
Contents lists available at ScienceDirect

IBRO Reports

journal homepage: www.elsevier.com/locate/ibror

Research Paper

Spatial navigation and dual-task performance in patients with Dementia that
present partial dependence in instrumental activity of daily living☆

Felipe de Oliveira Silva, José Vinícius Ferreira, Jéssica Plácido, Andrea Camaz Deslandes*
Institute of Psychiatry, Universidade Federal do Rio de Janeiro, Rio de Janeiro, Brazil

A R T I C L E I N F O

Keywords:
Alzheimer’s disease
Mild cognitive impairment
Cognition
Mobility
Dual-task
Spatial navigation

A B S T R A C T

Background: Instrumental activities of daily living (IADLs) ability impairments are clearly related to cognitive
and motor decline, as well as to the progression of Dementia. However, more low-cost assessments are necessary
to better understand the process of IADL in patients with Dementia.
Objective: To compare cognitive, motor and cognitive-motor performance at different stages of dependence on
IADL in patients with Dementia.
Methods: Dementia patients (n = 53, age range: 63–94) and healthy older adults (n = 39, age range: 62–97)
were included, and those with Dementia were separated into IADL 1 (n = 18), IADL 2 (n = 17), IADL 3 (n =
18). All groups performed cognitive (Trail making test A, semantic verbal fluency, and Stroop test), motor (sit to
stand, aerobic steps, and 8-foot up-and-go), and cognitive-motor tests (dual-task, and spatial navigation). One-
way ANOVA, Kruskal-Wallis, and Bonferroni post-hoc tests were used to compare groups. Also, an effect size (ES)
has been applied to evaluate differences among the dementia groups while the healthy older adults were used as
a reference group.
Results: Only cognitive-motor and cognitive tests showed significant differences among groups (IADL 1 x IADL 2
x IADL 3). Compared with the healthy group, the ES analysis exposed that patients in different stages of IADL
showed the worst performance on tests combining motor and cognitive demand, but not for motor and cognitive
function separately.
Conclusion: Poor dual-task and spatial navigation abilities are present in partial dependence in IADL, and these
tasks should be considered as a functionality screening tool in patients with Dementia.

1. Introduction

The management of Dementia symptoms and treatments still re-
quires knowledge around the declines present during the neuropatho-
logical evolution. Cognitive and functional impairment are the core
symptoms of the Dementia syndrome and these functions become worse
during the continuum stages of the disease (American Psychiatric
Association, 2014). Several tasks and scales have been used for
screening cognitive decline and loss of ability to perform activities of
daily living (ADL) in Dementia. Different scales are frequently applied
to measure ADLs (e.g., Katz, Barthel, and Lawton), with similar ques-
tions about eating, toileting, shopping, and others that are asked to
caregivers (Katz, 1983; Lawton and Brody, 1969; Wade and Collin,
1988). Njegovan et al. (2001) defined ADLs as instrumental (IADL),
linked to complex self-management tasks (e.g., traveling), whereas
others are related to the basic self-care (BADL) (e.g. dressing). Mao

et al. (2018), showed that the IADL scale can screen older adults for
Dementia with 0.82 of accuracy, and 0.92 of the area under the curve in
low-income countries. Thereby, the evaluation of IADL is crucial to
detect Dementia, especially if we consider the interference of low
education on cognitive assessment in low and middle-income countries.

However, in clinical practice, several studies have shown biases caused
by caregiver burnout, which can influence these results, under and over-
estimating patient functional capability (Anderson et al., 1995; Pfeifer
et al., 2013). To reduce this bias, objective measures have been proposed,
such as the Direct Assessment of Functional Status-Revised (DAFS-R) that
assesses functional abilities by requiring the participant to carry out the
different tasks (Loewenstein et al., 1989). In this context, physical tests can
predict functional disability (Boyle et al., 2002), but are not used to assess
dependency in IADL of patients with Dementia in clinical practice. It is
important to highlight that functionality in ADL is related to several fac-
tors, such as sensory system, physical capacity, and cognitive function

https://doi.org/10.1016/j.ibror.2020.06.006
Received 24 February 2020; Accepted 27 June 2020

☆ The study was conducted at the Institute of Psychiatry, Federal University of Rio de Janeiro, Rio de Janeiro, Brazil.
⁎ Corresponding author at: Sylvio da Rocha Pollis St. 300, house 02, Rio de Janeiro, 22.793-395, Brazil.
E-mail address: adeslandes@ipub.ufrj.br (A.C. Deslandes).

IBRO Reports 9 (2020) 52–57

Available online 29 June 2020
2451-8301/ © 2020 The Authors. Published by Elsevier Ltd on behalf of International Brain Research Organization. This is an open access article under the CC 
BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

T

http://www.sciencedirect.com/science/journal/24518301
https://www.elsevier.com/locate/ibror
https://doi.org/10.1016/j.ibror.2020.06.006
https://doi.org/10.1016/j.ibror.2020.06.006
mailto:adeslandes@ipub.ufrj.br
https://doi.org/10.1016/j.ibror.2020.06.006
http://crossmark.crossref.org/dialog/?doi=10.1016/j.ibror.2020.06.006&domain=pdf


(Prince et al., 2011; Zidan et al., 2012). For example, physical capacity
impacts the IADL through the strength, aerobic capacity, and mobility that
are needed to conduct everyday activities (Gnosa et al., 2019; Hesseberg
et al., 2016). Cognitive functions such as attention, working memory, and
inhibitory control are present in the executive functions and are also re-
lated to performed daily instrumental functions (Putcha and Tremont,
2016; Rodriguez-Bailon et al., 2015).

Moreover, cognitive-motor function is the characteristic present in
the IADLs that requires a higher ability to perform, such as dual-tasks
and spatial navigation. Dual-task condition refers to performing two
different tasks simultaneously (cognitive-motor or motor-motor tasks),
and spatial navigation refers to determining and maintaining a trajec-
tory from one place to another (self-centered or non-self-centered na-
vigation) (Committeri et al., 2020; Verghese et al., 2007). Both are
complex functions that include multiple cognitive, motor, and percep-
tual processes. Also, disorientation in a familiar environment and the
cognitive interference in gait performance can reflect deficits in dif-
ferent components of daily function (Agmon et al., 2014; Dingova et al.,
2016). Neuroimage studies have shown the relationship between brain
areas related to IADLs and cognitive-motor performance. For example,
Hippocampal and frontotemporoparietal gray cortical matter atrophy is
associated with IADL decline (Cahn-Weiner et al., 2007; Mioshi et al.,
2013). The volume loss in these specific brain areas are also related to
spatial navigation (Aguirre et al., 1998) and dual-task impairments
(Kahya et al., 2019) in patients with Dementia.

Furthermore, it is important to note that IADL scales categorize older
adults into independent, partial dependent, and totally dependent.
However, this original division already has cognitive and motor char-
acteristics established in literature regarding patients with Dementia
(Boyle et al., 2002; Lindbergh et al., 2016; Martyr and Clare, 2012).
Therefore, we need to clarify what happens in the partial dependence
continuum regarding the behavior of motor, cognitive, and cognitive-
motor functions. It is necessary to better understand objective measures
related to dependency in IADL in order to facilitate the screening, clinical
evolution, and manning of a specific treatment for each patient with De-
mentia. Thus, our objective was to compare cognitive, motor, and cogni-
tive-motor performance at different stages of dependence on IADL task in
patients with Dementia. We hypothesize that impairments combining
motor and cognitive demands are higher than separate cognitive or motor
tasks for the IADL partial dependence group.

2. Material and methods

2.1. Study design and setting

The data collection presented in this cross-sectional study was per-
formed between 2014 and 2018. Diagnosis was performed by the medical
staff at the Center for Alzheimer's Disease and other Mental Disorders in
Older Persons at the Psychiatry Institute of the Federal University of Rio de
Janeiro (IPUB / UFRJ). Through structured interview ICD-10 (World
Health, 2004), DSM-IV (Bell, 1994), and Clinical Dementia Rating (CDR)
(Black et al., 2009) for the analysis of mental disorders. All participants
have been treated in the Psychiatry Institute and signed informed consent
forms. The study also was approved by the Research Ethics Committee of
IPUB-UFRJ under the CAAE registry: 24904814.0.0000.5263 and is part of
a larger research project entitled "Physical exercise efficacy in the treat-
ment of Major Depression, Alzheimer's Disease and Parkinson's Disease."

2.2. Participants

Dementia patients (n = 53) and healthy older adults (n = 39) were
included, and those with Dementia were separated into IADL 1 (n =
18), IADL 2 (n = 17), IADL 3 (n = 18). Participants were included
according to the following criteria: individuals aged over 60 years, of
both sex, residents of the city of Rio de Janeiro, had a clinical diagnosis
of Dementia – mild cognitive impairment (MCI) and Alzheimer’s

disease (AD). Healthy elderly (HE) people also were examined to dis-
card the presence of mental illness diagnosis only to obtain normative
data for reference analysis. Exclusion criteria were: illiterate elderly,
functional classes III and IV according to New York Heart Association
(NYHA) criteria, with psychological or physical comorbidities that
impairs the performance during the tests, as well as critical visual and/
or auditory impairments, cerebrovascular infarction, use of treatments
such as electroconvulsive therapy, psychotherapy, and diagnosis of
severe stage (CDR-3) in AD.

2.3. Procedure

All included subjects underwent clinical tests in the Psychiatry
Institute. At the first visit to the Psychiatry Institute, patients or care-
givers were informed about the research procedures and answered the
anamnesis and cognitive tests battery. On the second visit, the parti-
cipants performed the motor and cognitive-motor tests. After the data
collection, we separate Dementia patients in different groups based on
their IADL performance.

The Mini-Mental State Exam (MMSE) and the CDR were used to
evaluate the global cognition, behavior, and ability to manage daily life
(Black et al., 2009; Brucki et al., 2003). Lawton scale (Lawton and Brody,
1969) was used to score the subject's ability in IADL. Seven basic tasks
(using the telephone, transport, shopping, food preparation, housekeeping,
medication, and finances) present in everyday activities were used to rank
the individual among totally dependent (score = 7), partial dependent
(score between 8 and 20), and independent (score = 21). Each question
proceeds to the analysis on three levels (“without help,” “with partial
help,” and “cannot perform”), with the score calculation, 3, 2, and 1 point,
respectively. To analyze the continuum of the partial dependent rank, we
divided the dementia group according to their functionality in three levels.
Therefore, a tercile range was performed in different stages of partial
dependence, from the higher to the lower functional capability: IADL 1
(higher Lawton tercile score = 20 to 16), IADL 2 (medium Lawton tercile
score = 16 to 12), IADL3 (lower Lawton tercile score = 12 to 8).

2.4. Outcomes

Motor functions were evaluated with three assessments by the se-
nior fitness test battery (Rikli and Jones, 2001), the sit to stand test
(STS), aerobic functional test (STEP), and 8-foot up and go test (8UG).
The reliability and validity of the motor tests for older adults are, re-
spectively: STS r = 0.89, (CI95 %= 0.79-0.93) and r = 0.77; STEP r =
0.90, (CI95 % = 0.84-0.93) and r = 0.73; and 8UG r = 0.95, (CI95 %
= 0.92-0.97) and r = not described (Rikli and Jones, 1999).

Cognitive functions were assessed by the Trail Making Test – part A
(TMTA) (Ashendorf et al., 2008), semantic verbal fluency (VF) with
animal categorical (Lopes et al., 2009), and Stroop test – color card
(ST_color) (Stroop, 1935). The reliability and validity of the cognitive
tests for older adults are, respectively: TMTA r = 0.53-0.64, (CI95 %
=not described) and r = not described; VF r = 0.56, (CI95 %= -7.6-
10.5) and r = 0.66-0.71; and ST r = 0.74, (CI95 %=not described) and
r = 0.33-0.56 (Strauss et al., 2006).

Cognitive-motor functions were measured by the 8UG performance
while talking the major number of different animals on a dual-task con-
dition (8UGDT) (Bridenbaugh and Kressig, 2015), and spatial navigation
analysis with the Floor Maze Test immediate time (FMT_IT), and delay
time (FMT_DT) (Sanders et al., 2008). The reliability and validity of the
dual-task test for older adults with dementia are, respectively: ICC= 0.51-
0.88, (CI95 %=not described) and r = not described (Lemke et al., 2017).
The reliability and validity of the FMT for older adults were not found.

2.5. Statistical analyses

Normality and homoscedasticity of the data were analyzed by the
Kolmogorov-Smirnov and Levene tests, respectively. A chi-square analysis
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was performed to assess the difference in percentages of sex and CDR.
One-way ANOVA, Kruskal-Wallis test, and Bonferroni post-hoc test were
applied to compare groups (IADL 1 x IADL 2 x IADL 3). The effect size (ES)
was calculated for all groups with the following formula: ES = (Mean of
IADL group – mean of healthy elderly control group)/Pooled standard
deviation. We interpreted the magnitude of the ES as suggested for Cohen
(1988) (>0.20 small;>0.50 moderate;>0.80 large). The statistical

packages used were SPSS® version 19.0 (IBM Corporation, New York,
USA), GraphPad Prism version 5.01 (GraphPad Software, San Diego, USA),
and the level of significance accepted in the study was p ≤ 0.05.

3. Results

We selected 92 subjects for the research, 39 were excluded, and 53

Fig. 1. Flowchart of the subject selection.

Table 1
Descriptive analysis.

IADL 1 (n = 18) IADL 2 (n = 17) IADL 3 (n = 18) F / X² p

Age, y 80.88±4.65 79.38± 7.13 78.40± 9.44 0.142 a 0.868
Female sex, n (%) 9 (50) 12 (71) 8 (44) 0.472 c 0.492
Schooling, y 12 (7.25) 11 (9.00) 12 (11.00) 0.526 b 0.526
MMSE, score 26.33±3.80 21.84± 2.67 18.46± 4.88 17.853 a < 0.001 #, d, e

BMI, kg/m2 26.83±3.97 26.11± 4.71 25.88± 3.62 0.562 a 0.574
History of falls, n 0 (1.00) 0 (2.00) 0 (1.00) 0.546 b 0.717
Comorbidity, n 2 (1.00) 2 (1.00) 1 (3.00) 0.276 b 0.704
Medications, n 4 (2.25) 4 (2.50) 2 (5.00) 0.518 b 0.580
CDR, n (%)
Very mild dementia 13 (72) 1 (6) 0 (0) 7.509 c 0.023 #

Mild dementia 4 (22) 15 (88) 9 (50)
Moderate dementia 1 (6) 1 (6) 9 (50)

IADL 1 = instrumental activities of daily living (tercile 1, higher Lawton score in partial dependence); IADL 2 = instrumental activities of daily living (tercile 2,
medium Lawton score in partial dependence); IADL 3 = instrumental activities of daily living (tercile 3, lower Lawton score in partial dependence); MMSE = Mini
Mental State Exam; BMI = Body Mass Index; CDR = Clinical Dementia Rating.
a F = one-way ANOVA; Mean± standard deviation.
b X² = Kruskal-Wallis test; Median (interquartile range).
c Chi-square.
# p ≤ 0.05.
Post hoc analysis:
d Significant difference between IADL 1 and IADL 3;
e Significant difference between IADL 1 and IADL 2;
f Significant difference between IADL 2 and IADL 3.
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Dementia patients were included. A flowchart with the selection of
participants was presented in Fig. 1.

3.1. Descriptive data

As expected, we founded a significant difference in MMSE
(p<0.001) and CDR (p = 0.023) among groups (IADL 1, IADL 2, and
IADL 3). The other characteristics (age, sex, schooling, BMI, history of
falls, comorbidity, and medications) did not present significant differ-
ences among groups. See descriptive data in Table 1.

3.2. Motor, cognitive, and cognitive-motor performance

Motor tests did not show a significant difference among groups in STEP
(F = 1.062; p = 0.353), STS (X2 = 0.424; p = 0.807), and 8UG (X2 =
3.572; p = 0.097). On cognitive tests, we found a significant difference in
TMTA (X2 = 6.723; p = 0.004), and VF (X2 = 6.611; p = 0.002), but not
in ST_color (X2 = 5.791; p = 0.052). Executive functions characteristics
present in the cognitive tests, showed differences in attention (TMTA), and
cognitive flexibility (VF) tests. However inhibitory control (ST) does not
show differences in IADL deterioration. The post-hoc analysis showed dif-
ferences among groups in TMTA and VF (IADL 1>IADL 3). Also, dual-task
and spatial navigation conditions present in cognitive-motor tests showed
significant difference in 8UGDT (X2 = 2.890; p = 0.047), FMT_IT (X2 =
5.360; p = 0.006), and FMT_DT (X2 = 5.601; p = 0.010). The post-hoc
analysis was in the same cognitive function direction and showed a dif-
ference among groups in 8UGDT (IADL 1>IADL 3), FMT_IT (IADL
1> IADL 3), and FMT_DT (IADL 1> IADL 3). Finally, the tercile-based
group allocation exposed that IADL 3 (lower Lawton score in partial de-
pendence) present a worse performance than IADL 1 (higher Lawton score
in partial dependence) in attention, memory, dual-task and spatial naviga-
tion conditions. Also, IADL 2 (medium Lawton score in partial dependence)
did not show a significant difference between the cited groups (Table 2).

The ES was evaluated on the motor, cognitive, and cognitive-motor
tests in each group (Table 2). Also, a line graph with ES comparisons
between functions and IADL groups against the reference group was per-
formed (Fig. 2). The HE group used to these analyses did not show a

significant difference in the following descriptive data (mean±standard
deviation): 74.95±8.94 years-old, 85 % females, and 13.03±5.50 years
of schooling. The ES results (Fig. 2) showed that, comparing to HE, the
motor tests present the same ES between IADL 1 (SMD= 0.89; CI95 %=
0.55, 1.23) and IADL 2 (SMD = 0.89; CI95 % = 0.55, 1.24), but show a
worst performance (higher ES magnitude) in IADL 3 (SMD= 1.25; CI95 %
= 0.90, 1.60). Cognitive tests exhibited an IADL 1 (SMD = 0.55; CI95 %
= 0.00, 1.10) with better performance (lower ES magnitude) than motor
tests in IADL 1, but poor performance in IADL 2 (SMD = 1.03; CI95 % =
0.68, 1.38), and IADL 3 (SMD = 1.88; CI95 % = 1.43, 2.33). Cognitive-
motor tests present the worst performance among all tests, starting with
IADL 1 (SMD = 0.96; CI95 % = 0.62, 1.30), evolving to IADL 2 (SMD =
1.66; CI95 % = 1.28, 2.04), and IADL 3 (SMD = 2.17; CI95 % = 1.77,
2.57). Comparing each tests between IADL groups (Table 2), the 8UGDT
showed the poorest performance (higher ES magnitude) in the IADL 1
(SMD = 1.22; CI95 % = 0.62, 1.82), while the FMT_DT presented the
worst performance in the IADL 2 (SMD= 1.85; CI95 %= 1.19, 2.52) and
IADL 3 (SMD = 2.46; CI95 % = 1.74, 3.18).

4. Discussion

The present study aimed to compare cognitive, motor and cognitive-
motor performance at different levels on IADL dependence in patients
with Dementia. Cognitive-motor performance impairments are more
eminent in partial dependence on IADL than in cognitive or motor tests,
confirming our hypothesis. Walking while performing a cognitive de-
mand interfered with the functional capability of patients with
Dementia more than performing an individual physical or cognitive
task. Thus, our results suggest that dual-task and spatial navigation can
be used as complementary tools for screening ability in IADL in
Dementia.

Although there is a clear relationship between human movement
and mental health, the use of motor assessment in clinical evaluation is
still rare (Deschamps, 2018). In neurocognitive disorders, gait para-
meters (de Oliveira Silva et al., 2019a), dual-task (Ferreira et al., 2019),
handgrip strength (Teixeira et al., 2019), and spatial navigation (Zanco
et al., 2018) have been investigated to differentiate healthy older

Table 2
Analysis of motor, cognitive, and cognitive-motor tests in IADL groups.

IADL 1 (n = 18) d IADL 2 (n = 17) d IADL 3 (n = 18) d F / X² p

Motor tests
STEP, n 67.58±20.37 0.96 67.93±23.32 0.97 60.07±30.51 1.24 1.062 a 0.353
STS, n 11 (4.00) 0.76 11 (1.75) 0.98 10 (6.00) 1.06 0.424 b 0.807
8UG, s 7.08 (2.00) 0.96 6.98 (2.00) 0.74 8.13 (4.00) 1.47 3.572 b 0.097

Cognitive tests
TMTA, s 66.00 (53.04) 0.03 96.81 (47.49) 0.83 177.00 (136.23) 1.46 6.723 b 0.004 #, d

VF, n 16 (9.50) 0.67 11 (3.50) 1.24 8 (3.50) 2.17 6.611 b 0.002 #, d

ST_color, s 47.47 (19.31) 0.97 47.30 (21.27) 1.03 80.48 (53.97) 2.08 5.791 b 0.052

Cognitive-motor tests
8UGDT, s 9.57 (4.00) 1.22 11.24 (6.00) 1.78 11.31 (5.00) 1.94 2.890 b 0.047 #, d

FMT_IT, s 50.54 (45.18) 0.80 68.39 (143.48) 1.39 112.00 (119.63) 2.17 5.360 b 0.006 #, d

FMT_DT, s 40.02 (54.13) 0.88 104.90 (129.13) 1.85 178.19 (106.72) 2.46 5.601 b 0.010 #, d

IADL 1 = instrumental activities of daily living (tercile 1, higher Lawton score in partial dependence); IADL 2 = instrumental activities of daily living (tercile 2,
medium Lawton score in partial dependence); IADL 3 = instrumental activities of daily living (tercile 3, lower Lawton score in partial dependence); STEP = aerobic
functional test; STS = sit to stand test; 8UG = 8-foot up and go; TMTA = trail making test A; VF = verbal fluency; ST_ color = stroop test color card; 8UGDT = 8-
foot up and go with dual-task; FMT_IT = Floor maze test_ immediate time; FMT_DT = Floor maze test_ delay time.
d = effect size.
a F = one-way ANOVA; Mean± standard deviation.
b X² = Kruskal-Wallis test; Median (interquartile range).
# p ≤ 0.05.
Post hoc analysis:
d Significant difference between IADL 1 and IADL 3;
e Significant difference between IADL 1 and IADL 2;
f Significant difference between IADL 2 and IADL 3.
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adults, MCI and AD, as well as different stages of Dementia (de Oliveira
Silva et al., 2019b; Placido et al., 2019). However, our results showed a
reduced ES magnitude in motor tests, compared to cognitive and cog-
nitive-motor parameters for distinguishing groups according to func-
tionality. In the present study, patients with Dementia showed similar
motor performance between higher and medium Lawton scores and
worse performance in cognitive tests in the first stage of IADL partial
dependence. These results might suggest that in the early stage of de-
pendence, patients with Dementia maintain their impaired motor
ability and start to show loss in functional capability only after ad-
vanced cognitive function declines. Lindbergh et al. (2016) propose that
these motor and cognitive processes are related to IADL dysfunction in
patients with Dementia. Also, Giebel et al. (2015) showing that in the
earlier phases of IADL dysfunction, motor decline can be compensated
by cognitive function. Thus, this compensatory strategy or accom-
modation, reduces the partial dependence evolution in motor functions.

Neuroimaging studies showed that executive function could predict
the IADL decline independently within the course of Dementia (Cahn-
Weiner et al., 2007). The ES in the cognitive battery showed a constant
deterioration among the three stages of IADL partial dependence. These
results corroborate a meta-analysis conducted by Martyr and Clare
(2012), showing that executive functions follow IADL impairment in
the earlier stages of Dementia. Also, Njegovan et al. (2001) explained
the link between executive function and the ability to perform IADL
when it is defined that both require a higher level of brain control to
work. The loss of grey matter volume in cortical regions covering the
frontal, medial temporal, occipital lobes, cingulate cortex, and pre-
cuneus was associated with lower cognitive and IADL scores (Jutten
et al., 2019; Slachevsky et al., 2019). These brain areas are also related
to cognitive-motor functions and might corroborate that cognitive
deficits increase cognitive-motor decline (Kahya et al., 2019; Wagshul
et al., 2019). Therefore, substituting some cognitive tests for cognitive-
motor tests could serve to decrease testing-time and perhaps reduce the
bias caused by poor education in middle-income countries when
screening for dementia risk.

Wang et al. (2015) describe that cognitive-motor functions are in-
terrelated to IADL preservation. Present in everyday function, declines
in dual-task and spatial navigation performance could produce inter-
ference in IADL. Thus, the higher this interference, the greater the IADL
dependence becomes for patients with dementia. Sunderaraman et al.
(2019) showed that executive functions, processing speed, and verbal
memory were associated with dual-task performance (walking while
talking test) in Dementia. In this context, Zanco et al. (2018) also
verified that verbal memory and global cognition were associated with
spatial navigation. In our study, the ES in cognitive and cognitive-motor
tasks showed constant deterioration among the three stages of IADL. Is
important to note that the dual-task test presents a higher rate of

decline in the early stage of dependence, and the delayed time in spatial
navigation revealed a major impairment in the continuum phases of the
IADL deterioration. Thus, the dual-task and spatial navigation tests
present higher performance decline and can be an important parameter
to evaluate IADL deterioration and the progress of Dementia.

Considering the importance of the objective measures related to
dependency in IADL to facilitate the assessment of older adults with
Dementia, understanding the cognitive-motor characteristics during
different stages of functionality could be helpful to improve prognosis
and treatment of the disease. This study presents some limitations such
as the cross-sectional design that cannot demonstrate a causal re-
lationship; the generalization of the results is limited to patients with
Dementia in partial dependence on IADL; and the considerable varia-
bility present in cognitive-motor test performance.

5. Conclusion

Poor dual-task and spatial navigation abilities are present in IADL
partial dependence, and these tasks should be considered as a func-
tional screening tool in patients with Dementia.
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