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The increase in consultations for changes and/or cognitive complaints in the elderly, together with the
current interest in epidemiological research in this context creates the need for screening tools for cognitive
assessment to enable the detection of early deficits. Evidence shows its predictive value in the development
of dementia disease. This study aims at displaying the results of a Cognitive Skills Questionnaire (CSQ) in
a patient population with mild cognitive impairment (MCI) and Alzheimer’s disease (AD), both compared
with a control group (CG) with no cognitive disorder and verifying its sensitivity and specificity in order to
identify risk patients with cognitive disorder.

Participants and Methods: A total of 208 participants were evaluated, out of which 60 had MCI, 46 had
AD and a remaining group of 102 subjects who had no cognitive disorder. All participants were
administrated the CSQ and a battery of neuropsychological proofs. We analysed the statistical data using
ANOVA, Student’s t-test, Tuckey test, ROC curve and principal components analysis. A multiple regression
analysis was carried out so as to single out those questions which better differentiated the studied groups.
Results: The CSQ showed significant differences between the CG and both groups of patients (AD p> 0.01
and MCI p> 0.05). It was established a cut-off point of 17.5 in the CSQ total score with a sensitivity of 93%
and a specificity of 91.3%.

Conclusion: The CSQ could eventually allow us to identify patients with cognitive disorders and those
others with a cognitive complaint greater than expected. Thus, this questionnaire could be a useful testing
and counselling tool in health primary attention.

© 2020 Edith Labos. Hosting by Science Repository.

Introduction

population, the most frequent ones are memory failures, the study of the
amnesic age-related problems has become one of the most significant
themes of the neuropsychology and the pharmacology of memory.

The increase of life expectancy, together with the changing requirements
of everyday life and the extension of the working period within the
population has significantly increased those consultations concerning
changes and/or cognitive complaints as well as the cognitive control
exploration. Given that among the cognitive expressions of the aging

However, memory is not the only function that poses challenges to us
since they can be a complemented by attention failures, disorientation,
difficulties in the acquisition of new skills among others. The idea of a
cognitive continuum in the development of Alzheimer’s disease (AD) is
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a strong hypothesis that marks a slow but progressive progression of
cognitive failures much more prior to a dementia phase [1, 2].

In this context, the value of memory and emerging cognitive difficulties
as feasible markers of impairment becomes significant. Both of them
may be explained not only within the frame of a regular cognitive
screening but also through the patient’s specific demand or that of a
relative. In an early stage, the patient may present subtle cognitive
failures in his daily life, which are not generally checked and verified
through formal proofs throughout the cognitive exploration. The term
“Subjective Cognitive Complaints” includes the specificity of the
memory problems and the presence of other cognitive impairments [3].
Not only is it used to refer to the spontaneous consultation-which would
indicate a self-perception of the problem-but also to all those findings in
response to questionnaires in the context of related clinical studies
applied to the normal population or with cognitive impairment.

Stewart reports that most of the clinical studies focus on “cognitive
complaints”, that is to say, on patients who come to the consultation due
to a bad memory complaint, whereas epidemiological studies are more
likely to focus on the “impairment”, that is to say, on cases classified
upon the basis of the response to a questionnaire dealing with self-
perceived cognitive difficulties [4]. A relatively high level of these
complaints has been considered relevant for the diagnosis of prodromal
AD since they predict the subsequent development of the amnesic Mild
Cognitive Impairment (MCI) [5].

Within the frame of the research of change in the diagnostic approach of
the AD, four developing stages associated to the presence of biomarkers
are specified: the preclinical phase that can extend itself throughout the
years without the presence of ostensible cognitive disturbances; the
subjective cognitive impairment phase that can extend itself within a
period of 5 to 10 years and is characterized by subjective memory
complaints without objective clinical evidence; MCI characterized by
the presence of preserved functional activity albeit the presence of mild
cognitive failures, evinced in neuropsychological proofs and finally, that
of dementia as the cause of AD [6-8].

Just as well, the Diagnostic and Statistical Manual of Mental Disorders
(DSM-5) has encoded, for clinical practice purposes, the classification
criteria for cognitive impairment depicting the “minor neurocognitive
impairment” that has minimal impairment on its cognitive capabilities
together with the presence of a sub-group that reports subtle cognitive
difficulties in daily life, and the “major neurocognitive impairment”
exclusively related to dementia [9]. The above-mentioned changes in the
diagnostic criteria of AD, enable a follow-up in the identification of risk
population and thus make possible early therapeutic interventions. New
treatments are designed to implement these interventions in pre-clinical
and prodromal AD phases in an effort to develop therapeutic and
preventive approaches [10].

The identification of the population at risk of developing AD is one of
the most relevant instances in the treatment of dementia. Accordingly,
subjective memory complaints become significant in the consultations
to the general practitioners since “what the individuals themselves tell
their general practitioners is of utmost importance because these
complaints may give a clue that something is wrong” [11]. Such

Gerontol Geriatr Res d0i:10.31487/].GGR.2020.02.06

consultations become increasingly frequent within the context of health
primary attention, and it is not always possible to count with fast
cognitive screening tools providing guidance in strategies that make it
possible to assess the clinical manifestations of the patient in relation to
his daily live performance.

So now, how could we evaluate the clinical importance of such changes
considering the specific aging changes in the cognitive system? Research
on aging shows a decline in the amnesic system as age increases. Most
authors confirmed that the decline in more than 40% of people over the
age of 60 impacts the processes involved in the declarative memory, the
conscious recall of episodes and events and, in a lesser extent, the
semantic information stored in the long-term memory. The aging process
would entail attention and multitasking or working memory failures,
inability to retrieve new data, overall slowness in information processing
and problem-solving skills, and major cognitive rigidity [12].

Even if such changes lead to brain and cognitive compensation, they
make an impact on daily activities and increase significantly as time goes
by. These variables make it difficult to distinguish the normal signs of
aging and other factors associated thereof with the risk marker value of
dementia disease. Memory problems as a piece of sole evidence leading
a subject to consult with a specialist would constitute in itself a risk
factor of cognitive impairment and therefore demands a follow-up [13].
Even if the consultation usually reveals data concerning the overall state
of the patient’s memory, the record is rather arbitrary and, in most cases,
it lacks systemization. As memory is concerned, the most frequent
instruments used to assess cognitive failures and everyday forgetfulness
is the questionnaire [14]. Questionnaires evaluate the type of problem,
its gravity, the individual’s self- perception and the strategies employed
to solve them.

Some of the most widely used ones to evaluate amnesic failures are the
Metamemory Questionnaire (Zelinski, Gilewski & Thompson, 1980),
the Metamemory in Adulthood Questionnaire (MIA) (Dixon & Hultsch,
1983), the Memory self-report in the elderly (Fernandez Ballesteros,
1zal, Montorio, Gonzalez & Diaz, 1992), the Questionnaire of everyday
forgetfulness (QOEF) (Benedett & Seisdedos, 1996) and the
Questionnaire d'auto-évaluation de la Mémoire (QAM) (Van Der
Linden, Wijns, Von Frenkell, Coyette & Seron, 1989) [15-19]. Other
most widely used tools for the assessment of cognitive complaints are
the MAC-Q and the ECog [20, 21]. In the Spanish language, adapted and
validated in Spain, one of the more used toolkits designed to evaluate
everyday cognitive changes is The Memory Failures of Everyday (MFE)
of Sunderland and col, which comprises 28 items regarding different
situations and activities of everyday life [22, 23].

These authors have verified that the forgetfulness of the immediate
information, the failures in the executive functions and the prospective
memory proved to be effective in distinguishing cognitive healthy
individuals from those with MCI. Considering these findings, Avila
Villanueva and col elaborated a 10-item short version including
questions regarding several cognitive domains (EMQ-10) [24]. The
authors of this study included 844 individuals of 70 years old or more
who lived in the community. They conclude that not all cognitive
impairments have the same clinical relevance.
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Other questionnaires of cognitive complaints are those elaborated by
Eckerstrom M. and col and Rami and col that include questions strongly
directed at memory complaints. MIAS, on the other hand, resorts to a
revised and amplified version of the Memory Complaint Questionnaire
elaborated by Marotto [25-28]. This version comprises 20 items that
measure the memory complaints and value the frequency of
forgetfulness throughout the last month. Within this context, we have
administered a Questionnaire of Cognitive Skills (QCS), a useful tool of
clinical and epidemiological application in older adults, based on the
Q.A.M. (Questionnaire D auto-evaluation de la mémorie) of Van Der
Linden and cols which comprises 68 closed questions dealing with
everyday forgetfulness and others cognitive domains grouped in 10
themes (books, current events, personal life, places, people, objects and
so on) [19].

Further studies concerning the administration of the Q.A.M. singled out
the most relevant areas identifying MCI and AD [29]. The main goals of
this study are meant to show the comparative results of the CSQ
administration in a Spanish speaking population with no cognitive
deficit, patients with MCI and AD, to obtain data about its sensitivity
and specificity for the identification of subjects with cognitive
impairment.

Participants and Methods
Population

208 participants were evaluated within a range age of 50 and over 80
years old, out of whom 60 had been diagnosed with MCI (Petersen
criteria, 2011), 46 with AD (NINCDS ADRDA criteria) and a control
group of 102 subjects with no cognitive impairment [30, 31]. The
patients concurred with the Neurology Department of the Central
Hospital of San Isidro. The control group comprised volunteers with no
cognitive impairment meeting with pre-established inclusion criteria
(Appendix 1), all of them coming from the administrative staff of the
Faculty of Medicine of the University of Buenos Aires and from the
assistant of the patients of the Central Hospital of San Isidro. All
participants gave their informed consent prior to the study.

Methods

All participants were administered the CSQ questionnaire and a series of
neuropsychological —assessment batteries: Mini  Mental State
Examination(MMSE), ADAS Cog., semantic and phonological verbal
fluency, Trail Making Test (TMT A and TMT B), Activities of daily

Table 1: Average and CSQ in CG, MCl and AD.

living (ADL) and Instrumental activities of daily living (IADL) [32-38].
In the case of AD patients, the CSQ was administered to a relative or
attendant.

Statistical Analysis

In order to verify a correlation among groups, a comparative analysis
was carried out between the control group and each of the patient
population (MCI and AD) and between both groups of patients. The
battery included the ANOVA test, the Student's t-test (T-test), the
Tuckey test, the ROC curve and the principal component analysis. The
ANOVA and the post hoc Bonferroni test averages were compared
among the three groups, including an estimation of sensibility and
specificity, which gave way to determine a ROC curve.

In order to determine which questions discriminated better between CG
vs. MCI, and AD vs. MCI groups respectively, a correlation analysis was
carried out between the score of each question and the indicator of each
research group. In addition, a multiple regression analysis forward and
backward was performed so as to single out those questions that better
differentiate the paired-up groups (CG with MCI, MCI with AD).

CSQ: Procedure

The CSQ includes 15 questions concerning the most frequent changes
and/or complaints of everyday life identified as early manifestations of
cognitive deficit (Appendix 2), to be answered in a Likert scale of four
answer options, in which the highest numbers present a greater
frequency of difficulty (0 = never, 1 = occasionally, 2 = frequently, 3 =
always) with a maximum score of 45 points. 60% of them are
specifically referred to memory and the remaining ones to other domains
such as attention, orientation and executive function. Even though the
CSQ can be self-administrated by the patient, we consider it quite useful
to extend its administration to the attendant so as to compare both scores.

Results

The 102 participants’ CG had an age average of 63.71+14.28 years. The
60 MCI patients had an age average of 70.48+8.01 years while that of 46
AD patients had an age average of 72.17+4.87 years. The MMSE values
scored 28.82+1.27 for the CG, 27.05+1.10 for the MCI group and
19.96+5.43 for the AD group. Table 1 displays the results obtained by
the CSQ in the three studied populations.

VARIABLES SUBJECTS N AVG SD MEDIAN MIN MAX RANGE
CM_TOTAL GC 102 10.21 5.53 10 0 30 30

DCL 60 211 8.11 20 6 40 34

EA 46 29.17 8.49 29 11 44 33

The CG did not reveal significant differences regarding age, education
and gender variables. The results of the ROC curve were obtained
comparing 1) CG vs. MCI and AD (normal subjects vs. all patients); 2)
CG vs. MCI and 3) MCI vs. AD).The CSQ showed significant
differences between the CG and both groups of patients (AD p>0,01 and
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MCI p>0,05). A cut-off point of 17.5 in the CSQ total score between CG
and both patient populations (MCI and AD) with 93% sensibility and 9.3
specificity (Figure 1). No significant differences were found between
MCI patients and AD population.
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Figure 1: ROC Curve CG vs. Patients.
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Figure 2: CG vs. MCI cut-off point.
Likewise, the cut-off point of 17.5 allows discriminating the CG from Figure 3 shows the area under the curve (AUC) with a value of 87,4 %
the MCI patients, with 93.1% sensitivity and 65.0% specificity (Figure (81.9 % sensitivity and 92.9% specificity) to distinguish the CG from the
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Figure 3: Confidence Intervals between CG and MCI.
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Figure 4: Confidence Intervals between CG and AD.

Figure 4 shows an AUC of 96.7 % (94.1 % specificity and 99%
sensitivity) to distinguish the CG from AD group. The area in blue
displays the confidence intervals.

In order of predictive power, the questions differentiating MCI from AD
are: 0, 11, 15, 3, 14, 4, 10, 1, 5 and 6 (see Annex) and those
differentiating CG from MCI are respectively: 0, 15, 7, 14, 9, 4, 1, 6,
11,12,2,3,8,10and 5.

Discussion

The CSQ results of the ROC curve for specificity, sensitivity and AUC
show that the test succeeds in distinguishing the normal subjects from
the patients’ population with MCI. We should get an initial consultation
for cognitive impairments, the test would allow us to discriminate
whether or not we are dealing with a patient who is likely to have an
objective cognitive impairment and thus, in need of a specialized
assessment and its follow-up. The clinical data will serve as a
complement to possible causal hypotheses. As we observed in the
previous works, memory failures could be due to different causal factors
without necessarily constituting a neurological disorder [22]. Having
revealed a low statistical significance, the test is not sensitive enough to
differentiate the patients’ population with MCI from that with AD.

Nevertheless, we consider it to have a good clinical value given that the
MCI patients had an average of 21.1, whereas for the AD patients, such
average increased to 29.17. These results would likewise suggest that
MCI patients show everyday cognitive failures, very similar to those of
AD patients in the early stages of the disease. The cut-off point of 17.5
shows a very good sensitivity (93.1) and specificity (91.3). What does
this cut-off point tell us? It shows us the degree of everyday cognitive
problems observed in most of the control participants. If the score of a
subject consulting for cognitive impairment is one and a half or two
standard deviations above average, it will lead our clinical intervention
to focus on the possible causes of the impairment.

Another interesting result is that the cut-off point of 17.5 allows
discriminating MCI patients with 93.1 sensitivity but with low
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specificity (65%). This means that it will give a false positive rate of
35% identifying MCI in healthy subjects, though it will still detect most
of the patients. This group, identified as population risk, should go
through an extended neuropsychological assessment in order to
objectivize the cognitive impairment. The CSQ did not show significant
differences concerning age, education and gender variables. These
results have an interesting clinical value as they are indicators of the
good selection of all those questions that don’t suffer the effects of such
variables.

Concerning the questions included in it, the CSQ becomes an effective
tool to delve into memory complaints and other domains such as
attention, orientation and language. Jessen reports that those tasks such
as following a group conversation or finding the way on familiar streets
were more highly associated with a risk of cognitive decline than
memory complaints such as forgetting things from time to time [39]. In
order to obtain the predictive value of each of the CSQ questions, a
statistic correlation analysis was carried out that demonstrates that the
number and the order of importance of the questions meant to
differentiate MCI vs. CG and MCI vs. AD are not the same ones.

The initial question 0. “Do you have memory difficulties?” - has the best
predictive value for both groups: CG vs. MCI and MCI vs. AD. In other
words, it discriminates the CG from the patients and between the groups
of patients. This prediction is expected since both the MCI patients and
the AD ones will reveal greater memory disorders than the rest of the
population. These results corroborate the predictive value of the
subjective memory complaints reported in the literature [21].

Question 11. “Do you have difficulty in recalling names of persons and
places?” - allows us to better predict MCI vs. AD (2nd place in the order
of prediction), whereas for CG and MCI it ranks in the 9th place. This
prediction is expected since the difficulty in recalling names is highly
frequent in AD patients with a significant difference concerning the MCI
ones. However, the question was not predictive enough to discriminate
the CG from the MCI population, as the differences were not so evident.
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Question 15. “Do you immediately forget what people just told you?”-
ranks in the 2nd place of predictive power between MCI vs. AD and in
the 3rd place between CG and MCI.

As we observed, the questions of greater prediction to discriminate MCI
from CG were number 0, 15, 7 and 14.

0. “Do you have memory difficulties?”- which we have already analysed
15. “Do you immediately forget what people have just told you?”

7. “Did you get lost in places which are familiar to you?”

14. “Do you tend to lose objects?”

As we could see, question 0. would account for the individual's self-
awareness regarding his memory problems, an important fact since it
allows discriminating the presence of anosognosia, a frequent
manifestation in patients with dementia. Question 15. would be related
to short-term memory and attentional processes linked to verbal auditory
input, an expected manifestation in individuals with MCI. Question 7. is
of utmost importance since the orientation impairments appear in the
very early stages of cognitive deterioration. Question 14. may also
indicate a decrease in attentional skills, which corroborates the deficit of
the executive function.

The type of complaint and its major frequency of appearance in MCI
patients seem to derive from a possible working-memory failure and the
visual-spatial skills dependent on the executive function, which
participates in multiple tasks, including supervisory attentional
processes. Given that the greatest difficulty in our daily clinical practice
is that of discriminating those cognitive difficulties that allow us to
identify the population at risk of developing cognitive decline, such
findings lead us to consider the possibility of elaborating a second
questionnaire which would include the most predictable questions and
others responding to possible cognitive domains underlying these
specific complaints. The CSQ would allow identifying patients with
different degrees of cognitive impairment and those subjects who present
greater cognitive complaints than expected for their age and condition.
Associated with other cognitive tasks, this questionnaire could become
a useful supplement to clinical guidance. In conclusion, it would be an
efficient screening tool of good clinical value in the context of primary
healthcare. Even if our results present a CSQ score higher than expected
along with the presence of specific cognitive problems that discriminate
between controls and MCI patients, it is still not clear if such results
correspond to individuals at high risk of progression of cognitive decline.

This test is also meant to verify the predictive value of cognitive decline
in the most significant questions so as to elaborate a new abbreviated
questionnaire to be included in the initial clinical interview. Just as well,
these new findings provide a clinical prospect for the elaboration of
screening instruments with marker value for the identification of
population at risk of cognitive impairment. In this sense, our ongoing
research is meant to ensure a longitudinal follow-up of the population
with incipient cognitive disorders who consults for cognitive complaints
and to which the CSQ was previously administered. It would as well be
useful to increase the number of participants with no cognitive deficit in
order to establish the CSQ normative values for our population and to
increase the amount of MCI patients by differentiating their clinical type
-amnesic vs. multi-domain MCI- and to consider other clinical variables
of cognitive impact.
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Appendix 1
Inclusion Criteria
i Absence of head injury (head trauma)

ii. Absence of fainting or loss of consciousness
iii. Absence of seizures

iv. Absence of neurological and/or psychiatric diseases.
V. Absence of uncontrolled hypertension
Vi. Absence of diabetes
vii. Absence of current alcoholism and / or history of
viii. Absence of neurological and / or psychiatric medication
ix. >3 years of Instruction
X. Spanish native language
Xi. Age >50 years
Xii. Absence of visual or hearing déficit (not compensated)
xiii. Minimental > 26
Appendix 2

Cognitive Skills Questionnaire (CSQ)
Never = 0 Rarely = 1 Sometimes = 2 Frequently (most of the time) = 3.

i Do you have memory issues? 01 2 3
ii. Do you have difficulty in remembering recent events? 012 3
iii. Do you have difficulty in following a movie or a book because
you forget what just happened? 0123

iv. You enter a room and forget what were you looking for? 0 1 2
3
V. Do you forget to do some important things that you had
previously planned? (paying taxes, attending a meeting, etc.) 0
123
Vi. Do you have trouble in remembering regular phone numbers?
0123
vii. Do you forget the names or surnames of people who are
familiar toyou? 0123
viii. Have you got lost in familiar places? 012 3
iX. Can't you remember where everyday objects are kept? 012 3
X. Have you forgotten to turn off the gas, turn off the light, lock
up the house or close the tap? 012 3
Xi. Do you repeat things many times because you forgot you had
already mentioned them? 012 3
Xii. Do you have difficulty in remembering names of people or
places?0123
xiii. Do you have difficulty in learning new things (card games,
society games, new recipes, etc.)?012 3
Xiv. Do you need to write everything down? 012 3
XV. Do you tend to lose objects? 012 3
XVi. Do you quickly forget what people have just told you? 0123
Total
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