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Introduction: Subjective memory complaints (SMC) in the elderly have been suggested
as an early sign of dementia. This study aims at investigating whether specific cognitive
complaints are more useful than others to discriminate Mild Cognitive Impairment (MCI)
by examining the dimensional structure of the Everyday Memory Questionnaire (EMQ).

Materials and Methods: A sample of community-dwelling elderly individuals was
recruited (766 controls and 78 MCI). The EMQ was administered to measure self-
perception of cognitive complaints. All participants also underwent a comprehensive
clinical and neuropsychological battery. Combined exploratory factor analysis (EFA) and
Item Response Theory (IRT) were performed to identify the underlying structure of the
EMQ. Furthermore, logistic regression analyses were conducted to study whether single
cognitive complaints were able to predict MCI.

Results: A suitable five-factor solution was found. Each factor focused on a different
cognitive domain. Interestingly, just three of them, namely Forgetfulness of Immediate
Information (FII), Executive Functions (EF) and Prospective Memory (PM) proved to be
effective in distinguishing between cognitively healthy individuals and MCI. Based on
these results we propose a shortened EMQ version comprising 10 items (EMQ-10).

Discussion: Not all cognitive complaints have the same clinical relevance. Only
subjective complaints on specific cognitive domains are able to discriminate MCI. We
encourage clinicians to use the EMQ-10 as a useful tool to quantify and monitor the
progression of individuals who report cognitive complaints.

Keywords: everyday memory questionnaire, factor analysis, item response theory, mild cognitive impairment,
neuropsychological assessment, subjective cognitive complaints

INTRODUCTION

Subjective memory complaints (SMC) can be defined as a self-experienced persistent decline
in memory or any other cognitive ability in comparison with a previously normal status.
Regarding the elderly, the topic of SMC has been a focus of intense debate within the
research literature during the past two decades. Perhaps, the reason for that is the clinical
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importance of SMC in predicting the onset of memory
impairment and future dementia. A recent meta-analysis
has shown that, independently of the objective memory
performance, 6.6% and 2.3% of older people with SMC develop
mild cognitive impairment (MCI) and dementia per year
(Mitchell et al., 2014), respectively. Since there is increasing
evidence that SMC may represent a very early manifestation of
Alzheimer’s Disease (AD; Jessen et al., 2014), little is known
about the clinical role of specific complaints on the transition
between normal aging to cognitive impairment.

Although SMC increase with age, complaints tend to
show only mild or non-significant correlations with objective
memory performance. Instead, many cross-sectional studies have
reported a close relationship between SMC and other subjective
variables such as depression (Crane et al., 2007), anxiety (Comijs
et al., 2002), perceived health (Montejo et al., 2014), personality
(Pearman and Storandt, 2004) and quality of life (Montejo et al.,
2011).

Structured questionnaires are considered the best approach
of gaining insight into older adults’ SMC (Montejo et al., 2014).
Basically, these questionnaires consist of a list of common
memory failures that must be rated according to the frequency
in which they are experienced by subjects. Although there are
many questionnaires that have been proposed to evaluate SMC,
the Everyday Memory Questionnaire (EMQ; Sunderland et al.,
1984) is perhaps one of the most extended scales. The EMQ has
been used to assess SMC in a variety of populations, including
older adults (Garrett et al., 2010; Ossher et al., 2013). It consists
of 28 items about memory failures that occur in everyday life. All
items must be answered according to a Likert-type scale.

Despite the emphasis by Sunderland et al. (1984) about the
unidimensionality of the EMQ, the analysis of its individual
items evidences that, a high percentage of them do not exactly
correspond to memory complaints. Rather, some items would
involve various cognitive domains like, visual perception (‘‘failed
to recognize, by sight, close friends or relatives’’), attentional
processing (‘‘been unable to follow the thread of a story’’),
language production (‘‘found that a word is on the tip of your
tongue’’) or Executive Functions (EF; ‘‘forgotten a change in your
daily routine’’). This may be the reason for what several studies
have reported the existence of various latent factors on the EMQ
structure (Cornish, 2000; Royle and Lincoln, 2008; Calabria et al.,
2011). In any event, investigations using the EMQ with older
adults have exclusively focused on the overall score (Alegret et al.,
2015), and have not addressed the role of the specific underlying
factors upon differentiation between healthy controls and people
with MCI.

This study aims at investigating whether specific cognitive
complaints are more useful than others to discriminate MCI
by investigating the underlying structure of EMQ’s items in
a large community-dwelling older adult sample. We expect to
find different cognitive complaints dimensions in the EMQ.
Our secondary goals are, to propose a shortened version of
EMQ based on discrimination and difficulty parameters of
items within each factor, and to examine the ability of these
specific dimensions to differentiate between MCI and healthy
controls.

MATERIALS AND METHODS

Participants
The participants of this study comprised 844 community-
dwelling individuals aged 70 years and above. All of them
were part of the Vallecas Project cohort, a community-based
longitudinal investigation for early detection of AD. The
Vallecas Project was launched by CIEN Foundation-Queen Sofia
Foundation on October 2011 (Olazarán et al., 2015). The study
was approved by the Research Ethics Committee of the Carlos III
Institute of Health.Written informed consent was obtained by all
the participants.

All participants underwent a detailed assessment
protocol including past medical history, neurological and
neuropsychological examination, as well as biochemical and
genetic blood test. The complete visit was usually carried out
within 4 h, with convenient breaks if necessary.

Every participant was independently diagnosed taking into
account age, gender, cognitive reserve, functional information
and neuropsychological scores. Cognitive diagnoses were agreed
between neurologists and neuropsychologists at consensus
meetings. In all cases, cognitively healthy subjects had to obtain a
score of 0 in the global Clinical Dementia Rating (CDR; Hughes
et al., 1982). Criteria from the National Institute on Aging-
Alzheimer’s Association (NIA-AA) were used to diagnose MCI
(Albert et al., 2011). A total of 766 individuals were classified as
controls and 78 met the criteria for MCI.

Subjective Complaints Assessment
We used the EMQ to measure cognitive complaints. This
questionnaire was administered following the instructions
provided in a previous Spanish validation study (Montejo
Carrasco et al., 2012). Participants were asked to rate the 28 items
according to the frequency with which they experienced each
complaint. Items were scored on a 3-point scale, with 0 indicating
‘‘never, rarely’’, 1 ‘‘occasionally, sometimes’’ and 2 ‘‘frequently,
almost always’’. Thus, the total score ranged from 0 to 56. In
all cases, individuals completed the EMQ in the presence of a
member of the research team.

Neuropsychological Assessment
A comprehensive neuropsychological battery was applied by
trained neuropsychologists in order to obtain information about
visual perception, attention, memory, language, praxis and EF.
A total of 10 cognitive tests were considered: Mini Mental State
Examination (MMSE; Folstein et al., 1975); Clock Drawing Test;
Free and Cued Selective Reminding Test (FCSRT; Buschke,
1984); Lexical and Semantic Verbal Fluency (Peña-Casanova
et al., 2009); Forward and Backward Digit Span (Wechsler,
1997); Five Point Test (Lee et al., 1994); Rule Card Shifting Test
(Wilson et al., 1996); Boston Naming Test (15-items version;
Fernández-Blázquez et al., 2012); Imitation of Bilateral Postures
and Symbolic Gesture (Peña-Casanova, 1990); and Digit Symbol
Coding (Wechsler, 1997). In addition, the following three scales
were also administered to collect further data with regard
to functional performance and mood: Functional Activities
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Questionnaire (FAQ; Pfeffer et al., 1982), Geriatric Depression
Scale (GDS; Yesavage et al., 1982) and State-Trait Anxiety
Inventory (STAI; Spielberger et al., 1970).

Data Analysis
Analyses were conducted using R version 2.15. (R Development
Core Team, 2012). Differences between healthy controls and
MCIs on baseline characteristics were evaluated with Mann-
Whitney tests and Pearson’s χ2 as appropriate. To identify
latent constructs in the structure of correlations among
the 28 items of the EMQ, an exploratory factor analysis
(EFA) was performed using exclusively control subjects. Since
response categories were ordinal scores, a polychoric correlation
matrix resulted in a preferable approach for EFA (Brown,
2006).

First, a descriptive analysis of items was developed in order
to find out their individual distribution. Then, it was determined
whether the assumptions of normality and sphericity were met.
Since no prior theory exists regarding the structure of data,
Weighted Least Squares (WLS) with oblique Promax rotation
was selected as the factor extraction method. The procedure
for determining the number of factors was Parallel Analysis.
In addition to χ2, the most common indexes of goodness-
of-fit, Root Mean Square Error of Approximation (RMSEA)
and Standardized Root Mean Square Residual (SRMR) were
used. Values no greater than 0.06 for RMSEA and lower
than 0.08 for SRMR indicate acceptable fit (Hu and Bentler,
1999).

By means of an Item Response Theory (IRT) approach,
we calibrated all retained items using single Graded Response
Models (GRM), one for each factor. These kinds of models
are the most appropriate to examine ordinal items, as well as
they assume normality of the latent trait. GRM estimate a slope
parameter and two location parameters for each 3-category item.
After obtaining item’s parameters from the IRT calibration, we
used this information to identify a shortened version of the
EMQ that maintained adequate content coverage within each
factor with maximum precision. To guide selection of items,
we examined the item information functions of every single
factor. Additionally, two quantitative criteria were established
in order to produce the maximum amount of information
(discrimination index >1) with optimal difficulty distribution
(sum of location parameters ranged from 2 to 4). Therefore, those
items that did not fulfill both criteria were excluded from their
corresponding factor. Finally, internal consistency was estimated
by means of Cronbach’s alpha coefficient for ordinal categories.

Since distribution of most variables and components of the
EMQ did not fulfill all the assumptions for using parametric
statistics, a Spearman correlation analysis was carried out
between the resulting factors and demographic and cognitive
variables. In addition, Mann-Whitney tests were to study
differences between control and MCI groups. As proposed
by Cohen (1988), non-parametric adjusted effect sizes were
estimated through the approximation of the z distribution
associated with the Mann-Whitney test. According to the value
of r, a large effect is 0.5, a medium effect is 0.3 and a small

TABLE 1 | Descriptive analysis and mean differences between control and MCI groups.

Control (n = 766) MCI (n = 78) p-value

Mean SD Mean SD

Age (years) 74.07 3.80 76.08 4.06 <0.001
Education (years) 11.15 6.69 8.04 6.00 <0.001
Sex 63% Female 50% Female 0.032
Cognitive performance

MMSE 28.75 1.46 26.09 2.28 <0.001
Clock drawing test 9.42 1.26 8.20 1.88 <0.001
FCSRT free immediate 24.90 5.73 13.89 5.26 <0.001
FCSRT total immediate 42.84 4.45 30.78 8.29 <0.001
FCSRT free delayed 9.90 2.49 4.50 2.83 <0.001
FCSRT total delayed 14.79 1.51 10.13 3.35 <0.001
Lexical verbal fluency 39.76 12.95 27.31 10.33 <0.001
Semantic verbal fluency 49.54 10.11 34.57 8.49 <0.001
Forward digits 7.40 1.87 6.37 1.55 <0.001
Backward digits 4.64 1.85 3.77 1.51 <0.001
Five point test 21.88 8.19 14.77 5.81 <0.001
Rule card shifting 3.02 3.10 7.11 3.10 <0.001
Boston naming test-15 items 12.83 1.85 9.69 3.07 <0.001
Posture imitation 7.27 1.20 6.31 1.26 <0.001
Symbolic gesture 9.70 1.00 9.47 0.96 0.001
Digit symbol coding 39.72 15.10 25.20 10.95 <0.001
FAQ 0.38 0.68 2.68 2.33 <0.001
GDS 1.47 2.17 2.73 2.78 <0.001
STAI state 14.51 8.80 17.76 10.97 0.037
STAI trait 16.77 9.68 17.00 9.57 0.887

Note. MMSE, Mini-Mental State Examination; FCSRT, Free and Cued Selective Reminding Test; FAQ, Functional Activities Questionnaire; GDS, Geriatric Depression Scale;

MCI, Mild Cognitive Impairment; SD, Standard Deviation; STAI, State-Trait Anxiety Inventory.
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effect is 0.1. Additionally, to facilitate the interpretation of results,
measures of probability of superiority (PS) were also provided.

Finally, we also performed logistic regressions to examine
whether age, education and gender along with the underlying
EMQ’s factors were able to predict cognitive impairment. In
order to measure the impact of the model upon data, a special
consideration was given to tests of signification for the model
estimators. Analysis of residuals and goodness-of-fit statistics
were also performed to measure the degree of adjustment of the
model to available data.

RESULTS

Descriptive Analysis of the Sample
The sample consisted of 766 controls (90.8%) and 78 MCIs
(9.2%). Demographic and cognitive data, as well as differences
between both groups, are shown in Table 1. Significant
differences were found for age and years of education in such
a way that MCIs were older and less educated than controls. A
larger percentage of males were also classified as MCI. Moreover,
as expected, the majority of cognitive variables showed large
differences in favor of controls (p-value< 0.001), except for trait
anxiety, where no statistical differences were found.

Exploratory Factor Analysis
First, descriptive statistics of individual items of EMQ were
calculated (Table 2). Items 11, 19 and 27 were excluded from
further analysis since their values of skewness and/or kurtosis
were over |2.5|. Thus, a symmetrical distribution with the rest of
25 retained items was ensured to be applied to the EFA.

The EMQ total score was not normally distributed (Shapiro-
Wilk normality test,W = 0.93; p< 0.001). The mean of the EMQ
total score was 13.18 ± 7.84 (range 0–47). We did not obtain
significant association between EMQ and gender (W = 59,803;
p = 0.55) nor age (ρ = 0.04; p = 0.28). Nevertheless, the
correlation between EMQ total score and years of education was
statistically significant (ρ = −0.16; p < 0.001), which meant
that individuals with more years of education tended to report
less cognitive complaints. The Cronbach’s alpha coefficient
for the polychoric correlation matrix comprising the 25 items
was 0.93.

Table 3 shows the factor loadings and the communalities
and percentage of variance explained for the factors obtained.
The measure of sample adequacy was appropriate for developing
an EFA (KMO = 0.92; Barlett χ2

1035 = 4350.15; p < 0.001).
Although the Parallel Analysis determined six dimensions as
the optimal solution from a statistical point of view, we
finally adopted an explanation with five components because
it proved more reasonable in biological terms. The first factor
corresponded to the items 2, 6, 8, 13, 15, 16, 17, 20, 21,
23 and 28 and explained 17% of the total variance. This
component was called Forgetfulness of Immediate Information
(FII). The second component comprised the items 3, 4, 5, 9,
10 and 12 and explained 11% of the total variance; it was
termed as EF. A third component, named as Prospective Memory
(PM), retained the items 7, 14, 18 and 22. Finally, the fourth

TABLE 2 | Descriptive statistics of individual items of everyday memory
questionnaire (EMQ).

Items Mean SD Median Min Max Skew Kurtosis

1 0.89 0.49 1 0 2 −0.23 0.79
2 0.39 0.54 0 0 2 0.97 −0.14
3 0.25 0.49 0 0 2 1.76 2.26
4 0.26 0.50 0 0 2 1.70 2.02
5 0.71 0.55 1 0 2 −0.01 −0.55
6 0.74 0.53 1 0 2 −0.16 −0.38
7 0.51 0.53 0 0 2 0.33 −1.16
8 0.61 0.56 1 0 2 0.23 −0.82
9 0.35 0.54 0 0 2 1.17 0.34
10 0.31 0.51 0 0 2 1.32 0.71
11 0.16 0.43 0 0 2 2.71 6.86
12 0.58 0.61 1 0 2 0.54 −0.63
13 0.89 0.50 1 0 2 −0.22 0.76
14 0.44 0.58 0 0 2 0.91 −0.17
15 0.48 0.55 0 0 2 0.59 −0.75
16 0.29 0.49 0 0 2 1.35 0.76
17 0.46 0.59 0 0 2 0.85 −0.27
18 0.21 0.42 0 0 2 1.66 1.41
19 0.09 0.33 0 0 2 4.02 16.63
20 0.37 0.53 0 0 2 0.99 −0.14
21 1.00 0.61 1 0 2 0 −0.32
22 0.34 0.53 0 0 2 1.22 0.47
23 0.52 0.62 0 0 2 0.79 −0.39
24 0.73 0.57 1 0 2 0.08 −0.51
25 0.26 0.50 0 0 2 1.71 2.06
26 0.54 0.61 0 0 2 0.66 −0.52
27 0.16 0.40 0 0 2 2.44 5.43
28 0.35 0.53 0 0 2 1.18 0.38

Note. SD, Standard Deviation.

and fifth factors comprised, respectively, items 1 and 24 and
items 25 and 26. They were called Forgetfulness of Common
Objects (FCO) and Spatial Orientation (SO). The analysis of the
polychoric correlation matrix by using Mardia’s tests revealed
data to be reached a suitable multivariate normality (skew
statistic = 7146.36 with p < 0.001; kurtosis statistic = 36.02
with p< 0.001). Likewise, reliability of all factors was considered
appropriate.

IRT Calibration
Preliminary non-parametric Mann-Whitney tests were carried
out in order to ascertain whether the five components of the
EMQ were able to distinguish between healthy controls and
MCIs. Thereby, FII (U = 16,510; p < 0.001), EF (U = 17,176;
p < 0.001) and PM (U = 19,932.5; p = 0.016) were found to
differentiate between both groups. However, FCO (U = 24,588;
p= 0.381) and SO (U = 23,920; p= 0.258) did not show relevant
differences. Thus, according to the aims of this work, only FII,
EF and PMwere finally analyzed. FCO and SO were excluded for
further analyses.

The parameter estimates from the three GRM calibrations
are shown in Table 4. The slope values for all items ranged
from 0.942 to 2.408, indicating a considerable variation in
discrimination among them. However, items 14 and 22 showed
the best discrimination for PM, while values for items of FII
and EF were more homogeneous. On the other hand, despite
the range of location parameters reflected a sizeable range of
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TABLE 3 | Exploratory factor analysis (EFA) of the EMQ with component loadings of each item.

I II III IV V Communalities

Item 21 0.710 −0.254 0.37
Item 8 0.618 0.193 0.211 −0.288 0.57
Item 20 0.605 −0.156 0.40
Item 13 0.576 −0.148 0.153 0.40
Item 15 0.528 0.347 0.54
Item 17 0.502 0.425 −0.236 0.56
Item 6 0.502 0.144 0.37
Item 16 0.431 0.267 0.52
Item 28 0.339 0.208 −0.107 0.109 0.31
Item 2 0.328 0.313 −0.108 0.40
Item 23 0.312 0.237 −0.176 0.26
Item 3 −0.106 0.786 0.53
Item 4 −0.249 0.718 0.221 0.51
Item 9 0.400 0.437 −0.155 −0.127 0.41
Item 10 0.125 0.407 0.179 0.37
Item 12 0.109 0.383 0.146 0.34
Item 5 0.211 0.318 0.282 −0.118 0.44
Item 18 0.180 0.692 −0.149 0.52
Item 22 0.252 0.182 0.501 0.61
Item 14 0.400 0.430 −0.127 0.62
Item 7 −0.123 0.349 0.328 0.188 0.42
Item 1 −0.128 1.002 0.85
Item 24 0.265 −0.220 0.120 0.568 0.60
Item 25 −0.150 0.955 0.91
Item 26 0.109 −0.105 0.688 0.51
Eigenvalue 4.230 2.760 2.000 1.670 1.650
Proportion variance 0.170 0.110 0.080 0.070 0.070
Cronbach coefficient 0.800 0.660 0.630 0.650 0.650

Bold values indicate retained items in each factor.

underlying cognitive complaints (−1.567 to 4.181), the majority
of item response categories were selected by participants who had
more complaints than average. These results pointed out that the
items allowed to differentiate among individuals at the end of the
complaints continuum.

Then, we selected the best combination of items within
each factor to maximize the amount of information with
optimal difficulty distribution. We used both discrimination and
difficulty parameters of items to carry out the selection. To
that end, items should have discrimination indexes greater than
one and location parameters ranged from 2 to 4. These criteria
were adopted because of the objectives of this work (the easiest
or the most difficult items were considered not advisable to
discriminate between controls and MCI). Overall, 11 items were
finally selected as follows: (i) FII: items 2, 8, 15, 16, 17 and 28;
(ii) EF: items 3, 10 and 12; and (iii) PM: items 14 and 22. A final
score of this shortened EMQ, called EQM-10, was also calculated
by adding up these 11 items.

Multivariate Study
As shown in Figure 1, FII, EF and PM correlated among them
in a range from 0.33 to 0.53. Regarding the neuropsychological
tests, three factors showed low-moderate correlation coefficients
with psychiatric symptoms, while the correlation with cognitive
performance was mainly low. For depression and anxiety,
the coefficients were positive, indicating that complaints
increased as depression and anxiety scores were higher. On

the contrary, the relationship with objective cognition showed
negative coefficients, meaning larger complaints as cognitive
performance decreased. Interestingly, FII was more associated
with episodic memory (FCSRT), while EF was stronger related to
language production (Fluency, BNT) and executive components
(number of errors in RCS). Correlation coefficients between
MMSE and every factor were very similar to those obtained
in neuropsychological tests. Age and education showed low
correlation coefficients with all factors.

Non-parametric Mann-Whitney tests were performed to
determine whether the three factors were able to distinguish
between healthy controls and MCIs. Figure 2 shows the
scores of both groups for each component. FII (U = 17,175;
p < 0.001), EF (U = 17,651; p < 0.001) and PM (U = 19,015;
p < 0.001) were found to differentiate between both groups.
According to the non-parametric effect size, FII, EF and PM
showed respectively the following sizes: 0.16, 0.14 and 0.12.
Total score of the EMQ-10 was also significant (U = 14,098;
p < 0.001) and showed a mild increase in the effect size
(r = 0.18).

Finally, four logistic regression models were carried out to
study the impact of cognitive complaints upon the diagnostic
of MCI. All these five models were adjusted for age, education
and gender as covariates (Table 5). The three cognitive factors
proved to be significant in their respective models after
controlling for demographic variables. In addition, estimates
of all factors were positive, what indicated that expressing
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TABLE 4 | Parameters estimated from the three graded response models
(GRM).

a b1 b2

FII
Item 2 1.320 0.547 3.361
Item 6 1.403 −0.820 2.765
Item 8 1.887 −0.245 2.470
Item 13 1.345 −1.451 2.373
Item 15 1.714 0.168 2.867
Item 16 1.816 0.787 3.107
Item 17 1.278 0.332 2.911
Item 20 1.353 0.601 3.444
Item 21 1.174 −1.567 1.542
Item 23 0.942 0.231 3.164
Item 28 1.115 0.302 3.681

EF
Item 3 1.698 1.053 2.889
Item 4 1.473 1.076 3.100
Item 5 1.300 −0.805 2.792
Item 9 1.068 0.831 3.781
Item 10 1.238 0.315 3.612
Item 12 1.224 −0.075 2.703

PM
Item 7 1.094 0.046 4.181
Item 14 2.273 0.327 2.203
Item 18 1.581 1.214 4.092
Item 22 2.408 0.594 2.456

Note. a, discrimination parameter; b1, difficulty parameter response option

1; b2, difficulty parameter response option 2; AIC, Akaike Information

Criterion; FII, Forgetfulness of Immediate Information; EF, Executive Functions;

PM, Prospective Memory. AIC FFI: 11,292.92, AIC EF: 5938.43, AIC PM: 3742.51.

Bold values are selected items for each factor.

complaints was associated with MCI. FII showed the best
deterministic coefficient (model 1; R2

= 0.14) followed by
EF (model 2; R2

= 0.10) and PM (model 3; R2
= 0.10).

Indeed, total score of EMQ-10 (model 4; R2
= 0.14) did not

FIGURE 2 | EQM-10 factors scores differences between controls and
MCIs. Note. MCI, Mild Cognitive Impairment; FII, Forgetfulness of Immediate
Information; EF, Executive Functions; PM, Prospective Memory.
∗∗∗p-value < 0.001.

improve the association with diagnostic showed by FII. Hence,
although the values of these determination coefficients were
not too high, demographic variables and cognitive complaints
were effective in distinguishing between cognitively healthy
individuals and MCI.

DISCUSSION

In the current study, we have examined the latent structure
of the EMQ and the ability of specific cognitive complaints to
differentiate between MCI and healthy controls. To that end,
we analyzed a sample of 844 community-dwelling individuals

FIGURE 1 | Correlogram between the factors of the everyday memory questionnaire (EMQ) and demographic and cognitive variables. Note.
FII, Forgetfulness of Immediate Information; EF, Executive Functions; PM, Prospective Memory; MMSE, Mini-Mental State Examination; FCSRT, Free and Cued
Selective Reminding Test; FAQ, Functional Activities Questionnaire; GDS, Geriatric Depression Scale; STAI, State-Trait Anxiety Inventory.
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TABLE 5 | Logistic regression models for diagnostic by EMQ-10’s factors and total score.

Variables B SE z value Sig.

Model 1: Age, Education, Sex and Forgetfulness of Immediate Information
(Intercept) −10.88 2.55 −4.28 <0.001
Age 0.12 0.03 3.71 <0.001
Education −0.10 0.03 −3.68 <0.001
Female −0.94 0.27 −3.50 <0.001
FII 0.24 0.05 4.78 <0.001

Null Deviance = 474.50 on 773 dg; Residual Deviance = 410.23 on 769 dg; AIC: 420.23

Model 2: Age, Education, Sex and Executive Functions
(Intercept) −9.25 2.47 −3.75 <0.001
Age 0.10 0.03 3.13 0.002
Education −0.09 0.03 −3.37 <0.001
Female −0.70 0.27 −2.60 0.009
EF 0.34 0.10 3.49 <0.001

Null Deviance = 466.38 on 779 dg; Residual Deviance = 417.76 on 775 dg; AIC: 427.76

Model 3: Age, Education, Sex and Prospective Memory
(Intercept) −10.88 2.49 −4.37 <0.001
Age 0.12 0.03 3.82 <0.001
Education −0.07 0.02 −3.05 0.002
Female −0.75 0.27 −2.83 0.005
PM 0.38 0.12 3.09 0.002

Null Deviance = 467.31 on 784 dg; Residual Deviance = 421.76 on 780 dg; AIC: 431.76

Model 4: Age, Education, Sex and EQM-10
(Intercept) −11.43 2.62 −4.37 <0.001
Age 0.12 0.03 3.72 <0.001
Education −0.08 0.03 −3.11 0.002
Female −0.79 0.28 −2.82 0.005
EQM-10 0.15 0.03 4.78 <0.001

Null Deviance = 444.97 on 739 dg; Residual Deviance = 384.68.76 on 735 dg; AIC: 394.68

All models adjusted for age, years of education and sex. Note. Dg, degrees of freedom; AIC, Akaike Informative Criterion; Objects; SE, Standard Error; FII, Forgetfulness

of Immediate Information; EF, Executive Functions; PM, Prospective Memory.

over 70 years who voluntarily participated in a longitudinal
investigation for early detection of AD. Of them, only the 766
control individuals were used to study the factor structure of the
EMQ. To our knowledge, this is the first study that investigates
the dimensional structure of the EMQ and compares how well
specific cognitive complaints are able to discriminate MCI.

Our results highlight an adequate internal consistency of the
EMQ, as well as a factorial structure. This outcome does not fit
well with the Sunderland’s assumption on the unidimensionality
of the questionnaire (Sunderland et al., 1984). Indeed, as already
reported by other authors, the EMQ has proved to have an
underlying structure composed of three (Calabria et al., 2011),
four (Royle and Lincoln, 2008) or even five factors (Cornish,
2000). Rather than a specific questionnaire focused on memory
complaints, the EMQ seems to be a more complex scale that
is able to measure various domains of subjective cognitive
impairment.

In our study, items 11 (failed to recognize, by sight,
close friends or relatives), 19 (forgotten important details
about yourself) and 27 (repeat to someone what you have
just told them) were excluded from the EFA due to their
skewed distribution. The reason for that exclusion may have

to do with the fact that these three items seem to reflect
severe symptoms which appear in mild dementia rather
than in earlier stages (preclinical or prodromal phases).
The final solution with the remaining 25 items comprised
of a five-factor structure which explained up to 50% of
EMQ’s total variance: (i) FII was associated with fails in
immediate retrieval, as well as naming impairment; (ii) EF
was related to distractibility, inhibition errors and monitoring;
(iii) PM referred to things that someone has to recall in
the next future; (iv) FCO had to do with forgetting personal
details; and (v) SO was associated with difficulties for spatial
orientating.

One crucial aim of the present study was to examine the
association of SMC with neuropsychological performance and
clinical diagnosis. EMQ’s factors exhibited higher correlation
coefficients with psychiatric symptoms than with cognitive
performance as other studies have already demonstrated (Balash
et al., 2013). Global cognitive status assessed by means of
MMSE was negatively correlated with all factors. In addition,
as shown in Figure 1, FII and EF proved to be the factors
that correlated higher with cognitive performance, especially
episodic memory in the case of FII, and EF for EF. This outcome
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provides concurrent validity to the latent structure of the EMQ
because the internal content of the factors is directly related
to the cognitive domain supposedly assessed. Furthermore, the
use of an IRT approach allowed us to find out the best 10-
items that maximize the collection of information on cognitive
complaints.

Regarding the clinical implications of this work, it has been
suggested that cognitive complaints are able to distinguish
between cognitively healthy elders and MCI (Buckley et al.,
2013). In our study, three types of cognitive concerns are able
to discriminate between controls and MCI. Higher scores in
specific complaints on retrieval of immediate events, executive
functioning and PM are related to prodromal stages of dementia.
Indeed, our results indicate that their effect sizes give a PS of
nearly 60%. That is, if two individuals, one control and one MCI,
were selected at random, the score in any of these three factors
would be higher for the MCI patient, 60% of the times. The fact
that both forgetfulness of objects and SO do not show differences
in control subjects and MCI could be explained because of
the first of them refers to a high prevalent oversight in the
elderly population (‘‘Forgetting where you have put something’’,
‘‘Forgetting where things are normally kept or looking for them
in the wrong place’’) and the other one is an idiosyncratic sign of
mild dementia (‘‘Getting lost or turning in the wrong direction
on a journey, on a walk, or in a building where you have been
before’’). All these findings emphasize that not all cognitive
complaints have the same clinical significance for prediction of
cognitive impairment.

Concerning the limitations of the present study, the cross-
sectional nature of our research is perhaps the most important
one. Although our results suggest that specific cognitive
complaints discriminate between controls and MCI, it remains
unclear whether those specific complaints may be used to detect
individuals at high risk of conversion to MCI in the future. Given
that the Vallecas Project is still in progress, this is an important
issue that shall be addressed in next visits. Another limitation
is that family members of the participants were not available
in all cases in order to confirm the severity of the cognitive
complaints reported by subjects with MCI. This information
could be very useful in future studies to minimize the effect of
anosognosia, a common symptom in MCI that might bias the

results to some extent. Finally, it should be desirable to study
the link between cognitive complaints and other variables such
as cognitive reserve that may influence on cognitive performance
(Freret et al., 2015; Mondini et al., 2016). Since cognitive reserve
has been positively related to both episodic and working memory
(Lojo-Seoane et al., 2014), it could be hypothesized that self-
perception of subjective deterioration could be increased in those
individuals with low cognitive reserve.

In summary, not all cognitive complaints are effective in
distinguishing healthy elderly individuals from those with
MCI. Specific complaints related to episodic memory, EF and
PM discriminate between controls and cognitively impaired
subjects. Individuals who present these particular complaints
and do not yet have a diagnosis of MCI may need special
attention in terms of close clinical follow-up or an early cognitive
intervention. The use of the EMQ-10 is highly recommended to
quantify subjective decline and to monitor the longitudinal
progression of individuals who report those cognitive
complaints.

AUTHOR CONTRIBUTIONS

MÁ-V, AR-V, MV, MAF-B collected the data. All authors
drafted the manuscript. MAF-B, JMR-SL, MÁ-V conducted the
statistical analysis. All authors interpreted the data and critically
edited the manuscript. All authors approve the submitted version
of the manuscript and are accountable for the accuracy and
integrity of the work.

FUNDING

This workwas supported by the CIENFoundation and theQueen
Sofía Foundation.

ACKNOWLEDGMENTS

We wish to thank warmly all volunteer participants from the
Vallecas Project for their commitment. We also thank the whole
team of the CIEN Foundation for their hard work. Special thanks
to the Queen Sofia Foundation for its continuous support and
funding the Vallecas project.

REFERENCES

Albert, M. S., DeKosky, S. T., Dickson, D., Dubois, B., Feldman, H. H., Fox, N. C.,
et al. (2011). The diagnosis of mild cognitive impairment due to Alzheimer’s
disease: recommendations from the national institute on aging and Alzheimer’s
association workgroup. Alzheimers Dement. 7, 270–279. doi: 10.1016/j.jalz.
2011.03.008

Alegret, M., Rodríguez, O., Espinosa, A., Ortega, G., Sanabria, A., Valero, S., et al.
(2015). Concordance between subjective and objective memory impairment in
volunteer subjects. J. Alzheimers Dis. 48, 1109–1117. doi: 10.3233/JAD-150594

Balash, Y., Mordechovich, M., Shabtai, H., Giladi, N., Gurevich, T., and
Korczyn, A. D. (2013). Subjective memory complaints in elders: depression,
anxiety, or cognitive decline? Acta Neurol. Scand. 127, 344–350. doi: 10.
1111/ane.12038

Brown, T. (2006). Confirmatory Factor Analysis for Applied Research. New York,
NY: The Gildfod Press.

Buckley, R., Saling, M. M., Ames, D., Rowe, C. C., Lautenschlager, N. T.,
Macaulay, S. L., et al. (2013). Factors affecting subjective memory complaints in
the AIBL aging study: biomarkers, memory, affect and age. Int. Psychogeriatr.
25, 1307–1315. doi: 10.1017/S1041610213000665

Buschke, H. (1984). Cued recall in amnesia. J. Clin. Neuropsychol. 6, 433–440.
doi: 10.1080/01688638408401233

Calabria, M., Manenti, R., Rosini, S., Zanetti, O., Miniussi, C., and Cotelli, M.
(2011). Objective and subjective memory impairment in elderly adults: a
revised version of the everyday memory questionnaire. Aging Clin. Exp. Res.
23, 67–73. doi: 10.1007/bf03324954

Cohen, J. (1988). Statistical Power Analysis for the Behavioral Sciences. 2nd Edn.
Hillsdale, NJ: Erlbaum.

Comijs, H. C., Deeg, D. J., Dik, M. G., Twisk, J. W., and Jonker, C. (2002). Memory
complaints; the association with psycho-affective and health problems and the
role of personality characteristics. A 6-year follow-up study. J. Affect. Disord.
72, 157–165. doi: 10.1016/s0165-0327(01)00453-0

Frontiers in Aging Neuroscience | www.frontiersin.org 8 September 2016 | Volume 8 | Article 233

http://www.frontiersin.org/Aging_Neuroscience
http://www.frontiersin.org/
http://www.frontiersin.org/Aging_Neuroscience/archive


Ávila-Villanueva et al. Clinical Relevance of Cognitive Complaints

Cornish, I. M. (2000). Factor structure of the everyday memory questionnaire.
Br. J. Psychol. 91, 427–438. doi: 10.1348/000712600161916

Crane, M. K., Bogner, H. R., Brown, G. K., and Gallo, J. J. (2007). The link
between depressive symptoms, negative cognitive bias and memory complaints
in older adults. Aging Ment. Health 11, 708–715. doi: 10.1080/136078607013
68497

Fernández-Blázquez, M. A., Ruiz-Sánchez de León, J. M., López-Pina, J. A.,
Llanero-Luque, M., Montenegro-Peña, M., and Montejo-Carrasco, P. (2012).
A new shortened version of the Boston Naming Test for those aged over 65: an
approach from item response theory. Rev. Neurol. 55, 399–407.

Folstein, M. F., Folstein, S. E., and McHugh, P. R. (1975). ‘‘Mini-mental state’’: a
practical method for grading the cognitive state of patients for the clinician.
J. Psychiatr. Res. 12, 189–198. doi: 10.1016/0022-3956(75)90026-6

Freret, T., Gaudreau, P., Schumann-Bard, P., Billard, J. M., and Popa-Wagner, A.
(2015). Mechanisms underlying the neuroprotective effect of brain reserve
against late life depression. J. Neural. Transm. (Vienna) 122, 55–61. doi: 10.
1007/s00702-013-1154-2

Garrett, D. D., Grady, C. L., and Hasher, L. (2010). Everyday memory
compensation: the impact of cognitive reserve, subjective memory and stress.
Psychol. Aging 25, 74–83. doi: 10.1037/a0017726

Hu, L., and Bentler, P. M. (1999). Cutoff criteria for fit indexes in covariance
structure analysis: conventional criteria versus new alternatives. Struct. Equ.
Model. 6, 1–55. doi: 10.1080/10705519909540118

Hughes, C. P., Berg, L., Danziger, W. L., Coben, L. A., and Martin, R. L. (1982).
A new clinical scale for the staging of dementia. Br. J. Psychiatry 140, 566–572.
doi: 10.1192/bjp.140.6.566

Jessen, F., Amariglio, R. E., van Boxtel, M., Breteler, M., Ceccaldi, M., Chételat, G.,
et al. (2014). A conceptual framework for research on subjective cognitive
decline in preclinical Alzheimer’s disease. Alzheimers Dement. 10, 844–852.
doi: 10.1016/j.jalz.2014.01.001

Lee, G. P., Loring, D. W., Newell, J., and McCloskey, L. (1994). Figural fluency on
the five-point test: preliminary normative and validity data. Int. Neuropsychol.
Soc. Program Abstr. 1, 51

Lojo-Seoane, C., Facal, D., Guàrdia-Olmos, J., and Juncos-Rabadán, O. (2014).
Structural model for estimating the influence of cognitive reserve on cognitive
performance in adults with subjective memory complaints. Arch. Clin.
Neuropsychol. 29, 245–255. doi: 10.1093/arclin/acu007

Mitchell, A. J., Beaumont, H., Ferguson, D., Yadegarfar, M., and Stubbs, B.
(2014). Risk of dementia and mild cognitive impairment in older people
with subjective memory complaints: meta-analysis. Acta Psychiatr. Scand. 130,
439–451. doi: 10.1111/acps.12336

Mondini, S., Madella, I., Zangrossi, A., Bigolin, A., Tomasi, C., Michieletto, M.,
et al. (2016). Cognitive reserve in dementia: implications for cognitive training.
Front. Aging Neurosci. 8:84. doi: 10.3389/fnagi.2016.00084

Montejo, P., Montenegro, M., Fernandez, M. A., and Maestu, F. (2011). Subjective
memory complaints in the elderly: prevalence and influence of temporal
orientation, depression and quality of life in a population-based study in the
city of Madrid. Aging Ment. Health 15, 85–96. doi: 10.1080/13607863.2010.
501062

Montejo, P., Montenegro, M., Fernández-Blázquez, M. A., Turrero-Nogués, A.,
Yubero, R., Huertas, E., et al. (2014). Association of perceived health and
depression with older adults’ subjective memory complaints: contrasting a
specific questionnaire with general complaints questions. Eur. J. Ageing 11,
77–87. doi: 10.1007/s10433-013-0286-4

Montejo Carrasco, P.,Montenegro Peña,M., and Sueiro,M. J. (2012). Thememory
failures of everyday (MFE) test: normative data in adults. Span. J. Psychol. 15,
1424–1431. doi: 10.5209/rev_sjop.2012.v15.n3.39426

Olazarán, J., Valentí, M., Frades, B., Zea-Sevilla, M. A., Ávila-Villanueva, M.,
Fernández-Blázquez, M. Á., et al. (2015). The Vallecas project: a cohort to
identify early markers and mechanisms of Alzheimer’s disease. Front. Aging
Neurosci. 7:181. doi: 10.3389/fnagi.2015.00181

Ossher, L., Flegal, K. E., and Lustig, C. (2013). Everyday memory errors in older
adults. Neuropsychol. Dev. Cogn. B Aging. Neuropsychol. Cogn. 20, 220–242.
doi: 10.1080/13825585.2012.690365

Pearman, A., and Storandt, M. (2004). Predictors of subjective memory in older
adults. J. Gerontol. B Psychol. Sci. Soc. Sci. 59, P4–P6. doi: 10.1093/geronb/
59.1.p4

Peña-Casanova, J. (1990). Programa Integrado de Exploración Neuropsicológica-
Test Barcelona. Barcelona: Masson.

Peña-Casanova, J., Quiñones-Ubeda, S., Gramunt-Fombuena, N., Quintana-
Aparicio, M., Aguilar, M., Badenes, D., et al. (2009). Spanish multicenter
normative studies (NEURONORMA project): norms for verbal fluency
tests. Arch. Clin. Neuropsychol. 24, 395–411. doi: 10.1093/arclin/
acp042

Pfeffer, R. I., Kurosaki, T. T., Harrah, C. H., Chance, J. M., and Filos, S.
(1982). Measurement of functional activities in older adults in the community.
J. Gerontol. 37, 323–329. doi: 10.1093/geronj/37.3.323

R Development Core Team. (2012). R: A Language and Environment for Statistical
Computing. Vienna: R Foundation for Statistical Computing.

Royle, J., and Lincoln, N. B. (2008). The everyday memory questionnaire-
revised: development of a 13-item scale. Disabil. Rehabil. 30, 114–121. doi: 10.
1080/09638280701223876

Spielberger, C., Gorsuch, R., and Leshene, R. (1970). Manual for the State-Trait
Anxiety Inventory. Palo Alto, CA: Consulting Psychologists Press.

Sunderland, A., Harris, J. E., and Gleave, J. (1984). Memory failures in everyday
life following severe head injury. J. Clin. Neuropsychol. 6, 127–142. doi: 10.
1080/01688638408401204

Wechsler, D. (1997). Wechsler Adult Intelligence Scale-III. San Antonio: The
Psychological Corporation.

Wilson, B. A., Alderman, N., Burgess, P. W., Emslie, H., and Evans, J. J. (1996).
The Behavioural Assessment of the Dysexecutive Syndrome. Bury St. Edmunds:
Thames Valley Company.

Yesavage, J. A., Brink, T. L., Rose, T. L., Lum, O., Huang, V., Adey, M.,
et al. (1982). Development and validation of a geriatric depression screening
scale: a preliminary report. J. Psychiatr. Res. 17, 37–49. doi: 10.1016/0022-
3956(82)90033-4

Conflict of Interest Statement: The authors declare that the research was
conducted in the absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Copyright © 2016 Ávila-Villanueva, Rebollo-Vázquez, Ruiz-Sánchez de León,
Valentí, Medina and Fernández-Blázquez. This is an open-access article distributed
under the terms of the Creative Commons Attribution License (CC BY). The use,
distribution and reproduction in other forums is permitted, provided the original
author(s) or licensor are credited and that the original publication in this journal
is cited, in accordance with accepted academic practice. No use, distribution or
reproduction is permitted which does not comply with these terms.

Frontiers in Aging Neuroscience | www.frontiersin.org 9 September 2016 | Volume 8 | Article 233

http://creativecommons.org/licenses/by/4.0/
http://www.frontiersin.org/Aging_Neuroscience
http://www.frontiersin.org/
http://www.frontiersin.org/Aging_Neuroscience/archive

	Clinical Relevance of Specific Cognitive Complaints in Determining Mild Cognitive Impairment from Cognitively Normal States in a Study of Healthy Elderly Controls
	INTRODUCTION
	MATERIALS AND METHODS
	Participants
	Subjective Complaints Assessment
	Neuropsychological Assessment
	Data Analysis

	RESULTS
	Descriptive Analysis of the Sample
	Exploratory Factor Analysis
	IRT Calibration
	Multivariate Study

	DISCUSSION
	AUTHOR CONTRIBUTIONS
	FUNDING
	ACKNOWLEDGMENTS
	REFERENCES


