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Abstract Motoric cognitive risk syndrome (MCR),
anxio-depressive disorders (ADD), and depression
are associated with cognitive complaint and slow
gait speed. The study aims to examine (1) the asso-
ciation of ADD and depression with MCR, and (2)

the influence of the type and the severity of ADD
and age on this association in older adults. A total of
29 , 569 pa r t i c i p an t s f r e e f r om cogn i t i v e
impairment with walking speed measure recruited
at baseline in the Canadian Longitudinal Study on
Aging (CLSA) Comprehensive were selected in this
cross-sectional study. They were separated into dif-
ferent sub-groups based on their age groups (i.e.,
45–54, 55–64, 65–74, and ≥ 75) and the presence
of MCR. Anxiety, mood, and depressive disorders
(ADD) were assessed. Depression was defined by
the Center for Epidemiological Studies Depression
Scale (CES-D) score ≥ 10. The overall prevalence of
MCR was 7.0 % and was greater in the youngest age
group (8.9 %) as compared to the other age groups
(P < 0.05). There was a higher prevalence of ADD
and depression in individuals with MCR compared
to those without MCR for all age groups (P ≤ 0.001).
Depression was significantly associated with MCR
regardless of age group (odds ratio ≥ 3.65 with P ≤
0.001). The association of ADD with MCR
depended on the accumulation of disorders and not
their type, and was weaker and more inconstant in
the oldest age group as compared to younger age
groups. MCR is associated with ADD and depres-
sion in both younger and older individuals. This
association is stronger for depression in younger
individuals.
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Introduction

Motoric cognitive risk syndrome (MCR) is a new clin-
ical syndrome, defined by subjective cognitive com-
plaint and objective slow gait speed, with a high prev-
alence around 10% in the population aged 60 and above
(Verghese et al. 2012, 2014a, b).MCR predicts mild and
major neurocognitive disorders (Verghese et al. 2014a,
b). MCR does not rely on complex time-consuming
assessments, making it applicable to screen individuals
at risk for mild and major neurocognitive disorders in
any type of healthcare setting (Verghese et al. 2014a, b).

Slow gait speed and cognitive complaints are unspe-
cific symptoms that can be found to a wide variety of
morbidities (i.e., having a disease or a symptom of the
disease), thus causing overlap with other syndromes,
which may influence the value of MCR risk for major
neurocognitive disorders. For instance, there is an over-
lap between MCR and mild neurocognitive disorders
also referred tomild cognitive impairment (MCI), which
is a pre-dementia syndrome similar to MCR (Sekhon
et al. 2017). Patients diagnosed with MCR can also be
diagnosed with MCI, although this is not always the
case. It has been suggested that patients cumulating both
syndromes are more at risk for mild and major
neurocognitive disorders compared to patients with
MCR or MCI alone (Sekhon et al. 2017). Similarly,
anxio-depressive disorders (ADD) defined by anxiety,
mood, or depressive disorders as well as depression are
associated with slow gait speed and cognitive com-
plaints (Callisaya et al. 2016; Canada S. Table 13-10-
0096-18 n.d.; Knoll and MacLennan 2017). Prevalence
of ADD and depression similar to MCR is high and
estimated to be around 9 % with some age variation;
younger adults being at higher prevalence compared to
older adults (Canada S. Table 13-10-0096-18 n.d.; Knoll
and MacLennan 2017). Due to the high prevalence of
MCR, ADD, and depression, there is a high probability
of overlap. This probability is particularly high as sub-
jective cognitive complaint used in MCR is often ex-
tracted from an item of depressive scales (Verghese et al.
2014a; Doi et al. 2015; Allali et al. 2015).

Few studies have examined the association of ADD
and depression with MCR, those that have reported
diverging results, as studies have found both significant
and not significant associations (Verghese et al. 2012,
2014a, b; Callisaya et al. 2016; Doi et al. 2015; Allali
et al. 2015; Beauchet et al. 2016a; Maguire et al. 2018;
Wang et al. 2016; Winter et al. 2011). These mixed

results may be explained by the definition used for
ADD and depression which may be based on standard-
ized questionnaires or antidepressant use (Verghese
et al. 2014b; Callisaya et al. 2016; Doi et al. 2015;
Beauchet et al. 2016a). Moreover, this divergence may
also be related to the type of the ADD symptomology
(e.g., anxiety mood, depressive disorders), and age,
because of age-related changes in ADD prevalence
(Canada S. Table 13-10-0096-18 n.d.; Knoll and Mac-
Lennan 2017; Canada S. Table 13-10-0465-01 n.d.).
Thus, to better understand the relationship of ADD
and depression with MCR, it seems important to exam-
ine this association taking into consideration parameters
that may influence it.

We have the opportunity with the baseline assess-
ment of a large population-based observational, pro-
spective study in Canada—the Canadian Longitudinal
Study on Aging (CLSA)—to better understand the pa-
rameters influencing the association of ADD and de-
pression with MCR (Canadian longitudinal study on
aging – Etude longitudinale canadienne sur le
vieillissement n.d.). We hypothesized that there was an
association of ADD and depression with MCR in the
Canadian population and that this association may be
influenced by the type of ADD and age. The study aims
to examine (1) the association of ADD and depression
with MCR and (2) the influence of the type and the
severity of ADD and age on this association in the
participants of the CLSA.

Material and methods

Population and study design

Data for this cross-sectional study are a subset of individ-
uals recruited in the CLSA, which is a population-based,
20-year prospective cohort study (Canadian longitudinal
study on aging – Etude longitudinale canadienne sur le
vieillissement n.d.; Raina et al. 2009). This observational
cohort is composed of over 50,000 Canadians, 45-
85 years of age at the time of recuitment. The CLSA is
accessible upon approval from the CLSA Data and Sam-
ple Access Committee (Canadian longitudinal study on
aging – Etude longitudinale canadienne sur le
vieillissement n.d.; Raina et al. 2009). The data collection
methods have been previously described in detail (Raina
et al. 2009). For this study, we selected a subset of
the CLSA Comprehensive cohort. The inclusion criteria
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for this study were available walking speed measure and
no diagnosis of dementia or Alzheimer’s disease (AD)
(defined as “Has a doctor ever told you that you have
dementia or Alzheimer’s disease?”). A total of 30,097
participants in the CLSA Comprehensive have a compre-
hensive physical examination with information about
these two criteria and, thus, were considered for selection
for this study (Canadian longitudinal study on aging –
Etude longitudinale canadienne sur le vieillissement n.d.;
Raina et al. 2009). After applying the inclusion criteria,
98.2 % (n = 29,569) participants were selected. One hun-
dred thirty-six participants (0.5 %) were excluded be-
cause of lack of walking speed measure, 375 participants
(1.3 %) were excluded because of having dementia or
AD, and 17 participants (0.1 %) due to the accumulation

of both exclusion criterion. Figure 1 shows the flow
diagram for the selection of recruited participants. Select-
ed participants were separated into four age groups based
on their age at the time of the first baseline data collection:
45–54, 55–64, 65–74, and ≥ 75.

Clinical assessment

All participants selected for this study had comprehen-
sive full clinical examinations recording the following
variables: age, sex, aboriginal identity (self-identifying
as Aboriginal), country of birth (Canada versus other),
independent place of living (i.e., not residing in an
assisted living dwelling/institution), living alone (i.e.,
single, separated, divorced or widowed), low household

Total CLSA participants

(n=51,352)

Full physical 

examination completed 

(n= 30,097)

Patients excluded 

(n=528)

Exclusively lack of walking 

speed n=375 (71.0%)

Exclusively diagnosis of 

dementia or AD n=136 

(25.8%)

Combining lack of walking 

speed and diagnosis of 

dementia or AD n=17 (3.2%)

Participants included 

(n=29,569)

Fig. 1 Flow diagram of selection of participants
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income (i.e., CAD, < $50,000 annual), high education
level (i.e., grade 9 or higher), total number of medica-
tions taken daily, mean value of body mass index (BMI)
in kg/m2 and category overweight/obese defined with—
BMI ≥ 25 kg/m2, and walking speed. Mean walking
speed was considered using the time taken to complete
the 4-meter walking test (seconds and milliseconds).
The participants were instructed to stand behind the start
line with their toes touching the start line and to walk
(once instructed) until past the finish line (Raina et al.
2009). The participants were also allowed to practice
once (Raina et al. 2009). The stopwatch was started after
the instructions were given. The research staff member
then said (ready, set) “go” to indicate that the participant
should start walking and the stopwatch was stopped
once the participant had completely passed the finish
line (Raina et al. 2009). In addition, participants were
considered to have a subjective cognitive complaint if
they self-reported “sometimes, occasionally or always”
for the variable trouble concentrating or “yes” for the
variable memory problem on standardized question-
naires. Trouble concentrating was determined by asking
the participants “How often did you have trouble keep-
ing your mind on what you were doing?”. Memory
problem was determined by asking the participant
“Has a doctor ever told you that you have a memory
problem?”.

Definition of motoric cognitive risk syndrome

MCR was defined by the association of subjective cog-
nitive complaint and slow walking speed. Subjective
cognitive complaint was defined using the variable trou-
ble concentrating or the self-reported memory problem
variable. Slow walking speed was defined as a walking
speed one standard deviation (SD) below the average of
the cohort. The cohort was defined using sex and age
groups. The mean walking speed cutoff was found to be
0.85 m/s (for 45–54-year-old males), 0.84 m/s (for 45–
54-year-old females), 0.81 m/s (for 55–64-year-old
males), 0.79 m/s (for 55–64-year-old females),
0.77 m/s (for 65–74-year-old males), 0.73 m/s (for 65–
74-year-old females), 0.68 m/s (for 75+ males), and
0.64 m/s (for 75+ females).

Definition of anxio-depressive disorders and depression

Expressions of ADD and depression were distin-
guished based on the items recorded. First, ADD

was defined to have one of the following compo-
nents: anxiety, mood, or depressive disorders. Anx-
iety disorder was determined by asking the partici-
pant “Has a doctor ever told you that you have an
anxiety disorder such as a phobia, obsessive-
compulsive disorder or a panic disorder?”. Mood
disorder was determined by asking the participant
“Has a doctor ever told you that you have a mood
disorder such as depression (including manic de-
pression), bipolar disorder, mania, or dysthymia?”.
Depressive disorder was determined by asking the
participant “Has a doctor ever told you that you
suffer from clinical depression?”. Moreover, ADD
severity was estimated using the accumulation of
ADD components expressed per individual and sep-
arated into three levels: at least 1, 2, or all 3 com-
ponents. In addition, depression was also considered
and defined by the Center for Epidemiological Stud-
ies Depression Scale (CES-D) score ≥ 10 (Andresen
et al. 1994).

Ethics

The study was conducted in accordance with the ethical
standards set forth in the Helsinki Declaration (1983).
Participants in the CLSA were included after obtaining
their written and informed consent for the CLSA. The
Jewish General Hospital Ethics Committee approved
the study protocol. This research has been conducted
using the CLSA (led by Drs. Parminder Raina, Christina
Wolfson, and Susan Kirkland) baseline comprehensive
dataset version 3.0 under Application No. 180902, and
data access was approved by the CLSA Data and Sam-
ple Access Committee.

Statistics

Participants’ characteristics were summarized using
means and standard deviations (SD) or frequencies and
percentages, as deemed appropriate. Participants were
categorized by age groups (45–54, 55–65, 65–74, 75+),
and in each age group, they were separated in partici-
pants with and without MCR. Between-group compar-
isons were completed using unpaired t test or Chi-square
test, as deemed appropriate. Due to multiple compari-
sons (n = 84), significant P values was fixed ≤ 0.0006.
Multiple logistic regressions were performed to examine
the association of ADD and depression (used as inde-
pendent variable separately) and MCR (used as a
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dependent variable) for the entire population and the
different age groups (i.e., 45–54; 55–64; 65–74; ≥ 75).
This analysis was adjusted for age (only in the total
population category), sex, Aboriginal identity, country
of birth Canada, independent place of living, living
alone, low household income, high education level,
number of medications taken daily, and BMI. P values
less than 0.05 were considered statistically significant
for logistic regressions. All statistics were performed
using SPSS (version 23.0; SPSS, Inc., Chicago, IL).

Results

Table 1 provides a comparison of participants’ charac-
teristics according to age groups (i.e., 45–54, 55–64,
65–74, ≥ 75) in participants with and without MCR.
The overall prevalence of MCR was 7.0 % and differed
significantly when comparing age groups (P ≤ 0.001).
The prevalence of MCR in 45–54 (8.9 %) was higher as
compared to 55–64 (6.8 %, P ≤ 0.001), 65–74 (5.0 %,
P ≤ 0.001), and ≥ 75 (7.4%,P = 0.004). This prevalence
of MCR in 55–64 was also significantly higher com-
pared to 65–74 (P ≤ 0.001) but not different for ≥ 75
(P = 0.198), whereas it was lower in 65–74 compared to
≥ 75 (P ≤ 0.001).

In each age group, the following participants’ char-
acteristics were found to be significant (P ≤ 0.001): sex
(higher prevalence of females in participants with MCR
compared to those without MCR in 45–54 and 65–74,
with opposite results in other age group); number of
medications taken (higher prevalence in participants
with MCR compared to those without MCR, in all age
groups); at least 1 and 2 ADD component (higher prev-
alence in participants with MCR compared to those
without MCR, in all age groups); 3 ADD components
cumulated (higher prevalence in participants with MCR
compared to those without MCR, in all age groups
except in the oldest); and depression (higher prevalence
in participants with MCR compared to those without
MCR, in all age groups).

Significant (P ≤ 0.001) difference between MCR and
non-MCR participants was found for specific age
groups for the following characteristics: mean age (older
participants with MCR compared to those without
MCR, in 65–74, ≥ 75, other age groups were not signif-
icant); aboriginal identity (higher prevalence in partici-
pants with MCR compared to those without MCR in
45–54, other age groups were not significant); living

alone (higher prevalence in participants withMCR com-
pared to those without MCR, in 45–54, 55–64, 65–74,
the other age group was not significant); low household
income (higher prevalence in participants with MCR
compared to those without MCR in 45–54, 55–64, 65–
74, older age group was not significant); high education
level (lower prevalence in participants with MCR com-
pared to those without MCR in 65–74, other age groups
were not significant); mean value of BMI (higher prev-
alence in participants with MCR compared to those
without MCR in 45–54, 55–64, 65–74, older age group
was not significant); overweight/obese (higher preva-
lence in participants with MCR compared to those with-
out MCR, in the ≥ 75, other age groups were not signif-
icant); and 3 ADD components (higher prevalence in
participants withMCR compared to those without MCR
in 45–54, 55–64, 65–74, the oldest age group was not
significant).

Table 2 shows the results of multiple logistic regres-
sions examining the association of ADD and depression
(used as an independent variable separately) and MCR
(used as a dependent variable) for all population and the
different age groups (i.e., 45–54; 55–64; 65–74; ≥ 75)
adjusted on participant’s clinical characteristics. Mood
disorder was positively associated withMCR in the total
population (OR = 1.49 with P = 0.001) and in 55–64
(OR = 1.66 with P = 0.013). For the age groups 45–54,
55–64, and 65–74, to have one, two, or all ADD com-
ponents, as well as depression, was positively associated
with MCR (OR ≥ 1.55 with P ≤ 0.002). For the oldest
age group (i.e., ≥ 75) only to have at least one ADD
components, as well as depression, was positively asso-
ciated with MCR (OR = 1.52 with P = 0.003 and OR =
3.74 with P ≤ 0.001).

Discussion

Our findings show that firstly the highest prevalence of
MCR was observed in the youngest age group. Second,
there was a higher prevalence of ADD and depression in
individuals withMCR compared to those withoutMCR,
for all age groups. Third, this prevalence of ADD and
depression was lower in the oldest individuals with
MCR compared to the other MCR age groups. Fourth,
ADD and depression were positively associated with
MCR, irrespective of age group, but this association
was weaker for ADD in oldest age groups compared
to the other age groups.
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The study showed a higher prevalence of MCR in
younger individuals as compared to older individuals.
This result is not consistent with previous studies that
found an opposite association (Verghese et al. 2012,
2014a, b). There are potential reasons for this discrep-
ancy. Firstly, this is the first study that includes the
prevalence of MCR in a young age group like 45–54.
The majority of previous studies examined the preva-
lence of MCR in individuals age 65 and above
(Callisaya et al. 2016). The youngest age group exam-
ined in the literature was individuals age 60 and over
with a mean of 74.9 (Callisaya et al. 2016). It has been
found that the prevalence of MCR increased with age,
particularly after 75 (Verghese et al. 2014a). Our study
showed a similar trend as the highest prevalence of
MCR was found in the oldest age group when using
the 55–64 age group as the reference group (excluding
the 45–54 group). Second, previous studies have mainly
recruited individuals from geriatric or memory clinics,
thus resulting in a bias of selection of older individuals
who had a high prevalence of cognitive complaint. In
contrast, the CLSA is a population-based study includ-
ing community-dwelling individuals, who have fewer
concerns compared to those consulting in geriatric or
memory clinics. Furthermore, as age is associated with
slow gait speed, there is a higher probability to have
more individuals with MCR in those consulting in geri-
atric or memory clinics compared to those who are not
seen in these clinics who are younger. This last point
may explain the fact that we found a lower prevalence of
MCR in older age groups compared to the usual preva-
lence reported in the literature, respectively 7 % versus
10 %.

The second main result of our study is that ADD
and depression were more prevalent in individuals
with MCR compared to those without MCR, regard-
less of the age groups. There are two complementary
explanations for this result. First, MCR, ADD, and
depression present similar symptoms associating
slow gait and cognitive complaint, which may result
in the overlap. Moreover, it has also been previously
reported that depression may be an early manifesta-
tion of neurocognitive disorders dues to neurodegen-
erative or vascular brain diseases, thus explaining
the prevalence of ADD and depression in individ-
uals with MCR which is a condition at risk for mild
and major neurocognitive disorders (Panza et al.
2010; Baquero and Martín 2015). Second, MCR
and ADD or depression are highly prevalent in the‡
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Canadian population and thus, there is a high prob-
ability to have an individual with both syndromes
(Canada S. Table 13-10-0096-18 n.d.; Knoll and
MacLennan 2017). Third, it is important to consider
that MCR diagnosis in previous studies has typically
used criteria extracted from depression scales. This

association is important to take into consideration as
depression may negatively impact the effect of an-
other morbidity. For instance, it has been reported
that comorbidity associated with depression worsens
greater health condition compared to depression
alone or any morbidity alone (Moussavi et al. 2007).

Table 2 Multiple logistic regressions presenting the association of
motoric cognitive risk syndrome (dependent variable) with depres-
sive symptoms (independent variable, separated models for each

symptom) in all population and the different age groups (i.e., 45–
54; 55–64; 65–74; ≥ 75) adjusted on participant’s clinical charac-
teristics (n = 29,569)

OR (95 % CI), P value

Total population*
(n = 29,569)

Age groups*

45–54
(n = 7529)

55–64
(n = 9699)

65–74
(n = 7209)

≥ 75
(n = 5132)

Anxio-depressive disorders

Type of disorders

Clinical depression‡# 0.85
(0.64; 1.14)
0.273

0.57
(0.31; 1.06)
0.074

0.59
(0.33; 1.05)
0.072

1.40
(0.82; 2.39)
0.214

1.49
(0.79; 2.83)
0.221

Anxiety disorder||# 1.23
(0.96; 1.56)
0.097

1.34
(0.90; 2.01)
0.153

1.42
(0.95; 2.11)
0.091

1.10
(0.62; 1.97)
0.736

0.77
(0.36; 1.69)
0.523

Mood disorder¶# 1.49
(1.18; 1.88)
0.001

1.16
(0.73; 1.82)
0.531

1.66
(1.11; 2.47)
0.013

1.63
(0.99; 2.70)
0.055

1.67
(0.92; 3.03)
0.090

Number of disorders

≥ 1 1.64
(1.48; 1.82)
≤ 0.001

1.64
(1.37; 1.97)
≤ 0.001

1.78
(1.48; 2.13)
≤ 0.001

1.69
(1.33; 2.15)
≤ 0.001

1.52
(1.15; 2.00)
0.003

≥ 2 1.68
(1.50; 1.88)
≤ 0.001

1.79
(1.47; 2.18)
≤ 0.001

1.81
(1.48; 2.21)
≤ 0.001

1.55
(1.18; 2.02)
0.002

1.53
(1.10; 2.14)
0.074

3 2.10
(1.78; 2.47)
≤ 0.001

2.28
(1.74; 2.99)
≤ 0.001

2.08
(1.56; 2.77)
≤ 0.001

2.15
(1.44; 3.21)
≤ 0.001

1.72
(0.93; 3.18)
0.085

Depression§# 4.03
(3.65; 4.45)
≤ 0.001

3.75
(3.15; 4.47)
≤ 0.001

4.85
(4.06; 5.81)
≤ 0.001

3.65
(2.88; 4.63)
≤ 0.001

3.74
(2.95; 4.75)
≤ 0.001

OR, odds ratio; CI, confidence interval
* All models adjusted for age (only in the “All Age Groups” category) sex, aboriginal, country of birth Canada, independent place of living,
living alone, low household income, high education level, number of medications daily taken and body mass index
‡Defined as “Has a doctor ever told you that you suffer from clinical depression?”
|| Defined as “Has a doctor ever told you that you have an anxiety disorder such as a phobia, obsessive-compulsive disorder or a panic
disorder?”
¶ Defined as “Has a doctor ever told you that you have a mood disorder such as depression (including manic depression), bipolar disorder,
mania, or dysthymia?”
§ Center for Epidemiological Studies Depression Scale (CES-D) score (/X) ≥ 10
# Exclusive (i.e., no overlap with another depressive symptom)

P value significant (i.e., ≤ 0.05) in italics
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Another main result of our study is that ADD and
depression were more prevalent in younger adults com-
pared to older adults, regardless of the MCR status. The
prevalence reported in the sample of younger as well as
older MCR participants was similar to that reported in the
Canadian population. The prevalence ofmajor depressive
disorders is reported to be almost double in younger
Canadians (25–64), as compared to elderly Canadians
(≥ 65), 12.5 % and 7.2 %, respectively (Canada S. Ta-
ble 13-10-0465-01 n.d.). To explain this trend of higher
prevalence in younger individuals, it can be suggested
that they are very active and involved in various roles and
activities, increasing their levels of stress. Moreover,
older adults are less likely to express their ADD (possible
underreporting and diagnosis in this age cohort) as com-
pared to younger adults, possibly due to a shift in recent
times of increasing awareness and lessening stigma sur-
rounding mental health (Lyness et al. 1995; Knäuper and
Wittchen 1994). Similar to the Canadian population, the
age trend was observedmore strongly in participants with
MCR, as compared to participants without MCR, possi-
bly due to the fact that those with MCR have reported a
cognitive complaint and thus, are more likely to express
and be open to discussing ADD symptomology/com-
plaint. Lastly, it must also be considered that the scale
used to detect depression in the CLSA, the CES-D is not
a scale specific to the geriatric population, rather a general
scale (Radloff 1977).

Finally, our study underscores that MCR is positively
associated with ADD and depression in all age groups.
However, this association was weaker in older individ-
uals as compared to younger individuals, suggesting
that the nature of the disease explaining the symptom-
atology influence this association. In younger individ-
uals, MCR may be a clinical manifestation of ADD and
depression, whereas in older adults it may be related
both to depression or pre-dementia stage, thus
explaining the higher prevalence ofMCR in the younger
population (Verghese et al. 2012, 2014a, b). Over the
past 5 years, two clinical characteristics have been re-
ported as a predictor of dementia. First, individuals with
perceived changes in memory and/or cognition in the
absence of objective evidence are commonly given a
“diagnosis” of subjective cognitive impairment (SCI)
(Jessen et al. 2014). SCI has been defined as a pre-
mild cognitive impairment stage and thus, is considered
the earliest clinical stage of AD. Second, low gait per-
formance, such as slow walking speed, has been also
associated with the occurrence of dementia (Scherder

et al. 2007; Beauchet et al. 2016b). MCR is a combina-
tion of these two symptoms and has been recognized as
a pre-dementia stage like MCI (Verghese et al. 2012,
2014a, b; Sekhon et al. 2017).

Our study has various strengths. The CLSA Compre-
hensive is a multicenter population-based cohort study
with over 30,000 participants and a wide age range of
45-85-years of age at the time of recruitment. Moreover,
a comprehensive clinical assessment of the participants
has been completed. However, there are limitations that
must be considered. Firstly, the cross-sectional design of
our study does not afford causal inferences between
depression and depressive symptomatology and MCR.
Secondly, this study is a secondary analysis of the
exsisting data, and the CLSAwas not specially designed
for our research question, explaining that characteriza-
tion of ADD and depression were not supported by a
psychiatric diagnosis but as answers to questions or
questionnaires like the CES-D. Thirdly, it must be noted
that the definition of cognitive complaint of MCR came
from one item of the CES-D. Moreover, it must be
considered that the question regarding cognitive com-
plaint may not only refer to the subjective cognitive
complaint but to the objective cognitive complaint as
well. Finally, even if we took into consideration various
variables were when analyzing the possible association
of MCR with ADD and depression, it is possible that
there are other confounders not considered.

In conclusion, the findings of this study underscore that
ADD and depression are associated with MCR; aging
leading to a weaker strength of association for depression
and mixed results for ADD. These findings suggest that
MCR may be a clinical manifestation of ADD or depres-
sion in younger individuals, whereas it may be related to
both depression and pre-dementia stage in older adults.
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