alzheimer’s dis-
Cognition; ease.

Rehabilitation Method: A cross-sectional study was conducted. The sample consisted of 40 community-

dwelling older adults with preserved cognition, 40 older adults with mild cognitive impairment,
and 38 older adults with mild Alzheimer’s disease. The assessment consisted of anamneses,
gait (measured by the 10-meter walk test), dual task (measured by the Timed Up and Go Test
associated with the motor-cognitive task of calling a phone number), and history of falls in the
past year.

Results: There were no differences among all groups for all variables. However, the Alzheimer’s
disease Group performed significantly worse in the dual task than the other groups. No item
of dual task could distinguish people with preserved cognition from those with mild cogni-
tive impairment. The groups with cognitive impairment included more fallers, and specific
characteristics in history of falls between groups were identified.

Conclusion: Dual task could distinguish Alzheimer’s disease patients specifically from other
cognitive profiles.

© 2017 Associacdo Brasileira de Pesquisa e Pos-Graduagdo em Fisioterapia. Published by Elsevier
Editora Ltda. All rights reserved.

* Corresponding author at: Departamento de Fisioterapia, Rodovia Washington Luiz, km 235, CEP 13565-905, Sao Carlos, SP, Brazil.
E-mail: julianaansai@gmail.com (J.H. Ansai).

http://dx.doi.org/10.1016/j.bjpt.2017.03.010
1413-3555/© 2017 Associacéo Brasileira de Pesquisa e Pos-Graduacao em Fisioterapia. Published by Elsevier Editora Ltda. All rights reserved.


dx.doi.org/10.1016/j.bjpt.2017.03.010
https://www.journals.elsevier.com/brazilian-journal-of-physical-therapy
http://crossmark.crossref.org/dialog/?doi=10.1016/j.bjpt.2017.03.010&domain=pdf
mailto:julianaansai@gmail.com
dx.doi.org/10.1016/j.bjpt.2017.03.010

Mobility in cognitive impairment

145

Introduction

Cognitive impairment, including Alzheimer’s disease (AD)
and mild cognitive impairment (MCI) exerts an enormous
impact on global society and it is one of the leading causes
of disability and dependence.’ Cognitive decline is the pri-
mary clinical marker of MCl and dementia, but some studies
have reported motor deficits in gait and dual task situations
in mild stages of cognitive impairment.?>

A temporal disruption of gait is observed in people with
AD.*> Altered frontal cognitive capacities, primarily exec-
utive function (also called control of cognitive processes),
reduce the allocation of attentional resources in the brain,
which compromises postural stability and gait and increases
the risk of falls.* Some studies have used gait associated
with a cognitive task to distinguish elderly people with dif-
ferent cognitive profiles.>>® However, these studies were
restricted to cognitive tasks involving verbal fluency or
calculations,?*¢ which do not reflect a common, complex
and challenging executive function task. Also, few studies
compared mobility performance between the elderly with
preserved cognition (PC), MCl and AD, but the AD samples in
these studies were not restricted to a specific phase of the
disease.*®

It is known that MCI, unlike dementia, may be reversed
to normal or at least delayed by using proper treatment
strategies.” Dementia, falls and age-related health con-
ditions are major public health problems. Therefore, the
identification of clinical tests that can differentiate the
three populations: PC, MCI, and mild AD, with new func-
tional and applicable cognitive demands involving executive
function, are needed to improve screening, prevention and
rehabilitation.

The purpose of this study was to identify differences in
gait and dual task performances and history of falls between
elderly subjects with PC, MCI and mild AD. It was hypothe-
sized that the dual task test could primarily differentiate the
three groups, and there would be more falls in the elderly
with cognitive impairment.

Method

Participants

The Universidade Federal de Sao Carlos (UFSCar) ethics
research committee (Sao Carlos, SP, Brazil) approved
the study (819.668/2014), and all participants signed an
informed consent form.

Potential participants included community-dwelling
older adults aged 65 years and older who could be con-
tacted by phone or at home. Participants were recruited
from health centers/units, the School Health Unit of UFS-
Car, and the Open University for older adults (Sao Carlos, SP,
Brazil). Inclusion criteria were the ability to walk at least 10
meters alone without a walking aid, the availability to par-
ticipate in the proposed assessments, and admission into one
of the three elderly groups studied. Exclusion criteria were
the presence of motor alterations after stroke, neurologi-
cal disorders that interfered in cognition or mobility, severe
uncorrected visual or auditory disorders, and advanced or
moderate AD.

An experienced neurology professor confirmed the diag-
nosis of MCI, AD (mild stage) or PC. Subjects were divided
into three groups based on their cognitive profile. Elderly
subjects with a normal Mini-Mental State Examination
(MMSE) score for Brazilian elderly population (MMSE score
of 20 points for illiterates; 25 for 1-4 years of education;
26.5 for 5-8 years; 28 for 9-11 years and 29 for higher lev-
els of education),” and who did not exhibit criteria for MCI
or dementia were considered PC.

The following criteria were used for MCI: (1) cognitive
complaint, reported by the subjects or an informant or care-
giver (a person who stayed with the subject at least half a
day, four days per week); (2) objective cognitive impairment
not related to delirium, with a score of 0.5 on the Clini-
cal Dementia Rating Scale (CDR)®; normal global cognitive
function for educational level, as assessed by the MMSE’;
(4) preserved function, as assessed using the Pfeffer Scale’;
and (5) absence of clinical dementia.'®""

The diagnosis of AD used the Diagnosis and Statistical
Manual of Mental Disorders (DSM-V TR).'? Only elderly people
with CDR =1 were included in this group.

Testing procedure and falls

The subjects were instructed to wear comfortable cloth-
ing and their usual closed shoes, to have eaten at least 1h
prior to the tests, to have avoided vigorous exercise the
day before the tests, and to bring any necessary visual or
auditory aids before the assessment. Two trained profes-
sionals assessed the subjects. The tests were applied in a
closed environment that was as free from visual and auditory
stimuli as possible.

Descriptive variables were assessed using a questionnaire
(with the help of caregiver if necessary), categorized by
age, gender, time of diagnosis for the AD Group, body mass
index, educational level, abdominal circumference, use of
multi/bifocal glasses, and use of walking aids. The Geriatric
Depression Scale (GDS)'? and Minnesota Questionnaire were
used to assess depression and levels of physical activity,
respectively.”>'* GDS is commonly used in clinical practice
to screen for risk of depression in an elderly population. In its
short version, the total score is 15 points and 5-point or more
indicated risk of depression.'? In Minnesota Questionnaire,
according to data from the Cardiovascular Health Study, low
weekly caloric expenditure means 383 or less Kcals/week
for men and 270 Kcals/week or less for women. '

The subject or informant (in cases of cognitive impair-
ment) were asked about the subject’s history of falls in the
last year (e.g., number, local and consequences of the last
fall), using the definition of Chiu, Au-Yeung and Lo, (i.e.,
‘‘an event which results in a person coming to rest inadver-
tently on the ground or floor or other lower level and other
than as a consequence of the following: sustaining a violent
blow; loss of consciousness; sudden onset of paralysis; or an
epileptic seizure’’)."

Gait assessment

Gait was assessed by using the 10-meter walk test. The
test was chosen because it is a simple and quick tool to
apply in clinical practice. Furthermore, this test has been
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associated with general health status and functionality,
and the test can be used as an indicator of physiological
reserve and risk of falls.’® The subjects were instructed
to begin walking 1.2m before the beginning of the walk
test course and to finish 1.2m after the end of the course
at their usual gait speed. The subjects received the same
standardized instructions.'® The test was conducted once,
and the variables time (recorded using a stopwatch), num-
ber of steps, stops, gait speed (distance per time ratio in
meter/seconds) and cadence (number of steps per time ratio
in steps/minute) were measured. One assessor counted the
number of steps and stops during the test. The test was stan-
dardized and all volunteers performed the test without any
type of walking aid.

Dual task assessment

The dual task was assessed using the Timed Up and Go
Test (TUGT)" associated with a motor-cognitive task (TUGT-
DT).Z A single assessor conducted the test and gave the
necessary commands.

Initially, the subjects performed the isolated cognitive-
motor task. A raffled card (5 x 5cm) with eight numbers
was fixed to a cordless phone (15.1-cm high x 4.7-cm
width x 2.2-cm depth; Motorola FOX 1000 model) and placed
on a table. The subjects received the following instructions
while seated in front of the table: ‘‘Seated, pick up the
phone, dial the numbers on the card and place the phone on
the table. The starting command was: Ready, go’’. ‘‘Pick up
the phone’’. *‘Dial’’. After dialing or if the person did not
dial, the command was: ‘‘Place the phone on the table’’
when the person finished the dialing or did not know the
next task. The time was recorded after the command ‘‘go’’
and stopped when the elder placed the phone back on the
table. Errors (i.e., incorrectly dialed number or an absence
of any number being dialed) were marked.

The subjects performed TUGT after the isolated
cognitive-motor task using a chair 45-cm high with trunk
support and 68-cm-high armrests. The following instruction
was given: ‘“You will get up, walk the course, go back,
and sit down. Ready, go’’. *‘Get up’’. **Walk’’. **Go back’’.
**Sit down’’. The time taken after the command ‘‘go’’ until
the subject was seated against the trunk support again was
recorded.

Subjects performed TUGT-DT using a newly drawn card
(with eight numbers on it) fixed on the phone and the
table positioned 50cm away from the chair. The subjects
received the following instructions: ‘“You will get up, pick
up the phone, dial the numbers of the card while walking the
course, place the phone on the table and sit down. Ready,
go’’. *'Get up’’. **Pick up the phone’’. **Go on dialing while
walking’’. When the subjects reached the cone, they were
told to: **Go back’’. When the subjects reached the table,
they were told to: ‘‘Place the phone on the table‘’. *‘Sit
down’’. The total time, number of steps, stops, cadence
(steps/min), number of errors (i.e., incorrect dialed number
or absence of any number), hits (i.e., correct dialed num-
ber)/time relation, motor task cost (%) and cognitive task
cost (%) were analyzed. The last two variables were calcu-
lated according to Hall et al."® and a positive value indicates
percentage of decrement in performance under a dual task

condition, whereas a negative value means percentage of
improvement under a dual task condition.® A single assessor
counted number of steps and stops.

A pre-test was conducted by the assessor to allow the
subjects to familiarize themselves with each of the tests
and then each test was performed once on each subject.
The assessor stayed behind the subjects during the test to
prevent falls or injuries during the assessments. All subjects
had satisfactory hand mobility, knew how to operate a tele-
phone and recognized it as a phone'® to perform the isolated
cognitive-motor task and the TUGT-DT Test. TUGT and TUGT-
DT Tests were standardized and all subjects performed them
without any type of walking aid.

Statistical analysis

The sample size was calculated using the G*Power 3.1 soft-
ware (Universitat Dusseldorf). A minimum of 108 subjects
were necessary to constitute the total sample, assuming the
type of study design, a type | error at 5%, statistical power
at 80%, an effect size of 0.3 and a number of groups and
response variables. Groups were paired using the Minnesota
and GDS scores as these factors could influence the main
variables studied.

A significance level of «=0.05 was adopted, and SPSS
software was used (20.0). Data normality was tested using
the Kolmogorov-Smirnov test. The ANOVA test (post hoc:
Tukey test) and the Chi square test were used to analyze
differences between groups for categorical data.

Significant between-group differences in age and gender
were observed. The MANCOVA test (with age and gender
as the confounding variables and Sidak as the correction
adjustment for multiple comparisons) was used to compare
gait and dual task performances between groups. A Chi-
square test was used to compare history of falls and stops
in TUGT-DT between groups.

Results

The sample consisted of 40 PC, 40 MCI and 38 AD elderly
subjects (average time since diagnosis: 15 months). Table 1
presents the characteristics of the sample. There were dif-
ferences between groups for age and gender. The AD Group
presented a mean age up to four years older than the PC
Group. There were more women (n=34) in the MCI Group
compared to other groups. Other characteristics showed no
difference between groups.

Gait and dual task

Table 2 and Fig. 1 present gait and dual task performances
of the sample. There were no differences between groups
for the 10-meter Walk Test for all variables investigated.
All subjects performed the test in 11.9s and 19.8 steps on
average, and all subjects completed the tests.

In the Dual Task Test, the AD Group performed signifi-
cantly worse in the isolated cognitive task both in time and
number of errors than the other groups. The AD Group spent
more time than the PC Group in TUGT-DT and had shorter
cadence and more errors than the other groups. Most elderly
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Table 1  Sample characteristics for the sample of 3 test groups.

Variable PC Group MCI Group AD Group p value
(n=40) (n=40) (n=38)
Age (years), M£SD 73.5+6.2* 75.8+6.3 77.7+£6.2* 0.01
Female gender, n (%) 24 (60.0)* 34 (85.0)"* 22 (57.9)* 0.02
Body mass index (kg/m?), M+SD 29.3+5.7 29.4+4.2 27.3+5.3 0.14
Abdominal Circumference (cm), M£SD  100.4 +13.1 101.4£11.5 98.9+13.4 0.70
Education level (years), M+ SD 6.3+4.3 4.9+4.0 5.54+4.5 0.32
Use of multi/bifocal glasses, n (%) 25 (62.5) 21 (52.5) 14 (36.8) 0.07
Use of walking aids, n (%) 4 (10) 6 (15) 4(10.5) 0.75
GDS (0-15), M£SD 2.7+2.7 4.0+2.7 3.8+2.6 0.07
Minnesota, M + SD 1389.4+1123.1 1458.2 +£2029.2 718.2£924.7 0.05

M=+ SD, mean =+ standard deviation; n (%), number of individuals (percentage of that group of subjects); PC, preserved cognition; MCI,
mild cognitive impairment; AD, Alzheimer disease; kg/mZ, kilograms per meter squared; cm, centimeters; GDS, Geriatric Depression

Scale.

#+ Difference between groups.

Table 2 Gait and dual task performance scores for subjects with preserved cognition, mild cognition impairment & mild

Alzheimer’s disease.

Variables (M +SD) PC Group MCI Group AD Group F; p value
(n=40) (n=40) (n=38)
10-m walk test
Time (s) 11.3+5.8 12.0+3.8 12.5+3.2 0.0; 0.934
Steps 18.7+6.3 20.4+5.6 20.5+4.3 0.2; 0.790°
Gait speed (m/s) 0.9+0.2 0.8+0.2 0.8+0.2 1.5; 0.210°
Cadence (steps/min) 103.2+13.5 103.5+14.4 100.0+11.0 0.3; 0.716
Isolated cognitive task
Time (s) 16.5+4.6* 22.14+12.0% 30.7 £ 12.5%* 15.1; 0.000
Errors 0.2+1.0* 0.3+1.07 2.74+5.9%* 5.3; 0.006
TUGT - time (s) 13.1+6.0 14.4+4.5 16.6 +5.0 2.4; 0.090°
TUGT-DT
Time (s) 23.6+9.87 30.0+14.6 35.44+13.7* 5.4; 0.005°
Steps 25.4+9.5 29.0+11.0 30.0+8.3 0.7; 0.455'
Stops, n (%)
0 4(10.0) 4(10.0) 0 (0) 0.047°
1-2 31(77.5) 28 (70.0) 24 (63.2)
>2 5(12.5) 8(20.0) 14 (36.8)
Cadence (steps/min) 65.84+11.3" 60.3+11.8% 53.9+12.7%* 10.7; 0.000
Errors 0.2+1.0" 0.8+1.7% 2.8£4.0%" 9.1; 0.000
Hits/time 0.3+0.1* 0.2+0.1% 0.1+£0.1%* 15.1; 0.000°
Motor task cost (%)° 87.0+60.7 103.1+44.5 112.7 £57.3 1.9; 0.150
Cognitive task cost (%)° 23.6+34.5 33.4+19.9 30.2+32.7 0.3; 0.678

M=+ SD, mean =+ standard deviation; n (%), number of individuals (percentage of that group of subjects); PC, preserved cognition; MCI,
mild cognitive impairment; AD, Alzheimer disease; m/s, meters/second; steps/min, steps/minute; TUGT, Timed Up and Go Test; TUGT-

DT, TUGT dual task.

#+%& Difference between groups.
* Influence of age (p <0.05), no influence of gender (p>0.05).
@ Chi-square test.
b A positive value indicates percentage of decrement in performance under a dual task condition.

subjects in the three groups had 1-2 stops in the TUGT-DT.
However, more elderly subjects in the AD Group had more
than 2 stops during the test compared to the other groups.
No dual task variable measured could distinguish the PC from

the MCI groups. There were no differences in time to do the
TUGT and cognitive and motor task costs, which showed that
the three groups had a decreased cognitive/motor perfor-
mance under dual task conditions.
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Figure 1  Time spent on gait and dual task tests for subjects
with preserved cognition, mild cognition impairment & mild
Alzheimer’s disease. PC, preserved cognition; MCI, mild cog-
nitive impairment; AD, Alzheimer disease; 10-m WT, 10-meter
walk test; TUGT, Timed Up and Go Test; ICT, isolated cognitive-
motor task; TUGT-DT, TUGT dual task. *p <0.05.

Falls

Although there was a significantly higher percentage of
fallers in the MCI and AD groups, there were no signif-
icant differences between groups in the number of falls
(Table 3).

All subjects reported that the latest fall was not acci-
dental. Most elderly people with AD had no consequences.
Verification of the consequences separately revealed that
the MCI and PC groups were more likely to complain of more
pain than the AD group (p=0.030). The PC Group also had
more bleeding from the fall than the other groups (p = 0.040)
(Table 3).

There was no significant difference between groups in the
location of the fall (i.e. inside or outside home). Specifically,
57.1% of PC, 62.5% of MCl and 85.7% of AD subjects fell in
the home (Table 4).

Discussion

This study investigated differences in gait and dual task per-
formances and history of falls between elderly volunteer
subjects with PC, MCI and mild AD. The dual task, but not
the simple gait test, differentiated the AD Group from the
other groups, especially using the variables of the TUGT-DT.
There was no difference between PC and MCI in any mobility
performance. Elderly people with cognitive impairment had
more falls than PC individuals. Specific characteristics in the
history of falls between groups were identified.

The sample consisted of elderly volunteer subjects with
low level of education, with no evidence of depression'? and
no indication of low weekly caloric expenditure.’ No signifi-
cant difference was found in abdominal circumference, use
of bi/multifocal glasses, or walking aids between groups.
Larger abdominal circumferences,?’ related to a more cen-
tral obesity and an unstable center of gravity, as well as
poorer visual acuity,”’ use of bi/multifocal glasses,?' use
of walking aids indoors or outdoors,? risk of depression??
and level of physical activity?? are associated with mobil-
ity impairment and falls in older people. Therefore, it was
important to take into account these variables when ana-
lyzing our sample. Differences in age between groups was
expected.” In contrast to our findings, some authors have
reported that the prevalence of MCI was higher in men.?>%4
However, Lin et al.?® found that elderly women with MCI
exhibited a faster progression of cognitive decline. The
high prevalence of women with MCI in this study may be
explained because Brazilian women look for more services
involving routine examinations and prevention?® and have
more memory complaints than men.?’

There were no differences between groups in the 10-
meter Walk Test or time spent on the TUGT. These tests
are reliable outcome measures for people with AD."” The
three groups demonstrated better performance compared
to a sample of older adults with mild to moderate AD,
who performed the TUGT in 19.95s with a gait speed
of 0.66m/s."”” When compared to healthy elderly people,
our sample, mainly MCI and AD groups, showed impaired

Table 3 History of falls in the last year between groups for subjects with preserved cognition, mild cognition impairment &

mild Alzheimer’s disease.

Variables, n (%) PC Group MCI Group AD Group p value

(n=40) (n=40) (n=38)

Fallers 14 (35.0)%* 24 (60.0)" 22 (57.9)* 0.04
Number of falls, M+ SD 4.2+7.7 7.2+18.2 6.6+16.6 0.85
Consequences presented? 9 (64.3) 13 (54.2) 6(28.6) 0.08

Pain 3(21.4)% 7(29.2)* 0 (0)"* 0.03
Hematoma 1(7.1) 7 (29.2) 2 (9.5) 0.12
Hospitalization 2 (14.3) 1(4.2) 0(0) 0.16
Knocked (hit) head 1(7.1) 2(8.3) 2 (9.5) 0.97
Bleeding 3 (20.0)%* 0 (0)* 1(4.5)* 0.04
Fracture 2 (14.3) 1(4.2) 0(0) 0.16
Could not get up alone 2 (14.3) 5(20.8) 4(19.0) 0.88

n (%), number of individuals (percentage of that group); M+ SD, mean + standard deviation; PC, preserved cognition; MCI, mild cognitive

impairment; AD, Alzheimer disease.
#* Difference between groups.
a A same volunteer could present more than one consequence.
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Table 4 Location of the latest fall among subjects who fell in the last year.
Local, n (%) PC Group MCI Group AD Group
(n=14) (n=24) (n=22)
Bathroom 2 (14.3) 1(4.2) 3(14.3)
Bedroom 1(7.1) 3(12.5) 4(19.0)
Kitchen 3(21.4) 2(8.3) 2 (9.5)
Living room 0(0.0) 4(16.7) 7 (33.3)
Other places inside home 2 (14.3) 5(20.8) 3(14.3)
Outside home 6 (42.9) 9 (37.5) 3(14.3)

n (%), number of individuals (percentage of subjects in that group); PC, preserved cognition; MCI, mild cognitive impairment; AD,

Alzheimer disease; no difference between groups (p=0.24).

mobility, using a cut-off score of 1.0m/s'® for the 10-meter
walk test and 10.2s?% for TUGT. However, there was a need
for specific cut off scores to establish impaired mobility per-
formances in older adults with MCI and mild AD.

In contrast to our findings, Eggermont et al.?’ reported a
decrease in performance on the Walk Test of elderly subjects
with AD and MCI compared to PC, and the TUGT of elderly
subjects with AD compared to PC. However, they used a
4-meter Walk Test without removing the acceleration and
deceleration phases, had no familiarization, and the elderly
with MCIl and AD had more depressive symptoms. They also
assessed elderly subjects with different phases of AD, and
the sample had a higher education level compared to the
present study. Studies with similar samples to the present
study, using triaxial accelerometers, found differences in
simple gait between AD and PC groups®' and AD and other
groups,>® without any instruction during the mobility tests.

The three groups exhibited a decreased cognitive/motor
performance under dual-task conditions, as seen by the val-
ues of cognitive and motor task costs far above zero.'
Gillain et al.*° also found no differences between groups in
variations of dual task with single task performance, which
could be interpreted similarly to task cost data. The dual
task in the present study differentiated AD from the other
groups, unlike simple mobility tests. The theory of shared
resources of motor and cognitive control®? states that the
motor alterations during walking are unmasked when the
cognitive supply cannot meet the demand for performing
physical function and the available cognitive resources are
reduced in people with cognitive impairment.

The type of secondary cognitive task chosen seems to
influence the identification of cognitive profiles in the
elderly. Beauchet et al.*® reported that the countdown was
the secondary cognitive task that most changed the kine-
matic parameters of gait. However, this finding is not clear
in other studies, and the choice of secondary cognitive task
seems to depend on which groups are differentiated in clin-
ical practice, such as AD versus other groups or types of
MCI versus other groups. Sheridan et al.” demonstrated that
tests involving frontal lobe functions were more compro-
mised in elderly people with AD and were highly related to
gait. Malouin et al.** revealed an association between higher
activity in some brain regions, including the prefrontal cor-
tex and the hippocampus, with increasing complexity of
gait. Our findings showed that this dual task with a functional
secondary task involving executive function was efficient in
differentiating AD from the other groups. Furthermore, the

TUG-DT Test was easy and quick to use in clinical practice,
even when applied to people with comprehension difficul-
ties.

Other studies using dual task only considered the pri-
mary task (gait) and did not assess the secondary task.>°
It is not known whether AD and MCI subjects prioritized
the verbal task over the walking test without information
about the separate task performance. In the present study,
the AD Group performed the isolated cognitive task with
significantly greater time and more errors than the other
groups.

The high prevalence of falls in elderly people with MCI
and AD compared to PC subjects was also seen in other
studies.?>3¢ Borges et al.>* found that 57% of Brazilian
elderly people with MCI and 65% of elderly people with mild
AD reported falls in the last 12 months (retrospective data).
The prevalence of falls in our sample could partially be
related to the level of physical activity. In fact, there was an
increase in the ratio of fallers (%) per physical activity based
on the Minnesota Questionnaire (PC: 0.025; MCI: 0.0411; AD:
0.086) and the number of falls per physical activity (PC:
0.003; MCI: 0.004; AD: 0.009) according to cognitive pro-
files. Several other studies investigated risk factors for falls
and their long-term consequences in elderly people with
cognitive impairment,®>3’ but there was a lack of studies
that investigated the most common circumstances of falls
in elderly people with MCI and mild AD and their immedi-
ate consequences. According to our findings, interventions
to prevent falls should emphasize specific locations, such as
adaptations in the living room, and in common functional
activities performed in these locations for people with mild
AD.

Guidelines for prevention of falls recommend that people
with MCI undergo assessments and interventions based on
evidence for elderly people without cognitive impairment.3
However, specific strategies for the screening and preven-
tion of falls for each cognitive profile should lead to better
positive effects.

This study has some limitations, such as the lack of
restriction of an MCI type and the retrospective analysis
of falls. Furthermore, although the assessor only performed
each test once and a familiarization session was conducted
for the isolated cognitive-motor task and the TUGT-DT Test,
the familiarity with the phone model was not controlled. On
the other hand, simple tools were easily used by the elderly
subjects with cognitive impairment and were able to dif-
ferentiate the groups. The authors adjusted the analysis for
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age and gender, which might have influenced mobility per-
formance. The authors worried about the description of the
test procedures and the use of standardized instructions,
which could facilitate or reduce bias in mobility assess-
ment of this population. Future research involving cutoff
scores for each cognitive profile, different MCI types, vali-
dation of motor tests in cognitive impairment populations
and prospective analyses of falls are necessary.

In conclusion, only the dual task test (TUG-DT) distin-
guished elderly people with mild AD from those with PC and
MCI. None of the mobility tests performed could differenti-
ate MCI from PC. Elderly subjects with cognitive impairment
had more falls than PC individuals. Specific characteristics,
including local and immediate consequences of falls, in each
group were identified.

Conflicts of interest

The authors declare no conflicts of interest.

Acknowledgment

This study was supported by the Coordination for the
Improvement of Higher Education Personnel (CAPES). The
sponsor had no involvement in the study design, in the col-
lection, analysis and interpretation of data.

References

1. Alzheimer’s Association. 2014 Alzheimer’s disease facts and
figures. Alzheimers Dement. 2014;10(2):47-92.

2. Montero-Odasso M, Muir SW, Speechley M. Dual task complex-
ity affects gait in people with mild cognitive impairment: the
interplay between gait variability, dual tasking, and risk of
falls. Arch Phys Med Rehabil. 2012;93:293-299.

3. Muir SW, Speechley M, Wells J, Borrie M, Gopaul K, Montero-
Odasso M. Gait assessment in mild cognitive impairment and
Alzheimer’s disease: the effect of dual task challenges across
the cognitive spectrum. Gait Posture. 2012;35(1):96-100.

4. Montero-Odasso M, Verghese J, Beauchet O, Hausdorff JM.
Gait and cognition: a complementary approach to understand-
ing brain function and the risk of falling. J Am Geriatr Soc.
2012;60(11):2127-2136.

5. Sheridan PL, Hausdorff JM. The role of higher-level cogni-
tive function in gait: executive dysfunction contributes to
fall risk in Alzheimer’s disease. Dement Geriatr Cogn Disord.
2007;24(2):125-137.

6. Pettersson AF, Olsson E, Wahlund LO. Effect of divided atten-
tion on gait in subjects with and without cognitive impairment.
J Geriatr Psychiatry Neurol. 2007;20(1):58-62.

7. Brucki SM, Nitrini R, Caramelli P, Bertolucci PH, Okamoto IH.
Suggestions for utilization of the mini-mental state examina-
tion in Brazil. Arq Neuropsiquiatr. 2003;61(3-B):777-781.

8. Montano MB, Ramos LR. Validity of the Portuguese version of
Clinical Dementia Rating. Rev Saude Publica. 2005;39(6):1-5.

9. Assis LO, Paula JJ, Assis MG, Moraes EN, Malloy-Diniz LF.
Psychometric properties of the Brazilian version of Pfeffer’s
Functional Activities Questionnaire. Front Aging Neurosci.
2014;6:255.

10. American Psychiatric Association, Washington Diagnostic and
Statistical Manual of Mental Disorders. 5th ed; 2013.

11. Petersen RC. Mild cognitive impairment as a diagnostic entity.
J Intern Med. 2004;256(3):183-194.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

Castelo MS, Coelho-Filho JM, Carvalho AF, et al. Validity of the
Brazilian version of the geriatric depression scale (GDS) among
primary care patients. Int Psychogeriatr. 2010;22(1):109-113.
Fried LP, Tangen C, Walston J, et al. Frailty in older adults:
evidence for a phenotype. J Gerontol A Biol Sci Med Sci.
2001;56(3):M146-M156.

Taylor HL, Jacobs DR, Schuker B, Knudsen J, Leon AS, Debacker
G. A questionnaire for the assessment of leisure-time physical
activities. J Chronic Dis. 1978;31(12):745-755.

Chiu AY, Au-Yeung SS, Lo SK. A comparison of four functional
tests in discrimination fallers from non-fallers in older people.
Disabil Rehabil. 2003;25(1):45-50.

Novaes RD, Miranda AS, Dourado VZ. Usual gait speed assess-
ment in middle-aged and elderly Brazilian subjects. Rev Bras
Fisioter. 2011;15(2):117-122.

Ries JD, Echternach JL, Nof L, Gagnon Blodgett M. Test-
retest reliability and minimal detectable change scores for
the timed ‘‘up & go’’ test, the six-minute walk test, and
gait speed in people with Alzheimer disease. Phys Ther.
2009;89(6):569-579.

Hall CD, Echt KV, Wolf SL, Rogers WA. Cognitive and motor
mechanisms underlying older adults’ ability to divide attention
while walking. Phys Ther. 2011;91(7):1039-1050.

Osiurak F, Badets A. Tool use and affordance: manipulation-
based versus reasoning-based approaches. Psychol Rev. 2016
[Epub ahead of print].

Lin C-H, Liao K-C, Pu S-J, Chen Y-C, Liu M-S. Associated fac-
tors for falls among the community-dwelling older people
assessed by annual geriatric health examinations. PLoS ONE.
2011;6(4):€18976.

Lord SR, Smith ST, Menant JC. Vision and falls in older peo-
ple: risk factors and intervention strategies. Clin Geriatr Med.
2010;26(4):569-581.

Taylor ME, Delbaere K, Lord SR, Mikolaizak AS, Brodaty H,
Close JC. Neuropsychological, physical, and functional mobil-
ity measures associated with falls in cognitively impaired older
adults. J Gerontol A Biol Sci Med Sci. 2014;69(8):987-995.
Mielke MM, Vemuri P, Rocca WA. Clinical epidemiology of
Alzheimer’s disease: assessing sex and gender differences. Clin
Epidemiol. 2014;6:37-48.

Petersen RC, Roberts RO, Knopman DS, et al. Prevalence
of mild cognitive impairment is higher in men. Neurology.
2010;75(10):889-897.

Lin KA, Choudhury KR, Rathakrishnan BG, Marks DM, Petrella
JR, Doraiswamy PM. Marked gender differences in progression
of mild cognitive impairment over 8 years. Alzheimers Dement
(NY). 2015;1(2):103-110.

Pinheiro RS, Viacava F, Travassos C, Brito AS. Gender, morbidity,
access and utilization of health services in Brazil. Ciénc Satde
Coletiva. 2002;7(4):687-707.

Silva LDSV, Silva TBL, Falcao DVS, et al. Relations between
memory complaints, depressive symptoms and cognitive per-
formance among community dwelling elderly. Rev Psiquiatr
Clin. 2014;41(3):67-71.

Bohannon RW. Reference values for the timed up and
go test: a descriptive metaanalysis. J Geriatr Phys Ther.
2006;29(2):64-68.

Eggermont LH, Gavett BE, Volkers KM, et al. Lower-extremity
function in cognitively healthy aging, mild cognitive impair-
ment, and Alzheimer’s disease. Arch Phys Med Rehabil.
2010;91(4):584-588.

Gillain S, Warzee E, Lekeu F, et al. The value of instru-
mental gait analysis in elderly healthy, MCI or Alzheimer’s
disease subjects and comparison with other clinical tests used
in single and dual-task conditions. Ann Phys Rehabil Med.
2009;52(6):453-474.

Maquet D, Lekeu F, Warzee E, et al. Gait analysis in elderly adult
patients with mild cognitive impairment and patients with mild


http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0195
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0195
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0195
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0195
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0195
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0195
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0195
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0195
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0195
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0195
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0195
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0195
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0195
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0195
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0195
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0195
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0195
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0195
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0195
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0195
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0200
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0200
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0200
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0200
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0200
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0200
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0200
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0200
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0200
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0200
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0200
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0200
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0200
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0200
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0200
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0200
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0200
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0200
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0200
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0200
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0200
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0200
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0200
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0200
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0200
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0200
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0200
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0200
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0200
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0200
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0200
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0200
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0200
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0200
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0200
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0200
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0200
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0200
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0200
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0200
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0200
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0205
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0205
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0205
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0205
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0205
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0205
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0205
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0205
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0205
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0205
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0205
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0205
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0205
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0205
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0205
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0205
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0205
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0205
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0205
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0205
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0205
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0205
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0205
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0205
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0205
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0205
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0205
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0205
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0205
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0205
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0205
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0205
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0205
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0205
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0205
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0205
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0205
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0205
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0205
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0205
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0205
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0205
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0205
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0205
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0210
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0210
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0210
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0210
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0210
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0210
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0210
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0210
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0210
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0210
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0210
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0210
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0210
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0210
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0210
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0210
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0210
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0210
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0210
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0210
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0210
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0210
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0210
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0210
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0210
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0210
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0210
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0210
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0210
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0210
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0210
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0210
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0210
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0210
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0210
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0215
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0215
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0215
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0215
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0215
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0215
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0215
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0215
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0215
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0215
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0215
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0215
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0215
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0215
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0215
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0215
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0215
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0215
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0215
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0215
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0215
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0215
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0215
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0215
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0215
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0215
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0215
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0215
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0215
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0215
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0215
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0215
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0215
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0215
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0220
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0220
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0220
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0220
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0220
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0220
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0220
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0220
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0220
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0220
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0220
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0220
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0220
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0220
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0220
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0220
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0220
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0220
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0220
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0220
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0220
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0220
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0220
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0220
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0220
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0220
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0220
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0220
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0220
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0220
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0220
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0220
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0220
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0225
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0225
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0225
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0225
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0225
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0225
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0225
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0225
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0225
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0225
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0225
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0225
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0225
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0225
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0225
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0225
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0225
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0225
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0225
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0225
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0225
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0225
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0225
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0225
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0225
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0225
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0225
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0225
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0225
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0225
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0230
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0230
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0230
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0230
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0230
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0230
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0230
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0230
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0230
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0230
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0230
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0230
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0230
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0230
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0230
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0230
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0230
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0230
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0230
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0230
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0230
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0230
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0230
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0230
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0230
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0230
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0235
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0235
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0235
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0235
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0235
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0235
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0235
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0235
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0235
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0235
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0235
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0235
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0235
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0235
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0235
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0235
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0235
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0235
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0235
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0235
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0235
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0235
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0235
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0235
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0235
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0235
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0235
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0235
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0235
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0235
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0240
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0240
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0240
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0240
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0240
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0240
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0240
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0240
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0240
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0240
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0240
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0240
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0240
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0240
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0240
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0240
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0245
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0245
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0245
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0245
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0245
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0245
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0245
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0245
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0245
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0245
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0245
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0245
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0245
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0245
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0245
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0245
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0245
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0245
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0245
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0245
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0250
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0250
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0250
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0250
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0250
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0250
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0250
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0250
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0250
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0250
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0250
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0250
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0250
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0250
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0250
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0250
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0250
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0250
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0250
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0250
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0250
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0250
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0250
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0250
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0250
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0250
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0250
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0250
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0250
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0250
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0250
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0250
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0250
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0255
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0255
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0255
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0255
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0255
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0255
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0255
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0255
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0255
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0255
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0255
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0255
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0255
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0255
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0255
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0255
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0255
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0255
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0255
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0255
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0255
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0255
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0255
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0255
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0255
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0255
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0255
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0255
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0255
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0255
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0255
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0255
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0260
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0260
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0260
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0260
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0260
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0260
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0260
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0260
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0260
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0260
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0260
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0260
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0260
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0260
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0260
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0260
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0260
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0260
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0260
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0260
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0260
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0260
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0260
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0260
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0260
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0260
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0260
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0260
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0260
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0260
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0260
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0260
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0265
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0265
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0265
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0265
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0265
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0265
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0265
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0265
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0265
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0265
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0265
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0265
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0265
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0265
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0265
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0265
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0265
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0265
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0265
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0265
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0265
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0265
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0265
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0265
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0265
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0265
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0265
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0265
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0265
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0265
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0265
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0270
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0270
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0270
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0270
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0270
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0270
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0270
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0270
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0270
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0270
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0270
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0270
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0270
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0270
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0270
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0270
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0270
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0270
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0270
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0270
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0270
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0270
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0270
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0270
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0270
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0270
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0275
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0275
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0275
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0275
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0275
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0275
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0275
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0275
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0275
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0275
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0275
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0275
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0275
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0275
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0275
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0275
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0275
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0275
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0275
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0275
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0275
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0275
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0275
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0275
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0275
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0275
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0275
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0275
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0275
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0275
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0275
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0275
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0275
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0275
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0275
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0275
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0275
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0275
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0275
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0275
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0275
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0275
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0275
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0275
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0275
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0280
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0280
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0280
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0280
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0280
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0280
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0280
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0280
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0280
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0280
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0280
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0280
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0280
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0280
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0280
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0280
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0280
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0280
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0280
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0280
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0280
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0280
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0280
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0280
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0280
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0280
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0280
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0280
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0280
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0280
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0280
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0280
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0280
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0285
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0285
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0285
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0285
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0285
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0285
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0285
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0285
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0285
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0285
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0285
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0285
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0285
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0285
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0285
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0285
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0285
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0285
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0285
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0285
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0285
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0285
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0285
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0290
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0290
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0290
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0290
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0290
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0290
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0290
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0290
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0290
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0290
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0290
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0290
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0290
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0290
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0290
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0290
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0290
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0290
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0290
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0290
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0290
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0290
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0290
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0290
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0290
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0290
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0290
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0290
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0290
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0290
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0290
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0295
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0295
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0295
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0295
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0295
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0295
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0295
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0295
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0295
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0295
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0295
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0295
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0295
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0295
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0295
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0295
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0295
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0295
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0295
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0295
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0295
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0295
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0295
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0295
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0295
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0295
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0295
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0295
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0295
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0300
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0300
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0300
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0300
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0300
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0300
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0300
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0300
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0300
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0300
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0300
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0300
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0300
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0300
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0300
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0300
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0300
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0300
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0300
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0300
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0300
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0300
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0300
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0300
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0300
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0300
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0300
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0300
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0300
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0300
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0300
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0300
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0300
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0300
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0300
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0300
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0300
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0300
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0300
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0300
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0300
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0305
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0305
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0305
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0305
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0305
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0305
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0305
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0305
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0305
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0305
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0305
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0305
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0305
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0305
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0305
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0305
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0305
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0305
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0305
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0305
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0305
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0305
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0305
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0305
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0305
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0305
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0305
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0305
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0305
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0305
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0310
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0310
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0310
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0310
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0310
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0310
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0310
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0310
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0310
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0310
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0310
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0310
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0310
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0310
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0310
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0310
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0310
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0310
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0310
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0310
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0310
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0310
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0310
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0310
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0310
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0310
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0310
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0310
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0315
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0315
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0315
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0315
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0315
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0315
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0315
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0315
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0315
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0315
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0315
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0315
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0315
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0315
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0315
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0315
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0315
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0315
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0315
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0315
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0315
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0315
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0315
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0315
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0315
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0315
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0315
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0315
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0315
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0315
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0315
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0315
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0315
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0315
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0320
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0320
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0320
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0320
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0320
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0320
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0320
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0320
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0320
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0320
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0320
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0320
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0320
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0320
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0320
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0320
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0320
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0320
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0320
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0320
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0320
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0320
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0320
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0320
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0320
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0320
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0320
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0320
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0320
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0320
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0320
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0320
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0320
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0325
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0325
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0325
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0325
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0325
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0325
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0325
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0325
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0325
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0325
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0325
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0325
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0325
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0325
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0325
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0325
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0325
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0325
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0325
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0325
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0325
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0325
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0325
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0325
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0325
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0325
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0325
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0325
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0325
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0325
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0325
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0325
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0325
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0325
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0330
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0330
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0330
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0330
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0330
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0330
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0330
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0330
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0330
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0330
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0330
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0330
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0330
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0330
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0330
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0330
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0330
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0330
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0330
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0330
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0330
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0330
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0330
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0330
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0330
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0330
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0330
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0335
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0335
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0335
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0335
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0335
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0335
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0335
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0335
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0335
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0335
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0335
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0335
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0335
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0335
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0335
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0335
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0335
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0335
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0335
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0335
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0335
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0335
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0335
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0335
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0335
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0335
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0335
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0335
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0335
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0335
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0335
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0335
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0335
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0335
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0340
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0340
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0340
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0340
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0340
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0340
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0340
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0340
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0340
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0340
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0340
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0340
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0340
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0340
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0340
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0340
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0340
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0340
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0340
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0340
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0340
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0340
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0340
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0340
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0340
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0340
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0340
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0340
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0340
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0340
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0340
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0340
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0340
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0340
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0340
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0340
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0340
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0340
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0340
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0340
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0340
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0340
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0340
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0340
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0340
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0340
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0340
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0340
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0340
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0340
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0345
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0345
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0345
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0345
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0345
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0345
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0345
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0345
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0345
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0345
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0345
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0345
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0345
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0345
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0345
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0345
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0345
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0345
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0345
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0345
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0345
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0345
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0345
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0345

Mobility in cognitive impairment

151

32.

33.

34.

35.

Alzheimer’s disease: simple versus dual task: a preliminary
report. Clin Physiol Funct Imaging. 2010;30(1):51-56.

Seidler RD, Bernard JA, Burutolu TB, et al. Motor control and
aging: links to age-related brain structural, functional, and bio-
chemical effects. Neurosci Biobehav Rev. 2010;34(5):721-733.
Beauchet O, Dubost V, Aminian K, Gonthier R, Kressig RW.
Dual-task related gait changes in the elderly: does the type
of cognitive task matter? J Mot Behav. 2005;37(4):259-264.
Malouin F, Richards CL, Jackson PL, Dumas F, Doyon J. Brain
activations during motor imagery of locomotor-related tasks:
a PET study. Hum Brain Mapp. 2003;19(1):47-62.

Liu-Ambrose T, Ashe MC, Graf P, Beattie BL, Khan KM. Mild
cognitive impairment increases falls risk in older community-
dwelling women. Phys Ther. 2008;88(12):1482-1491.

36.

37.

38.

Borges Sde M, Radanovic M, Forlenza OV. Fear of falling
and falls in older adults with mild cognitive impairment and
Alzheimer’s disease. Neuropsychol Dev Cogn B: Aging Neu-
ropsychol Cogn. 2015;22(3):312-321.

Salva A, Roqué M, Rojano X, et al. Falls and risk factors for falls
in community-dwelling adults with dementia (NutriAlz Trial).
Alzheimer Dis Assoc Disord. 2012;26(1):74-80.

Panel on Prevention of Falls in Older Persons, American Geri-
atrics Society, British Geriatrics Society. Summary of the
updated American Geriatrics Society/British Geriatrics Society
clinical practice guideline for the prevention of falls in older
persons. J Am Geriatr Soc. 2011;59(1):148-157.


http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0345
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0345
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0345
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0345
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0345
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0345
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0345
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0345
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0345
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0345
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0345
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0345
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0345
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0345
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0345
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0345
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0345
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0345
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0345
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0345
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0345
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0350
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0350
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0350
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0350
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0350
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0350
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0350
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0350
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0350
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0350
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0350
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0350
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0350
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0350
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0350
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0350
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0350
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0350
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0350
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0350
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0350
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0350
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0350
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0350
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0350
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0350
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0350
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0350
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0350
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0350
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0350
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0355
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0355
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0355
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0355
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0355
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0355
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0355
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0355
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0355
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0355
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0355
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0355
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0355
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0355
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0355
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0355
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0355
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0355
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0355
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0355
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0355
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0355
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0355
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0355
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0355
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0355
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0355
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0355
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0355
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0355
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0355
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0355
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0355
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0355
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0355
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0355
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0360
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0360
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0360
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0360
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0360
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0360
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0360
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0360
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0360
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0360
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0360
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0360
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0360
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0360
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0360
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0360
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0360
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0360
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0360
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0360
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0360
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0360
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0360
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0360
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0360
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0360
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0360
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0360
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0360
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0360
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0360
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0360
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0360
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0365
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0365
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0365
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0365
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0365
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0365
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0365
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0365
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0365
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0365
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0365
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0365
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0365
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0365
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0365
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0365
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0365
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0365
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0365
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0365
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0365
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0365
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0365
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0365
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0365
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0365
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0365
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0365
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0365
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0365
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0365
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0370
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0370
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0370
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0370
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0370
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0370
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0370
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0370
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0370
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0370
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0370
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0370
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0370
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0370
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0370
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0370
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0370
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0370
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0370
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0370
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0370
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0370
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0370
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0370
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0370
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0370
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0370
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0370
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0370
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0370
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0370
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0370
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0370
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0370
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0370
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0370
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0370
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0370
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0370
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0375
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0375
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0375
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0375
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0375
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0375
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0375
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0375
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0375
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0375
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0375
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0375
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0375
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0375
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0375
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0375
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0375
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0375
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0375
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0375
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0375
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0375
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0375
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0375
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0375
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0375
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0375
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0375
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0375
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0375
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0375
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0375
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0375
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0375
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0380
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0380
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0380
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0380
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0380
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0380
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0380
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0380
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0380
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0380
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0380
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0380
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0380
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0380
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0380
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0380
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0380
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0380
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0380
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0380
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0380
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0380
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0380
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0380
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0380
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0380
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0380
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0380
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0380
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0380
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0380
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0380
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0380
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0380
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0380
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0380
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0380
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0380
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0380
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0380
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0380
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0380
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0380
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0380
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0380
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0380
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0380
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0380
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0380
http://refhub.elsevier.com/S1413-3555(17)30037-0/sbref0380

	Gait, dual task and history of falls in elderly with preserved cognition, mild cognitive impairment, and mild Alzheimer's ...
	Introduction
	Method
	Participants
	Testing procedure and falls
	Gait assessment
	Dual task assessment
	Statistical analysis

	Results
	Gait and dual task
	Falls

	Discussion
	Conflicts of interest
	Acknowledgment
	References


